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The Unity of Science and Religion. 

HE Cardiff meeting of the British Association 
will be marked with a red stone in the road 
of progress because of ^wo noteworthy events. 
One was the suggestion of the president, Prof. 
W. A. Herdman, eagerly taken up by members of 
the Association, that the time had come for a new 
Challenger expedition for the exploration of the 
oceans, and another was the enlightened sermon, 
which we print in full elsewhere, delivered by Canon 
1C. W. Barnes, a distinguished mathematician who 
is both a fellow of the Royal Society and a Canon 
of Westminster. We do not hesitate to say that 
cot for a long time has such a conciliatory atti- 
ude been presented to men of science by a leader 
i; i the Church as is represented by Canon Barnes’s 
address. The position taken up in it is one upon 
vhich the two standards of science and religion 
1 m be placed side by side to display to the world 
tfieir unity of purpose. For Science and Religion 
■ e twin sisters, each studying her own sacred 
1 »ojf. of /Got}, and building a structure which re- 
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mains sure only when established upon the founda- 
j tion of truth, 

| The day of bitter controversy between dogmatic 
| theology and often no less dogmatic science is, 
j wc hope and believe, past and gone, and no one 
I would wish to recall it. We certainly have no 
! intention of opening a discussion in our columns 
| upon Biblical interpretation or the bearing of 
! scientific discovery upon it. The complete story 
I of the struggle through which the present position 
j has been gained is told by Dr. A. W. White in 
| his "History of the Warfare of Science with 
, Theology in Christendom,” published last year. 
It is difficult now to realise what was done to 
pour contempt upon Darwin’s works and dis- 
t credit him and his followers by theologians of all 
j types; but towards the end of the conflict it be- 
■ came clear that leaders in all Churches were be- 
' ginning to understand that men could be 
| Christians and at the same time Darwinians, and 
i in latter days they have not only relinquished 
j the struggle against science, but have also frankly 
| shown their willingness to make an alliance with it. 

Canon J. M. Wilson, another distinguished 
mathematician who has also the highest creden¬ 
tials to represent the views of thoughtful Church¬ 
men, referred to this change of attitude in an 
article contributed to our Jubilee issue in 
November last. He then wrote: “Insensibly a 
change has occurred which is not easy to define. 
Perhaps it may be described broadly as the dis¬ 
covery by the scientific world that the sphere of 
religion is not inherently anti-rational; that faith, 
like knowledge, rests ultimately on experience; 
that science has its sphere in the world of matter 
leading up to forces of unknown origin and 
nature; and that faith has its sphere in a world 
of personality leading up to a similarly unknown 

B 
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goal of personality ; that their methods are not 
inconsistent; and that their goals may be 
identical, ” 

Religion cannot, in fact, afford to ignore what 
is true, and can have no real interest in believing 
what is not true. We have passed the dangerous 
stage when apologists strained analogies to prove 
that science and orthodox Christianity, so far 
from being in conflict, are really in perfectly 
amicable agreement, and have reached a,point at 
which it is understood that science and religion 
both contain systems of truth which must ultim¬ 
ately prove to be congruent. Theological beliefs 
no longer rest solely upon the ancient foundation 
of authority, but are built upon a basis of reason. 
Just as every event in Nature is a manifestation 
of natural law or principle, known or unknown, 
so religion is natural and not supernatural, and 
the conceptions to which it leads may be sub¬ 
mitted to similar inquiry. It is not a simple 
phenomenon, but a complex of thought and 
emotion, and the components of this complex have, 
yet to be resolved. 

The insufficiency of human life itself as an end 
is dealt with philosophically by Prof. Boutroux 
in his “Science and Religion in Contemporary 
Philosophy, M in which it is urged that the ideal 
of duty summons us beyond the specifically human 
to a noble struggle and a great hope, an ideal 
which implies faith and love, and demands 
divinity and a Being with Whom we can be 
in communion. It is in the “living reason '* inter* 
preted in the light of duty that science, with¬ 
out which we cannot live, and religion, without 
which we do not wish to live, find their recon* 
dilation. 

The scientific view of religion, now accepted by 
men of science and Churchmen alike, is that re¬ 
ligion is the spiritual life of the individual, and 
subject to development. Progress is possible here 
as elsewhere, and in fact the history of the forms 
of religion show’s a gradual purification and 
emancipation advancing with the gradual refine¬ 
ment of experience. The goal, a$ a reviewer has 
said in these columns, is a union of God and 
humanity, and the end must be the concrete 
realisation of unity in life and purpose for which, 
as for the unity of the world as object of the 
sciences, the reality of the Divine immanence is 
the only sure ground. 

The origin of religion itself is still obscure. 
Whether it arose from belief in spiritual beings, 
in the worship of the soul, in ancestor worship, 
in ghost propitiation, or in any other of the 
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various views which have been put forward, has 
yet to be decided. The system of social morality 
early developed when primitive communities were 
formed by man has little to do with religious 
perceptions. It is easy to pass, however, from 
the stage of veneration for great heroes or bene¬ 
factors during life to that of ancestor worship after 
death, and later to soul worship. There would 
be sainted dead to worship, as well as malevolent 
dead and spirits of disease to propitiate. Even* 
tually might arise the philosophic conception that 
continuation of life lies, not in the immortality of 
the soul, but in the perpetual remembrance of the 
righteous by mankind. All these matters are 
legitimate subjects of inquiry, and men of science 
may join with theologians in elucidating them. 
The problems are difficult, but not beyond solu¬ 
tion, and they are approached to-day in a less 
dogmatic spirit than they were a few' years ago 
by advocates on both sides. As regards the true 
relations between soul and body, we arc in much 
the same position as that of the Persian poet who 
wrote long ago 

There was a Door to which 1 found no Key; , 
There was a Veil past which 1 could not see. 

Whatever the end may be, we are urged to 
the quest by that something within ourselves 
which has produced from a primitive ancestry the 
noblest types of intellectual man, and regards 
evolution, not as a finite, but as an infinite, pro¬ 
cess of development of spiritual as well as of 
physical life. 

The Drying Up of South Africa— ' 
and the Remedy. 

The Kalahari or Thirstland Redemption . By 
Prof. E, H. L. Schwarz. Pp. vi+163+xiv 
plates. (Cape Town: T. Maskew Miller; 
Oxford ; B, H. Blackwell, n.d.) Price 8$. 6d. 
net. 

HILST Man of all races and skin-colours is 
once more involved in fratricidal quarrels 
—how Superior Intelligences in more advanced 
spheres must grin as they watch our wars against 
one another through super-telescopes or by 
fiethereal telegraphy 1—Nature is making one more 
effort to get rid of man. This time through 
Drought. She has seemingly hated everything 
that rose above the mediocre on this planet* 
whether it was in fish shape, or in the fish-saurian, 
the dinosaur, the struthious bird, the ungulate 
mammal, or the brain-worker, Man. She tried 
to nip us in the bud by reviving the Ice ages 
which she had used for other destructive purposes 
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in^the pre-Cambrian, Devonian, Permian, and 
Jurassic periods. But this succession of cold 
spells only braced Northern Man to greater efforts 
and greater triumphs, and sent Southern Man to 
grapple with the tropics, and to digest and partly 
overcome their germ diseases. . Now the tropics, 
and above ail the sub-tropical regions, are being 
threatened by drought. The desert is spreading 
in sub-tropical North America, in tropical South 
America, in temperate and sub tropical Asia and 
eastern Europe, in northern and north-central 
Africa, and in that prolongation of the African 
continent which lies beyond the Zambezi and 
Kunene Rivers. 

Prof. Schwarz theorises on the earlier theories 
of others—British, South African, French, and 
German—and propounds explanations and sug¬ 
gests remedies derived from his own geographical 
and geological investigations in South and South¬ 
west Africa; and the result is an exceedingly in¬ 
teresting little book, well illustrated and well 
worth the modest price asked for it—though in¬ 
sufficiently served by its maps. He points out 
that the main cause of the creation—the recent 
creation—of the Sahara, Libyan, and Kalahari 
deserts in Africa has'been the diversion of river 
courses, most of which ran (more or less) from 
south to north and north t6 south, but now reach 
the sea by shorter courses almost at right angles 
to their former direction. 

At no great distance in time it is highly prob¬ 
able that the Kunene River of southern Angola 
had made no breach in the western rock rampart 
of the Ovambo plain; it flowed instead by several 
dried-up water-courses into the Etosha lake, and 
thence along the Ovambo River to the Omatako 
and the Kalahari plain. Joined further by the 
waters of the Kwito, Okavango, and Kwando, 
this accumulated drainage of the lofty plateau of 
eastern Angola emptied itself, not—as now—into 
the Atlantic or the Zambezi, but into a huge 
expanse of water of which Lake Ngami and the 
Makarikari H depression ” and salt pans are the 
shrunken remnants. Finally, in all probability 
this great lake of South-west Africa found an out¬ 
let through the Molopo River of western Bcchu- 
analand into the Orange, and so at last reached 
the Sea. But its moisture, through the soil and 
the atmosphere, rendered the western half of 
South Africa a fertile land endowed with exuber¬ 
ant vegetation and animal life, and able to support 
a large human population. 

The author shows in this book how by engineer¬ 
ing operations less difficult, probably, than those 
which have tripled the value of the Nile waters, 
the Kunene and Okavango and their tributaries 
might once more be diverted into the old channels 
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and restore to human use and benefit an area of 
more than a million square miles. His schemes and 
plans will, of course, be riddled by the same 
"expert" criticism which declared the Suez Canal 
an impossibility, or be side-tracked through some 
political jealousy. But, all the same, if something 
more or less in the nature of his proposals is not 
soon put in hand, the habitable area of trans- 
Zambezian Africa will shrink considerably. 

Man must give up internecine warfare and 
unite all his forces to defeat his arch-enemy, 
Nature. He must melt the ice at the North and 
South Poles, and put a stop to the spread of 
desert conditions in Asia, Africa, Australia, and 
the Americas. H. H. Johnston. 

Cement Manufacture and Testing. 

Cement. , By Bertram Blount. Assisted by 
William H. Woodcock and Henry J. Gillett. 
(Monographs on Industrial Chemistry.) 
Pp. xii + 284. (London: Longmans, Green, 
and Co., 1920.) Price iSs. net. 

HE need for a handy text-book on cement, 
which should include the modern processes 
of manufacture and also a review of the chemical 
aspects of the subject, has been felt for some 
time, and this work of Mr. Blount should go far 
towards meeting the requirements. The author 
has an extensive practical experience of cement 
manufacture and testing, and is accustomed to 
present accounts of the industrial processes in a 
readable form. With the exception of a few pas¬ 
sages, the work is devoted to Portland cement, 
and the processes of manufacture selected for de¬ 
scription are almost exclusively those which are 
adopted in England. Rather fuller references to 
Continental and American methods would have 
been welcome, since those methods, almost similar 
in principle, present great differences of practical 
detail. 

The use of blast-furnace slag as a raw material 
for the manufacture of Portland cement receives 
only the briefest mention, but this is now exten¬ 
sively practised, and the product is likely to play 
an important part in building and engineering 
operations in such regions as the North of 
England and Scotland, where suitable clays or 
marls are rare, whilst slag is a waste by-product 
of the iron industry. The further use of finely 
ground slag as a pozzolanic material is not 
noticed, and, indeed, the whole subject of pozzo- 
lanas deserves more attention. It is not suffi¬ 
ciently recognised that the lime set free during 
the setting of Portland cement, like the slaked 
lime of an ordinary mortar, is capable of combin¬ 
ing with silica when presented to it In a suffi- 
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ciently active form, and that even a good cement 
may be considerably improved by the addition of 
a suitable pozzolanic substance. White Portland 
cement made from raw materials exceptionally 
free from iron is not mentioned, but its manu¬ 
facture is of some interest, and has been con¬ 
ducted with success on a technical scale. 

The account of the consumption of energy in 
grinding is not quite correct. It is not true of 
most minerals that the energy required to separate 
crystals along their cleavages is very small, and 
clinker, although it may be in a state of internal 
strain, nevertheless possesses a degree of hardness 
which requires great energy to disintegrate it, as 
may be shown by applying direct pressure to 
single granules of clinker in a testing machine. 
There are several suggestive notes regarding pos¬ 
sible improvements in the manufacturing pro¬ 
cesses, The author has long argued that the 
logical goal of improved manufacture should be 
the production of such a high temperature as will 
yield a fused product, in which case a higher 
percentage of lime could be used and a homogene¬ 
ous cement obtained. Certain improvements in 
regard to fuel economy and to the recovery of 
potash are also suggested. 

On the subjects of chemical analysis and me¬ 
chanical testing the author speaks with authority, 
and the chapters dealing with these sections may 
safely be used as a laboratory guide, whilst their 
usefulness is enhanced by the inclusion of a 
number of the more important official specifica¬ 
tions for Portland cement in force in various 
countries. The fact is mentioned that “a cement 
which will pass the British standard specification 
is at least as good as that acceptable under any 
of the foreign specifications.” 

The vexed question of the chemistry of Portland 
cement is well treated, but a good deal of space 
is occupied by an account of researches and specu¬ 
lations which have no more than an historical 
interest. It is not so wicjgly known as it should 
be that the whole chemistry of silicates has been 
revolutionised by the brilliant work emanating 
from the Geophysical Laboratory at Washington, 
which has replaced guesswork by an accurate 
physico-chemical survey of the systems concerned. 
The triangular equilibrium diagram of the lime- 
silica-alumina system is now known with sufficient 
accuracy to serve as a practical guide in the 
cement laboratory. The study of setting, on the 
other hand, has not advanced very greatly beyond 
the stage reached by Le Chatelier. The author, 
in referring to the work of Stern, has overlooked 
the fact that the examination of clinker and 
cement by reflected light after etching has been 
used successfully by several workers, and that 
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excellent photographs of the fine eutectic strOc- 
tures have been published, some of them in Japan, 
These points might well receive attention in a 
future edition, and would still further increase 
the value of a very useful book. 

C. H. Desch. 


Psychology, Normal and Subnormal, 

(1) Psychology of the Normal and the Subnormal . 
By Dr. H, H, Goddard. Pp. xxiv+349. 
(London; Kegan Paul, Trench, Trubner, and 
Co., Ltd., 1919.) Price 255. net. 

(2) Psychology and the Day's Work: A Study in 
the Application of Psychology to Daily Life. 
By Prof. E. J. Swift. Pp. ix + 388. (London: 
George Allen and Unwin, Ltd., 1918.) Price 
10s. 6 d. net. 

(3) The Child's Unconscious Mind: The Relations 
of Psychoanalysis to Education: A Book for 
Teachers and Parents. By Dr. Wilfrid Lay. 
Pp. vii + 329. (London : Kegan Paul, Trench, 
Trubner, and Co., Ltd., 1919.) Price 10 s, net. 

NTIL the last half-century psychology was 
based almost exclusively upon the observa¬ 
tion of a highly intelligent and highly civilised type 
of mind—usually the mind of the psychologist 
himself. Modern psychology owes its remarkable 
progress chiefly to two factors : first, to the addi¬ 
tion of the method of experiment to the method 
of observation; and secondly—a factor the import¬ 
ance of which is less generally recognised—to 
the extension of these two methods to the study 
of simpler types of minds—of the minds of 
animals, of children, of savages, and of abnormal 
adults. The recent increase in the number of in¬ 
stitutions for feeble-minded children has now pro¬ 
vided psychology with the simplest human material 
available for investigation. Just as the ultra-rapid 
camera slows down the kinematographic picture of 
the swift movements of leaping and running, so 
Nature, by an arrest of the brain, retards the 
normal development of the child so that it can 
be observed and tested at leisure. 

(1) The laboratory attached to the Vineland 
School for Feeble-minded Children—a laboratory 
unique of its kind, not only in, America, but also 
in the world—has been utilised for such studies 
since 1906, Dr. Goddard’s book provides a 
popular risumi of the conclusions progressively 
accumulated by the investigators in that labora¬ 
tory. It is not a psychology merely of the men¬ 
tally defective child. It is a psychology of the 
normal human mind as illuminated and Illustrated 
by the observations upon the mentally defective. 
The volume, however, is by no means confined to 
observations carried out at Vineland. Indeed, 
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-these are all too modestly alluded to. The ex¬ 
position incorporates, in a clear and for the most 
part non-technical form, much of the most recent 
work done elsewhere upon the obscurer functions 
of the nervous system and of the mind. 

The first two chapters give a simple but up-to- 
date account of the nervous system, admirably 
illustrated by nearly forty diagrams and photo¬ 
graphs. Due emphasis is laid upon the import¬ 
ance attached by recent studies to the part played 
in the formation of mind and temperament by 
the activities of the “ sympathetic ” portion of the 
nervous system. Mental deficiency is then treated ; 
it is described as an arrest in the development of 
intelligence, due to an arrest in the development of 
the nervous system at or before twelve years of 
age—that is, at some period before the onset of 
puberty. Memory, attention, and association are 
discussed in turn, and considered primarily as pro¬ 
perties inherent in the nervous mechanism. The 
higher mental processes—action voluntary and 
involuntary, language, and (to adopt the author’s 
spelling) “thot”—are then discussed as the com¬ 
plex results of the interaction of the fundamental 
properties of the nervous system. The affective 
side of experience—the emotions, simple and 
complex, and that elusive quality called tempera¬ 
ment—receive full attention; and a lucid exposi¬ 
tion is given of the views more particularly of 
Mosso, Cannon, and McDougail. To the results 
of psycho-analysis no reference whatever is 
made. 

The first half of the book is thus an exposition 
of psychology from a physiological point of view. 
The second part proceeds to apply the views so 
expounded to certain theoretical and practical 
problems. A brief account is given of the dis¬ 
tribution of intelligence, of its diagnosis by means 
of mental tests, of its relations to will, and to 
emotion. The book concludes with two chapters 
embodying applications of the results achieved 
to questions of scholastic and moral training. 

(2) Prof. Swift’s book consists of a scries of 
popular essays upon the psychology of daily life. 
It is not a systematic survey of the whole field of 
mental hygiene. Rather the choice of subjects 
has been determined, as the preface acknowledges, 
by the author’s personal interests. It includes, 
however, several important topics upon which 
recent investigation has thrown great light— 
topics which are closely related to everyday 
problems, although the relation has not always 
been recognised: for example, the psychical 
aspect of matters commonly considered to be 
primarily physiological, such as digestion, fatigue, 
and biological adaptation. There are also chapters 
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upon matters the psychological and practical 
aspects of which arc alike better recognised—testi¬ 
mony and rumour, memory-training, habit-forma¬ 
tion, and learning generally. Illustrative material 
is drawn not only from the latest researches, but 
also from a wide reading of fiction, biography, 
and general literature. A couple of papers are 
inserted upon problems connected with uncon¬ 
scious processes of the mind, such as multiple 
personality and the curiosities of recollection. 
But here the point of view and the data are not 
always quite up-to-date. 

(3) In the two foregoing books Dr. Goddard 
and Prof. Swift scrupulously avoid all mention 
of psycho-analytical doctrines. Dr. Lay's hook 
barely refers to any others. His chapters attempt 
an interesting and even urgent task. The recent 
work of the psycho-analytic school has empha¬ 
sised the important part played by unconscious 
tendencies in the formation of human personality. 
The simpler of these tendencies appear to be 
inherited, much as instincts are inherited by lower 
animals, and first emerge during the immature 
period we term childhood. The more complex are 
acquired through experience alter birth ; but even 
these arc largely built up during the first few years 
of life. It follows that parents and teachers who 
view their task as comprising not merely the 
education of the intellect, but also the training 
of the character, should be instructed in the nature 
and properties of these unconscious tendencies, 
since, just because they are unconscious, they are 
so easily overlooked and so subtly persistent. 
The application, therefore, to educational prob¬ 
lems of the better-established facts and principles 
embodied in the doctrines of psycho-analysis con¬ 
stitutes a fruitful field of discussion. 

in his book Dr. Lay has set himself to attack 
this field. Twenty years of teaching in a second¬ 
ary school, he tells us, has convinced him that 
“ the jnodes of thinking on the part of children 
are irremediably (without the teacher’s knowing 
of the effects of the unconscious) twisted, and that 
they arc so by virtue of their numerous com¬ 
plexes.’’ Unfortunately, Dr. Lay’s own mode of 
thinking is apt at times to become, like his sen¬ 
tences, itself a little involved; and one may ven¬ 
ture to doubt whether the teacher or the parent 
whose first introduction to psycho-analysis is ob¬ 
tained from the present volume will reach a very 
clear conception of the nature or the value of the 
new doctrines. He is required to think in very 
technical terms—of “libido,” its “displacement,” 
its “transference,” and its “sublimation,” of 
“identification” and its two forms of “projec¬ 
tion” and “ introjection,” of “censorship” and 



6 


NATURE 


“resistances” and “ambivalences” and “com¬ 
pensations.” And for all these concepts very 
little empirical evidence is adduced. 

Dr. Lay's method of demonstration inclines, 
too, almost exclusively to an a priori form: “It 
is inconceivable that all the sights, sounds, and 
other impressions we have had should not have 
an effect upon each other and so upon our present 
constitution . . “It seems in every way more 
rational to suppose that conscious and uncon¬ 
scious thought and action are causally connected 
in both directions. ...” This is scarcely the 
soundest type of scientific reasoning. Apart from 
a casual reference to William James (who 
incurs Dr. Lay's censure because he devoted to the 
sex-instinct only one page out of a thousand), 
pre-Freudian psychology is almost entirely ig¬ 
nored. That Ward and Stout and McDougall 
had constantly emphasised the importance of un¬ 
conscious dispositions; that James, McDougall, 
and Shand had elaborated a widely accepted 
theory of instincts and emotions as the true basis 
of character; that the part played by conflict and 
repression in the formation of character had been 
succinctly stated by Stout; that the formation ot a 
sentiment of maternal love has been described by 
Shand and McDougall in terms almost the same 
as Freud and Jung have used to describe the 
formation of parental complexes; that the nature 
and development of the sex-instinct had been 
closely studied by Stanley Hall and Havelock 
Ellis—of this the lay parent and the lay teacher 
learn nothing. Nor would they gather that for 
knowledge of the nature of the child's unconscious 
processes, of his complexes, his repressions, and 
his fantasies, the psycho-analyst is still almost 
entirely dependent upon the results gained by 
analysing the minds of abnormal adults, and can 
scarcely quote more than tiny fragments of first¬ 
hand observation made upon young and normal 
children. The psycho-analyst will perhaps contend 
that the earlier writers did not grasp the profound 
and all-pervading significance of the facts they 
partly formulated. But it is scarcely fair to sug¬ 
gest that upon such problems, before the new era 
of Freud had dawned, “no really scientific ob¬ 
servations had been made.” This is not the atti¬ 
tude or the method of Freud himself, 

Yet, despite his shortcomings as a man of science 
and as a psychologist, Dr. Lay, as a practical 
teacher, has interspersed his somewhat diffuse and 
theoretical disquisitions with many shrewd ob¬ 
servations upon child life, with many suggestive 
deductions from his master’s principles, and with 
many opportune recommendations for home¬ 
training and for class-room procedure. 
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Three Philosophers. 

(1) Aristotle. By Dr, A. E, Taylor. Revised 
edition, (The People's Books.) Pp, 126. 
(London and Edinburgh: T. C. and E. C. Jack, 
Ltd.; T. Nelson and Sons, Ltd., 1919.) Price 
15 . 3 d. net. 

(a) Auguste Comte . By F, J. Gould. (Life-stories 
of Famous Men.) Pp. v+122. (London; 
Watts and Co., 1920.) Price 3s. 6d. net. 

(3) Thomas Henry Huxley: A Character Sketch . 
By Dr. Leonard Huxley. (Life-stories of 
Famous Men.) Pp. vii+120. (London: Watts 
and Co., 1920.) Price 35. 6d. net. 

A T a time when constitutions are in process of 
adoption for so many unfamiliar areas on 
the map, it seems singularly appropriate that some 
attention should be diverted from such modern 
problems as relativity and Bolshevism to the 
older struggles and the ideas to which they gave 
rise. An excellent opportunity is provided by the 
three books under notice. 

(1) Dr. Taylor’s “Aristotle” is not quite in the 
same class as the others, for Aristotle's life occu¬ 
pies but little space. The author directs attention 
to the debt we owe to “the Stagyrite " for many of 
the commonest ideas in our language, and his 
avowed object is “to help the English reader to a 
better understanding of such familiar language and 
a fuller understanding of much that he will find in 
Dante, Shakespeare, Bacon, and Milton.” It is 
a pity that he has not managed to avoid the fre¬ 
quent use of “logical” terms, probably unintelli¬ 
gible to those whose education has been merely 
commercial. It is possible that this usage has 
been deliberate, in order to support Aristotle's 
contention that a curriculum which includes only 
“ useful ” subjects does not constitute education 
at all—a doctrine that has not yet lost all its 
supporters. The book gives a fairly compre¬ 
hensive sketch of Aristotle's progression, from 
“first philosophy” to physics, and on to practical 
philosophy— i.e. ethics and politics. It is interest¬ 
ing to recall that Aristotle objected equally to 
democracy and to oligarchy as understood by the 
Greeks, so that his ideal State would scarcely find 
favour with many of our present-day politicians. 
Dr. Taylor is impartial in dealing with, points of 
difference between Aristotle and his quondam 
teacher Plato, but he does little to help to account 
for the ascendancy of Aristotle for so many cen¬ 
turies. 

(2) It is a far cry from Aristotle to the nineteenth 
century, though we may regard many of the old 
Greeks, in spite of their mythology, as rationalists 
in much the same sense as Comte, though perhaps 
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not in the same degree. Comte’s biography is the 
work of a professed disciple, but he seems unable 
to make the apostle of “ Humanity ” a sympathetic 
figure. There is a feeling of something lacking 
in the book in this respect. There is no evidence 
that it is intended only for the elect, and the 
ordinary reader may easily be repelled, even if 
he belongs to the class, so generally miscalled 
the proletariat, to whom Comte expected his 
social philosophy to appeal most powerfully. His 
Positivism certainly made a great impression on 
those of the working class who attended his free 
lectures on astronomy, the first science to become 
“positive” in Comte’s view. The Positivist 
calendar, given as an appendix, is interesting, 
though to the general reader many of the names 
are quite unknown. 

(3) This book is a really fascinating character- 
sketch of Huxley by his son, and the great 
“agnostic” stands out a vivid, rugged, but very 
sympathetic figure, an honest seeker after truth, 
a resolute opponent of “dogma.” We meet also 
the outstanding personalities of his contem¬ 
poraries, Darwin, with Hooker, Tyndall, and other 
members of the famous X Club. Had the question 
arisen forty or fifty years earlier, what would 
we not have given to be present at a symposium 
debating Einstein’s theory of relativity? Huxley’s 
indictment of “the Church” is as thorough as 
his championship of Darwin, and might be un¬ 
answerable could we altogether ignore the limita¬ 
tions of the human intellect. His logical con¬ 
clusion that his views precluded the hope of future 
rewards as well as the fear of future punishments 
enforced on him the duty of living the most up¬ 
right of lives, and Sir S. Walpole could not have 
been by any means the only one to endorse the 
verdict of the little girl who emphatically declared : 
“ I think Prof. Huxley is the best man I have ever 
known.” W. W. B. 


Our Bookshelf. 

The Dyeing Industry . Being a third edition of 
Dyeing in Germany and America . By S. H. 
Higgins. Pp. viii+189. (Manchester: At the 
University Press; London: Longmans, Green, 
and Co M 1919.) Price 8 s. 6 d. net. 

In the first edition of Mr. Higgins’s book 
(Nature, November 7, 1907, p. 4) the subject- 
matter presented was mainly novel in character, 
giving, as it did, the author's impression of the 
state of development of the dyeing industry in 
Germany, Austria, and the United States, A 
second edition was issued during the war period 
(Nature, June 4, 1917, p. 303), and the present 
notice refers to a third edition. 

NO. 2653, VOL. 106 ] 


It is gratifying to find such a steady demand 
for technical literature, which presumably arises 
from new readers, but the revised title of the 
book, “The Dyeing Industry,” may lead such to 
look for a systematic treatment of the various 
aspects of the industry. This is not attempted in 
the book, the only new features of which are the 
inclusion of some pf the author’s recent valuable 
contributions to current literature and an exten¬ 
sion of the section dealing with the manufacture 
of dyestuffs—which, by the way, is a quite distinct 
industry. 

It is to be hoped that the author will find an 
opportunity of producing a book dealing with the 
dyeing industry of the present day, since infor¬ 
mation gathered so long ago as 1907 is unlikely 
now to represent the position with regard to such 
a rapidly developing scientific industry as dyeing. 

W. M. G. 

A Handbook of British Mosquitoes . By Dr. 
William Dickson Lang. Pp. vii+125 + 5 plates. 
(London: British Museum (Natural History), 
1920.) Price 205. 

Dr. Lang’s work makes it possible to determine 
with comparative ease most, if not all, British 
mosquitoes, including, so far as they are known, 
the larvae in their various instars. The book 
consists mainly of three sections—(1) Intro¬ 
ductory ; (2) Identification; and (3) Systematic 
Account. In the introductory section are given 
the characters by which mosquitoes may be dis¬ 
tinguished from gnat-like flies, a general account 
of the life-history, and such discussion of the 
morphology of the adults and larvae as is neces¬ 
sary for purposes of identification. The second 
section is treated in an eminently practical manner, 
and the interpretation of the directions, lucid 
themselves, is rendered simple by the numerous 
excellent illustrations. In the third section the 
taxonomic aspect is considered, and our know¬ 
ledge of each species summarised. 

Dr. Lang’s work will prove of great value to 
all interested in mosquitoes, and particularly to 
those who find the existing monographs on these 
insects too technical or involved. It j*ives a clear 
insight into the characters used in distinguishing 
these insects and their larva:, but it must be re¬ 
membered that the value of some of the points 
used, although great in separating the British 
species, is really exaggerated, and,’ therefore, 
neither they nor the sequence of instructions can 
be rigidly applied to foreign mosquitoes. 

Volumetric Analysis . By J. B. Coppock. Second 
edition, revised and enlarged. Pp. 100. 
(London: Sir Isaac Pitman and Sons, Ltd., 
n.d.) Price 3s. fid. net. 

Though this volume has no special features to 
distinguish it from others of a similar type, it 
should prove useful to elementary students of 
chemistry preparing for examinations of Inter¬ 
mediate B.Sc. standard. 


0 
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Letters to the Editor. 

(The Editor don not hold himself responsible for opinions 
expressed by Ms correspondents, Neither con he undertake to 
return, or to correspond with the writers of, refected ‘manu¬ 
scripts intended for this or any other part of Nature. No 
notice is taken of anonymous communications .3 

Colour of the Night Sky. 

So far as I have been able to learn, little or nothing 
Is known about the colour of the night sky.^ The 
light is too faint for ordinary visual discrimination of 
colour, which disappears witn diminishing intensity of 
illumination much before the light itself ceases to be 
perceptible. 

1 have obtained evidence, both visual and photo- 
graphic, that the clear sky at night is much yellower 
or less blue than the clear, or even the cloudy, sky at 
twilight. 

The visual observations were made in the following 
way:—Two gelatine films were prepared, one dyed 
yellow with fiavazine and the other with methylene- 
blue, the relative intensities being adjusted by trial to 
ive the effects that will presently be described. The 
Ims were mounted edge to edge at the end of a paste¬ 
board tube, which was pointed at the sky. During the 
daytime the yellow film was confidently pronounced 
by all observers to be the brightest, the difference being 
too marked to be embarrassed by colour difference. 
As twilight advanced the Purkinje phenomenon came 
into evidence, and the blue film became much the 
brighter. This remained the case when the light had 
waned so far that the colour sensation had dis¬ 
appeared. As the stars came out the predominance 
of the blue became less marked, and before the Milky 
Way was distinguished there was equality. Finally, 
when the Milky Way was conspicuous the yellow film 
was notably the brighter, whether the tube was 
pointed to the Milky way or to other parts of the sky. 

The changes described were very marked. Their 
general course was the same whether the sky was 
clear or cloudy at any particular stage. The first 
change, when" blue becomes predominant, is due 
solely to physiological causes. But the second change, 
which makes the yellow predominant again, occurs 
below the “threshold” of colour-vision, and, according 
to received views, there should be no marked com¬ 
plication from physiological causes within this range. 
Accordingly we may conclude that the observation 
affords definite evidence that the night sky is yellower 
or less blue than the day sky. 

This conclusion has been confirmed photographically. 
A yellow and a dense blue filter were selected, and an 
Ilford panchromatic plate was exposed to the sky 
under these. It was seen at a glance that the density 
under the blue filter was the greater for the twilight 
«kv, while for the night sky this relation was reversed. 

The results point to the conclusion that the light of 
the night skv, whatever the cause of it may be, is 
not due to the scattering of sunlight by rarefied gas 
situated beyond the earth’s shadow. The comparative 
absence of polarisation, formerly found, points to the 
same conclusion. Rayleigh. 

Beaufront Castle, Hexham, August 20. 

University Grants. 

The article and letters in Nature upon the subject 
of university finance are very timely. It is essential 
that the country should be alive to the perilous condi¬ 
tion of the universities from a financial point of view. 

The raising of fees that has just taken place can 
be only a partial remedy. Fee revenue before the 
war provided at the various universities at the most 
for 40 per cent, of the necessarv expenditure, the 
average being about 33 per cent. The recent increase 
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in fees will barely re-establish the pre-war per¬ 
centage. 

I agree with the Principal of Birmingham University 
that the stipends of the non-professorial staffs must 
be increased; the urgency is not less great for the 
salaries of the professorial staffs. In London the 
utmost that has been done for the professorial staff is 
to increase the minimum full-time salary from 600I. 
to Boo/. 

Now the majority of the London professors receive 
the minimum. Considering the responsibilities of a 
university professor, what is 800 L a year for a man 
in that position under present conditions? Such a 
prospect will not induce young men of the right calibre 
to make university teaching their profession. 

It is true that the Government has made non¬ 
recurring grants to pay off war losses, and for 
the time being doubled the grants. Having regard 
to the condition of the National Exchequer, the 
Government has perhaps done as much as could be 
expected for the current year. The all-important 
question for the universities is : What is the Govern¬ 
ment going to do next year? 

It must be remembered that the maintenance grants 
are made for periods of five years, and are then 
revised. Revision was due in 1915, but was impossible 
during the war. The period 1910-15 had been one of 
unusual activity and development in all the universi¬ 
ties. It was the general expectation in 1914 that the 

rant for the quinquennium 1910-15 would be 

oubled for the period 1915-20. By doubling the 
1910-15 grant now the Government has done no 
more than redress the disadvantage due to the 
depreciation in the value of money. 

Having that in mind, the deputation of Vice- 
Chancellors and Principals in 1919 impressed on the 
President of the Hoard of Education and the Chan¬ 
cellor of the Exchequer that the smallest grant that 
would meet the needs of the moment would be the 
1910-15 grant quadrupled. That will do no more than 
enable the universities to carry on; it wilt not pro¬ 
vide the capital necessary for new buildings, new 
plant, and equipment, nor will it enable justice to 
be done to the older men who bore the heat and 
burden of the day of pioneer work before the time 
of the establishment of superannuation funds. 

There are many such men due to retire in the next 
few years; they are entitled to treatment at least 
as generous as * that given to schoolmasters by the 
Fisher Act. Gregory Foster. 

University of London, University College, 

August 23. 

The only elements of our society which seem to bene¬ 
fit from the great increase in the wealth of the world 
through science are those which it will be one of the 
hardest problems of reconstruction to divert into more 
productive and honourable means of livelihood. Those 
who sow the seed and reap the harvest alike, year by 
year, by their labours seem to be able only to increase 
their dependence upon private charity and public doles. 
Universities sow the seed, and their claims, like the 
claims of,the farmer for seed for his future harvest, 
ought to be absolutely the first charge upon the yearly 
revenue. It is as idle to say the country cannot afford 
it as it would be for a farmer to grudge the seed for 
his next year’s crop. It affords a plethora of most 
expensive evils and unnecessary luxuries. In the spirit 
of one of the earlv Methodist preachers, I feel, when¬ 
ever I see a specially sumptuous motor-car, “There, 
but for the grace of Parliament, goes a professor of 
chemistry"; and even a humble *wo-seater might in 
haopier circumstances have become a demonstrator! 

Under the scheme of a professor of literature with 
fifteen years’ experience of fostering scientific research 
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with the Carnegie Trust, a million of the taxpayers’ 
money is now well on its way to provide more 
sumptuous motor-cars rather than professors of 
chemistry, and another two millions or so to foster 
dye-making as it is understood in the City by directors 
more innocent of the art than our early woad- 
besmeared ancestors. To such ill-informed and costly 
efforts the complete indifference with which science 
was regarded in official circles before the war is surely 
preferable. It may be difficult to break with the habit 
of sx hundred years in patiently expecting a miraculou s 
change of attitude on the part of the Government 
towards the debt- and wealth-producing elements of 
the community respectively, A more practical and 
ractically attainable objective would, it seems to me, 
e for the universities to ally themselves with Labour 
to provide saner government. Incidentally, some long 
overdue reforms of the universities might then be 
effected, and the paralysing and deliberate strangle¬ 
hold of the old vested interests upon science broken, 
once; for all, 

I may merely be more outspoken than my col¬ 
leagues, but I believe I am more scientific in diag¬ 
nosing the trouble before seeking a remedy. The 
failure of a century’s efforts on the part of scientific 
men is not due to ignorance, apathy, or any other 
negative cause. But for the clever, tireless, and all- 
embracing activities of all those to whom science 
spells finis, the existing absurdities would not survive 
a year, and against this combination Labour is the 
only real force. The unpopularity of the proposed 
remedy with all those who have proved themselves 
such good friends of science in the past is, to my 
mind, an unsolicited testimonial to its efficiency from 
a quarter eminently in a position to judge. 

Frederick Soddy. 

The Separation of the Isotopes of Chlorine. 

In my letter to Nature of June 17 1 showed that 
inappreciable separability of the isotopes of chlorine 
by a special class of chemical change would be difficult 
to reconcile with Nernst’s heat theorem, and in a 
later issue of Nature (July 15), at the request of 
Prof. Soddy,- the argument was more fully given. 
Mr. Core (Nature, July 29) has endeavoured to 
remove the difficulty to which attention was directed 
by me. With most of his deductions I agree, hut 1 
am not satisfied that he has reconciled Nernst’s theory 
with the inappreciable separability of the isotopes 
bv the specified chemical method, Mr. Core contends 
that the solid compound C 1 C 1 ' which would actually 
be formed in the chemical change represented by the 
equation 

CI a +Cl' 3 -2C!Cl' 

is a solid solution—since in the crystal the molecules 
would be indifferently oriented as CIO' or Cl'Cl— 
and Nernst’s theorem cannot be applied to solutions. 

Now Nernst states his theorem as follows : 

41 T have been led to the conclusion that not only 
do A and U become equal at the absolute zero of tem¬ 
perature, but that their curves touch asymptotically 
at this point. That is to say, 

(for T*«o). 

It is to be remembered that this equation is onlv 
strictly applicable to pure solid or liquid substances ” 
(H. T. Tizard*9 translation of Nerast’s “Theoretical 
Chemistry,*’ tqi6 edition, p. 746). 

Again, Nernst {loc. cit p. 748) identifies liquid with 
amorphous substances 

Further, Planck limits the application of his more 
general enunciation of Nernst’s theorem to chemically 
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homogeneous substances, which he defines as sub¬ 
stances made up of nothing but molecules of the same 
kind (Max Planck, “ Thermodynamik,” § 67). 

Neither of these definitions appears to me to exclude 
the crystalline modifications of ClCl', which are stable 
at finite temperatures. But even if it be conceded 
that the intention was to exclude such solid com¬ 
pounds, the difficulty 1 find in reconciling NerAst’s 
heat theorem with the inappreciable separability of 
the isotopes by the specified chemical method has not 
been removed, for the solid substances taken in per¬ 
forming the thermodynamic cycles can (without 
modifying the reasoning) be the liquid (amorphous) 
forms. D. L. Chapman. 

Jesus College, Oxford. 

The Scratch-Reflex in the Cat. 

1 had lately the opportunity of examining in a 
young cat eight weeks old the conditions of the 
scratch-rcflex, and the results would seem to be 
worth noting. The animal had been through an 
unusually heavy day of play on a hot day, and in the 
evening was lying asleep on the lap of one of her 
friends in a profound sleep. 1 thought this a good 
occasion for finding out what reactions she would 
show to gentle mechanical stimuli. A very light 
touch with a wooden match on the conchal surface 
of the pinna, or one extending to the meatus, pro¬ 
duced immediate response as follows:—First, the 
facial muscles on the same side twitched irregularly ; 
this ceased, and then the fore foot was moved irregu¬ 
larly towards, but not so far as, the ear; when this 
had ceased there occurred at once a rhythmical move¬ 
ment of the hind limb, with a rale closely similar to 
that of the scratch-reflex of the dog, the hind foot, 
as in the fore foot, being brought to wards , but not 
up to, the ear. 

This unusual sleep lasted for a quarter of an hour, 
during which repeated light mechanical stimuli of 
various kinds failed to wake the animal, and the 
above series of reactions was frequently evoked, but 
none of the later attempts produced results so strongly 
marked as the first. 1 was unfortunate then in not 
having read more than an abstract of the paper in 
the journal of Physiology of December, 1917, bv 
Prof. Sherrington on “The Pinna Reflexes in the 
Cat.” He has now very kindly sent me a copy of 
the paper, and I see how much better I might have 
marked out the receptive field of this reflex ill had 
known the accurate observations he has made on it. 

I examined in this animal then and since the 
various regions of the back and flanks, and have 
found there no receptive field like that of the dog, 
which seems to be in accordance with the experience 
of others. Since the first occasion I have found the 
foregoing reactions present many times, but the sleep 
has always been lighter and the results less orderly 
and striking. Walter Kidd. 

Chalet le Mourezin, Chateau d’Oex, 
f Switzerland, August 13. 

Portraits Wanted. 

I should greatly appreciate any information readers 
of Nature may be able to give me which would lead 
to the discovery of portraits of any of the following 
early myriapoiialogists:—Shaw (who published a 
paper in 1789, Trans. Linn. Soc., voh ii., p. 7), 
W. E. Leach, George Newport, John Edward Gray, 
and John Curtis, The last four all published papers 
during the first half of the nineteenth centurv. 

S, Graham Brade-BjrkiL 

16 Bank Street, Darwen, Lancs, August 19. 
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The Christian Revelation and Modern Science. 1 

By the Rev. E. W. Barnes, M.A., Sc.D., F.R.S., Canon of Westminster. 


“1 am the Light of the world.*'—S t. J ohn v«i, ia. 

I HAVE been asked to preach here to-day in 
connection with the meeting of the British 
Association which has been held in this city during 
the past week. My subject is Christ, the Light of 
the world, and I ask you to think of the Christian 
revelation and scientific progress. For more than 
a hundred years there has been strife—sometimes 
veiled, but more often open—between “ religion 
and science. 1 * I use the popular phraseology. 
More accurately, opinions as to the origins of the 
earth and of man which were held as a result of 
Christian tradition have been directly challenged 
by a succession of novel theories put forward by 
men of science. At the beginning of last century 
the foundations of geology were being laid, largely 
in this country. Gradually it became clear, from 
a study of our rocks and their fossil remains, that 
the earth had an almost unimaginable antiquity. 
The coal which we dig is all that is left of vast 
tropical forests that once flourished here for tens 
of thousands of years. In successive ages of vast 
duration the most diverse forms of animal life 
have existed in these lands. The East of England 
has repeatedly for long periods been submerged 
beneath the sea. The climate has varied from 
tropical heat to arctic severity. 

Such knowledge is now a commonplace. But 
when it was being established by patient discovery 
during the early part of last century Christian 
theologians showed violent hostility to the new 
ideas. The curious may examine the expression 
of this hostility in Hampton Lectures of the period, 
which are now happily forgotten. On second-hand 
bookstalls it is not uncommon to find pathetic 
attempts to reconcile geology and Genesis such 
as were continually made even to our own time. 
But truth triumphed. Just as two centuries earlier 
the Roman Church had failed to prevent men from 
receiving the then new knowledge that the earth 
was not the fixed centre of the universe, so the 
new geological ideas won their way despite re- 
ligious prejudice. Galileo triumphed; it is agreed 
that the earth moves round the sun ; heliocentric 
books were removed from the Roman Index in 
1835. The early nineteenth-century geologists 
triumphed; it is agreed that life has existed on 
this earth for something like a hundred million 
years. Though in each case the new views are 
directly opposed to those which Christianity took 
over from Judaism, we accept them with con¬ 
fidence and surely without harm to our faith in 
Christ. 

But sixty years ago a far more vital controversy 
began when the Biblical account of man’s origin 
was disputed. A series of discoveries in caves 
and river-beds in England and in France made it 
clear that primitive men had lived here when the 

1 Sermon preached in Sr, John's Church, Cardiff, on Sunday. August ao. 
to members of the Uriiinh Association. 
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mammoth, the cave lion, and the rhinoceros 
flourished in Western Europe. Evidence quickly 
j accumulated which showed that even in this corner 
of the world human beings existed more than a 
hundred thousand years ago. Scarcely had these 
novel conclusions been reached when a scientific 
theory was put forward which to the great 
majority of the religious people of the time 
seemed destructive of essentials in our faith. It 
was in the year 1859 that Darwin, in his book 
“The Origin of Species,” urged the truth of the 
doctrine of evolution. At the ensuing Oxford 
meeting of the British Association, Bishop Wilber- 
force denounced the idea that man shared a com¬ 
mon ancestry with the higher apes. His speech 
showed deplorable prejudice; it contained a grave 
error in taste, and Huxley’s dignified rebuke of 
the Bishop is still remembered. For forty years 
after that famous encounter evolution was a casus 
belli between religion and science. Christian 
opinion refused to accept the new doctrine, and 
religious teachers traversed it by arguments good 
and bad. It is not fair to regard them with the 
scorn which the younger people of to-day, trained 
in modern science, not seldom feel. 

Evolution was, and still is, not an observed fact, 
but a very probable theory. Our forefathers saw 
that acceptance of it meant the abandonment of 
the story of Adam; it meant giving up belief in 
the Fall, and in all the theology built upon it by 
theologians from St. Paul onwards. Half a cen¬ 
tury ago, the evolutionary view of man’s origin 
meant that what then appeared to be the strongest 
reasons for the belief that man has an immortal 
soul had to be set aside. But truth has triumphed. 
In our own time the leaders of Christian thought 
have, with substantial unanimity, accepted the 
conclusion that biological evolution is a fact; man 
is descended from the lower animals. It is even 
becoming common to say that there is no quarrel 
between science and religion. But let us be 
honest. There has as regards the origin of man 
been a sharp conflict between science and tradi¬ 
tional religious belief, and the battle has been 
won by science. Furthermore, let us not when 
driven from one position take up another that 
may have to be abandoned* It is dangerous to 
assert that, although God may not have specially 
created man, nevertheless He did specially create 
life. Probably the beginning of terrestrial life was 
but a stage in the great scheme of natural evolu¬ 
tion. We may even expect that some day in the 
laboratory the man of science will produce living 
from non-living matter. 

The time has come when we must not try to 
evade any implications of the theory of natural 
evolution. We must, not silently, but explicitly,, 
abandon religious dogmas which it overthrows. 
We must, moreover, avoid the temptation to 
allegorise beliefs which it is no longer possible 
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to hold. Allegory has its value, but it is misused 
when we employ it to obscure the revolutionary 
consequences of new knowledge. Religion is too 
important for us to base it upon, or to join it to, 
any theories of the nature of- the universe that 
are doubtful or untrue. If Christ is the Light of 
the world, all intellectual discovery must be a part 
of His revelation. If He rightly explained the 
nature and purpose of God, then the more 
accurately we discover how God planned and 
guided the universe so that men have come to 
exist upon earth, the more natural will it be to 
accept Christ’s teaching. If, on the contrary, the 
progress of khowledge really discredits the 
Christian faith, in so far as that faith comes from 
Jesus Christ, we must sadly admit that Christ 
cannot have been the Light of mankind. What¬ 
ever the consequences, we must accept truth by 
whomsoever it may have been discovered. A 
religion not based on truth is vain. A faith that 
fears the progress of knowledge anticipates its 
own dissolution. 

Now, the Christian faith is belief in Christ, in 
His Person, and in His teaching. If Jesus was 
Divine, His spiritual revelation was without error, 
His example perfect. In so far as He was man 
we expect His secular knowledge to have been that 
of the Galilean carpenter’s son. But we can no 
longer call ourselves Christians if we find that we 
are forced to admit that He was morally imperfect 
or mistaken in His view of God or of man’s rela¬ 
tion to God. I contend that the progress of 
science has not forced us to make any such admis¬ 
sion. It has not destroyed the spiritual infallibility 
of our Lord, or done anything to upset His 
teaching as to the nature of God, or as to man’s 
nature and destiny. It has rather, as I hold, con¬ 
firmed His insight and made His spiritual wisdom 
more profoundly impressive. 

Traditional Christian belief was built up of other 
things besides Christ’s teaching. The early 
Christian Church took over the old Jewish Scrip¬ 
tures because it deemed them inspired by God. 
It placed among its sacred books writings of 
St. Paul and other earlier followers of the Lord 
because it found that they reflected the Mind of 
the Master. But there never was a time when 
thoughtful Christians could thoughtfully have 
maintained that the Jewish Scriptures were free 
from moral and historical error. The cursing 
Psalms are obviously un-Christian. Books like 
Kings and' Chronicles are rival histories which 
disagree in spirit and in detail. As a matter of 
fact, the Church has never formally defined in¬ 
spiration. We may say truly that inspired books 
are of peculiar spiritual value; but we may find 
such value in St, Paul's teaching, though we 
freely admit that his arguments were sometimes 
unsound. If we discover that old Christian beliefs 
which did not come from Christ are erroneous let 
us aot be troubled. For Christianity the perfec¬ 
tion of Christ's religious teaching and His revela¬ 
tion of His own supreme excellence are alone of 
decisive importance* Views of ancient Jews or 
of early Apostles we can abandon when we dis- 
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cover that they were wrong. Christianity is belief 
in Christ as Way, Truth, and Life; belief that He 
was the Light of the world, the Guide of the 
Spiritual evolution of humanity. It is not belief 
in the scientific value of Genesis or even in the 
infallibility of St. Paul. Grasp this fact firmly 
and you will understand that last century’s tragic 
quarrel between religion and science had its origin 
in a natural, but none the less deplorable, mistake. 
The mistake was natural, for there is so much of 
supreme value in the books of the Bible that men 
will always venerate them profoundly. In the 
recent past veneration led to exaggeration, to the 
claim of infallibility. Let us thank God that men 
of science have forced us to get a fuller, if more 
difficult, type of understanding of the value of the 
Bible. 

But some of you may say, Has not the new 
knowledge made it impossible to accept the teach¬ 
ing of Jesus with regard to God and human im¬ 
mortality? Can we accept evolution and yet 
believe that God, a loving Father, made the world? 
Can we accept the idea that man and the gorilla 
have sprung from a common stock and yet hold 
that man has an immortal soul? I answer em¬ 
phatically that we can. I remain sure that God, 
Who is Love, made and rules the world, certain 
that man was created that he might enjoy eternal 
life in communion with God in the world to come. 
Do you doubt? Reflect for a few moments. 
Surely the universe had a beginning, and therefore 
a Creator. It cannot be a meaningless dance of 
atoms or a whirl of electrons that has gone on for 
an infinite lime. Surely, too, evolution describes a 
wonderful development, an upward progress, 
which implies a design in the mind of God. Surely 
man is on earth the present end of this process, 
and his spiritual qualities, his love of beauty, 
goodness, and truth, are its crown. Surely, more¬ 
over, the God Who by a design extending over 
hundreds of millions of years has called these 
spiritual qualities into existence is Himself a 
spiritual Being Who made spiritual man for com¬ 
munion with Himself. And, last of all, surely the 
finest products of evolution have not been made 
for nothing. And yet, in the distant future, when 
all life vanishes from the earth, as it certainly 
must, heroes and saints will in vain have gained 
knowledge of God, in vain have spent their 
strength, unless they continue to live eternally in 
the spiritual world. 

Evolution seemed disastrous to faith two 
generations ago because men fixed their attention 
narrowly on but one part of the process. Now a 
wider vista seems to be coming into view as 
theories are tested by experiment and unified by 
the speculative reason. From some fundamental 
stuff in the universe the electrons arose. From 
them came matter. From matter life emerged. 
From life came mind. From mind spiritual con¬ 
sciousness developed. At every stage, in this 
vast process and progress, something new has 
come, we know not how, into existence. There 
was a time when matter, life, mind, the soul of 
man were not; but now they are. Each has arisen 
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as part of a vast scheme planned by God. And 
the soul of man is the glory of the whole design. 
Because of the soul within him man, as Jesus 
taught, is meant to be the child of God. As our 
souls grow through the quickening* power of the 
Spirit of Christ we can on earth know and serve 
the Father of u6 all and begin to enjoy that 
Divine communion which is eternal life. The 
Christ Spirit within us, the “quality of deity,” as 
it has been called, separates us from the animals 
whence we have sprung just as life separates 
them from the matter of which they are made. 
And through the Spirit of Christ we put on im¬ 
mortality, for the things that are of God are 
eternally with God. 

Science describes the process by which man has 
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come into being. Religion takes man as he is 
and offers him guidance towards his spiritual 
destiny. Between the religious revelation of Jesus 
and modern science there is no opposition. The 
two dovetail into one another with singular exact¬ 
ness. Evolution describes facts; the ultimate 
meaning of those facts Christ's teaching discloses. 
We need faith to accept the Lord’s message; we 
cannot prove its truth by the methods of scientific 
inquiry, for the spiritual world is a type of reality 
which the organs of sense will not reveal. But 
by living the Christian life, by prayer and com¬ 
munion with God, we can continuously strengthen 
the faith which is not sight, and become ever 
more confident that the Lord was in very truth 
the Light of the world. 


The British Association at Cardiff. 


T HE Cardiff meeting of the British Association 
came to an end on Sunday morning, when 
the Lord Mayor of Cardiff (Councillor JG. F. Fors- 
dike) and the Corporation, with the general 
officers of the Association and some of the 
members, attended the service at St. John's 
Church. The Association sermon was preached 
by Canon E. W. Barnes, F.R.S., and we are 
glad to be able to reproduce it this week. The 
scientific work of the Association concluded on 
Friday evening, August 27, when Sir Daniel 
Hall delivered a stimulating discourse under 
the title of “A Grain of Wheat from the 
Field to the Table.” A comprehensive vote of 
thanks to the Lord Mayor, Corporation, and 
citizens of Cardiff was carried with acclamation, 
and was responded to by the Lord Mayor and by 
Dr. W. Evans Hoyle, whose valuable work as 
local secretary was much appreciated by all. 

There were 1378 members present during the 
week, but the meeting, though relatively small, 
has been particularly interesting from the scien¬ 
tific point of view. Among the new features was 
a conference on “ Science applied to Public Ser¬ 
vices,” held on August 26, when Mr. F. E. Smith, 
director of scientific research at the Admiralty, 
described the admirable scheme of research which 
has recently been introduced (see Nature, April 
22, p. 245). Prof. C. F. Jcnkin, Mr. J. Barcroft, 
Sir Francis Ogilvie, and Dr. J. W. Evans re¬ 
ferred to similar research work in other Govern¬ 
ment Departments. It was felt that a similar con¬ 
ference, with perhaps some description of results 
obtained, so far as they can be made public, and 
opportunity for free and adequate discussion, 
could usefully be held at each meeting. 

As we stated last week, a message was sent 
from the inaugural meeting to the King in Scot¬ 
land, where the Association is to meet next year. 
The message was as follows:—“The members of 
the British Association for the Advancement of 
Science desire to express their loyal devotion to 
your Majesty, and at their meeting in the Princi- 
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pality of Wales hope that they may be permitted 
to congratulate your Majesty on the splendid 
work done by the J Vi nee of Wales, which has 
drawn towards him the thoughts and the hearts of 
the whole Empire.” 

The King, in thanking the Association through 
Sir Charles Parsons, the retiring president, for 
this loyal greeting, added :—“ 1 feel greatly 
touched at the kind references to my son, which 
arc the more appreciated coming as these do from 
members of this distinguished society assembled 
in the Principality of Wales. I shall follow your 
deliberations with close interest, and I gratefully 
recognise all that is being done for the advance¬ 
ment of civilisation by the men of science,” 

There is probably no more remarkable example 
of the scientific spirit which animates the British 
Association than that displayed in the allocation 
of its annual grants for research purposes. Each 
section of the Association nominates research com¬ 
mittees, and most of them apply for small grants 
to carry out the work and defray the clerical and 
other incidental expenses involved. A total of 
about iooof. a year is voted by the Committee of 
Recommendations to these committees and ap¬ 
proved by the General Committee, and every 
pound of this comes out of the subscriptions of 
the members. This year the amount voted in 
grants for research was about 1100J., part of 
which will be required for expenses of publication. 
It is hoped some external support will be forth¬ 
coming for this branch of the Association’s work, 
and that Government Departments interested in 
particular subjects will assist in the publica¬ 
tion of some of the reports prepared by research 
committees. 

Among the corresponding members and other 
foreign representatives present at the meeting 
were:—M. Brieux (Directeur de la Station Agro- 
nomique de Rouen, France); M. Bruno (Insp, Gin. 
des Stations Agronomiques, Paris); Prof. C. J. 
Chamberlain (Chicago); Prof. R, Chodat 
(Geneva); Dr. S. I. Franz (George Washington 
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University, representing the American Associa¬ 
tion); Prof. A. Gilson (Louvain, Belgium); Prof. 
FU W. Hefner (Dept, Medical Zoology, Johns 
Hopkins University); Prof. F, Jaeger (Groningen); 
Prof. C. A. Kofoid (University of California); 
Prof. Graham Lusk (Cornell University Medical 
College); Dr. Naser (representing the Inter¬ 
national Students' Union, University of Copen¬ 
hagen); Don G. J. de Osma (Madrid); and 
Yoshimaro Tanaka (Japan). The General Com¬ 
mittee has resolved that national associations for 
the advancement of science shall in future be in¬ 
vited to send representatives to meetings of the 
British Association. 

The new members of the Council are :—Mr. 
Joseph Barcroft, Prof. J. Stanley Gardiner, Sir 
Daniel Hall, Dr. Chalmers Mitchell, and Sir 
W. J. Pope. 

Next year’s meeting at Edinburgh, under the 
presidency of Sir Edward Thorpe, will be from 
Wednesday, September 7, to Wednesday, Sep¬ 
tember 14. In the following year the meeting 
will be held at Hull, an invitation tendered by the 
Lord Mayor and the Town Clerk of that city 
having been unanimously accepted by the General 
Committee. No further meetings were actually 
arranged at Cardiff, but there is a possibility that 
the meeting in T923 will be in another northern 
city, and invitations have been received to meet 
in Canada in 1924. 

Dr. R, V. Stanford, secretary of the Press and 
Publicity Sub-Committee at Cardiff, who acted 
as our local correspondent for the meeting, has 
sent us the following statement, which merits the 
attention of the Council of the Association and of 
local committees organising the annual meet¬ 
ings. We are sure that, in making these com¬ 
ments, Dr. Stanford is as desirous of increasing 
public interest in the work of the Association as 
we are in publishing it. 

41 It is difficult to resist taking this opportunity 
to make one or two observations, though in pro¬ 
posing to offer any criticisms of such a great and 
venerable institution as the British Association 
one has rather the feelings of a curate meditating 
a mild attack on his bishop. There are many 
members of the Association who are of the opinion 
that some changes in its policy are not only 
desirable, but are also rapidly becoming inevitable. 
Now is the time to take stock of the position, for 
the recent meeting at Cardiff was really the first 
normal post-war meeting. The Bournemouth 
meeting could scarcely be called so, because of its 
situation and of the very general curiosity regard¬ 
ing war secrets. It is, therefore, rather dis¬ 
appointing to find the membership no greater. 
Wtiat is more disappointing still is that the prin¬ 
cipal reason for this is the apathy of local people 
of the educated classes to the presence of the 
Association. The plain fact remains that it is the 
exception to find anyone who has even heard of 
the Association,' Is this regrettable state of affairs 
due to something lacking in these individuals 
themselves, or is the blame to be laid at the door 
of the Association? It certainly is not peculiar to 
Cardiff. 
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“ Everyone will agree that the Association serves 
three main purposes, namely, to furnish oppor¬ 
tunity for scientific workers themselves to get in 
touch with men working on allied subjects, to try 
to encourage research, and (what some of us 
think most important of all) to make scientific 
knowledge accessible to the general public. It 
may very well be maintained that the .first two of 
these purposes are being very much better served 
than the third. Some lay organ of the Press 
referred to this Cardiff meeting as a 4 jamboree 
of science.' So it was—for the scientific men. 
But if wc were the scouts, where were the de¬ 
lighted parents, who should be such a feature of 
the entertainment? The point of this analogy 
is that while the scientific men themselves had 
four whole days in twelve sections to meet each 
other and discuss matters in a way of little in¬ 
telligibility to anyone but themselves, the educated 
man in the street could only expect a couple of 
evening discourses to interest him, with a possi¬ 
bility of three more if there was room. The local 
Press reported the meetings astonishingly well, 
but such reports, however widely they may be 
read, do not take the place of a full lecture. 

“The importance of scientific work will never be 
recognised adequately by the general public until 
they are better instructed as to the practical 
results which are to be expected from it, and 
this end can be reached only by the leaders of 
scientific thought and discovery going out of their 
way to show the ordinary man that he has a per¬ 
sonal interest in the matter. It cannot be pre¬ 
tended that this result is properly secured by five 
lectures during the whole meeting. We should 
like to have seen fifty of them, and to have seen 
them delivered, not to the scientific, but to the 
non-scientific, public. What is being suggested 
is not a return to what might be called the lecture 
habit of the Victorian period, often a perfectly 
useless type of scientific conjuring entertainment. 
It is also not necessarily implied that they shall 
be delivered in the largest hall in the district; 
sectional meeting rooms would do in many 
cases. 

“ Some change in this direction has been referred 
to above as desirable, and also as inevitable. 
The inevitability arises from the need which is 
bound to be felt by the Association of increasing 
its membership, and consequently its financial 
resources, rather than the reverse. There are cer¬ 
tainly some points that might be thought of, which 
would result, for example, in a considerable re¬ 
duction of expenditure for the meeting, and that is 
a matter which cannot be neglected in these days 
of high wages and long prices, either by the 
Association or by its hosts from year to year. A 
great saving of time and trouble would be effected 
by the adoption of some method of getting an idea 
before the meeting as to how many people were 
coming. This might be done by adding a sur¬ 
charge to the price of any tickets sold after a 
certain date. The same consideration applies to 
excursions: it is easy to lose considerable sums 
in the way of guarantees for motor transport and 
meals. ” 
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The Internal Constitution of the Stan.* 

By Prof. A. S. Eddington, M.A., M.Sc., F.R.S. 


T AST year at Bournemouth we listened to 
a proposal from the President of the 
Association to bore a hole in the crust of the 
earth and discover the conditions deep do\vn 
below ‘the surface. This proposal may remind 

us that the most secret places of Nature are, perhaps, 
not jo to the nth miles above our heads, but 10 miles 
below our feet. In the last five years the outward 
.march of astronomical discovery has been rapid, and 
the most remote worlds are now scarcely safe from 
its inquisition. By the work of H. Shapley the globu¬ 
lar dusters, which are found to be at distances scarcely 
dreamt of hitherto, have been explored, and our know¬ 
ledge of them is in some respects more complete than 
that of the local aggregation of stars which includes 
the sun. Distance lends not enchantment, but preci¬ 
sion, to the view. Moreover, theoretical researches of 
Einstein and Weyl make it probable that the space 
which remains beyond is not illimitable; not merely 
the material universe, but also space itself, is perhaps 
finite; and the explorer must one day stay his con¬ 
quering march for lack of fresh realms to invade. 
But to-day let us turn our thoughts inwards to that 
other region of mystery—a region cut off by more 
substantial barriers, for, contrary to many anticipa¬ 
tions, even the discovery of the fourth dimension has 
not enabled us to get at the inside of a body. Science 
has material and non-material appliances to bore into 
the interior, and I have chosen to devote this address 
to what may be described as analytical boring devices 
—absit omen l 

The analytical appliance is delicate at present, and, 
I fear, would make little headway against the solid 
crust of the earth. Instead of letting it blunt itself 
against the rocks, let us look round for something 
easier to penetrate. The sun? Well, perhaps. Many 
have struggled to penetrate the mystery of the interior 
of the sun; but the difficulties are great, for its sub¬ 
stance is denser than water. It may not lie quite so 
bad as Biron makes out in 11 Love’s Labour’s Lost": 


The heaven 5 glorious *un 
That will not be deep-search’d with Ksmcy looks : 
Small have continual plodders ever won 
Save ba*e authority from others’ books. 


But it is far better if we can deal with matter in that 
State known as a perfect gas, which charms away 
difficulties as by magic. Where shall it be found? 

A few years ago we should have been puzzled to say 
where, except perhaps in certain nebulae; but now it 
is known that abundant material of this kind awaits 
investigation. Stars in a truly gaseous state exist in 
great numbers, although at first sight they are scarcely 
to be discriminated from dense stars like our sun. Not 
only so, but the gaseous stars are the most powerful 
light-givers, so that they force themselves on our 
attention. Many of the familiar stars are of this kind 
—Aldebaran, Canopus, Arcturus, An tares; and it 
would be safe to say that three-quarters of the naked- 
eye stars are in this diffuse state. This remarkable 
condition has been made known through the researches 
of H. N. Russell (Nature, vol. xciii., po. 227, 252, 281) 
and E. Hcrtzsprung; the wav in which their conclu¬ 
sions, which ran counter to the prevailing thought of 
the time, have been^ substantiated on all sides by over¬ 
whelming evidence is the outstanding feature of recent 
progress in stellar astronomy. 

The diffuse gaseous stars are called giants, and 
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the dense stars dwarfs. During the life of a star 
there is presumably, a gradual Increase of density 
through contraction, so that these terms distinguish 
the earlier and later stages of stellar history. It 
appears that a star begins its effective life as a giant 
of comparatively low temperature—a red or ,M-type 
star. As this diffuse mass of gas contracts its tem¬ 
perature must rise, a conclusion long ago pointed out 
by Homer Lane. The rise continues until the star 
becomes too dense, and ceases to behave as a perfect 
gas. A maximum temperature is attained, depending 
on the mass, after which the star, which has now 
become a dwarf, cools and further contracts. Thus 
each temperature-level is passed through twice, once 
in an ascending and once in a descending stage—once 
as a giant, once as a dwarf. Temperature plays so 
predominant a part in the usual spectral classification 
that the ascending and descending stars were not ori¬ 
ginally discriminated, and the customary classification 
led to some perplexities. The separation of the two 
series wps discovered through their great difference in 
luminosity, particularly striking in the case of the red 
and yellow stars, where the two stages fall widely 
apart in the star’s history. The bloated giant has a 
far larger surface than the compact dwarf, and gives 
correspondingly greater light. The distinction was 
also revealed by direct determinations of stellar densi- 
ties, which are possible in the case of eclipsing vari¬ 
ables like Algol. Finally, Adams and Kohlschutter 
have set the seal on this discussion by showing that 
there are actual spectral differences between the ascend¬ 
ing and descending stars at the same temperature- 
level, which are conspicuous enough when thev are 
looked for. 

Perhaps we should not too hastily assume that the 
direction of evolution is necessarily in the order of 
increasing density, in view of our ignorance of the 
origin of a star’s heat, to which 1 must allude later. 
But, at any rate, it is a great advance to have disen¬ 
tangled what is the true order of continuous increase of 
density, which was hidden by superficial resemblances. 

The giant stars, representing the first half of a 
star’s life, are taken as material for our first boring 
experiment. Probably, measured in time, this stage 
corresponds to much less than half the life, for here 
it is the ascent which is easy and the wav down is 
long and slow. Let us try to picture the’conditions 
inside a giant star. We need not dwell on the vast 
dimensions—a mass like that of the sun, but swollen 
to much greater volume on account of the low density, 
often below that of our own atmosphere. It is the 
star as a storehouse of heat which especially engages 
our attention. In the hot bodies familiar to us the 
heat consists in the energy of motion of the ultimate 
particles, flying at great speeds hither and thither. So, 
too, in the stars a great store of heat exists m this 
form; but a new feature arises. A large proportion, 
sometimes more than half the total heat, consists of 
imprisoned radiant energy—aether-waves travelling in 
all directions trying to break through the material 
which encages them. The star is like a sieve, which 
can retain them onlv temporarily; they arc turned 
aside, scattered, absorbed for a moment, and flung out 
again in a new direction. An element of energy may 
thread the maze for hundreds of years before it attaint 
the freedom of outer space. Nevertheless, the sieve 
leaks and a steady stream permeates outwards, supply¬ 
ing the light and heat which the star radiates all round. 
That some ethereal heat as well as material heat 
exists in any hot bodv would naturally be admitted; 
but the point op which we have here to lay stem \% 
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that‘in the stars, particularly in the giant stars, the 
sethereal portion rises to an importance which quite 
transcends our ordinary experience, so that we are con¬ 
fronted with a new type of problem. In a red-hot mass 
of iron the sethereal energy constitutes less than a bil- 
lionth part of the whole; but in the tussle between 
matter and aether the aether gains a Larger and larger 
proportion of the energy as the temperature rises. 
This change in proportion is rapid, the aethereal energy 
increasing rigorously as the fourth power of the tem¬ 
perature, ana the material energy roughly as the first 
power. But even at the temperature of some millions 
of degrees attained inside the stars there would still 
remain a great disproportion; and it is the low density 
of material, and accordingly the reduced material energy 
per unit volume in the giant stars, which wipes out the 
last few powers of 10. In all the giant stars known 
to us, widely as they differ from one another, the 
conditions are just reached at which these two varieties 
of heat-energy have attained a rough equality; at any 
rate, one cannot be neglected compared with the other 
Theoretically there could be conditions in which the 
disproportion was reversed and the aethereal far out¬ 
weighed the material energy; but we do not find them 
in the stars. It is as though the stars had been 
measured out—that their sizes had been determined— 
with a view to this balance of power; and one cannot 
refrain from attributing to this condition a deep signi¬ 
ficance in the evolution of the cosmos into separate 
stars. 

To recapitulate. We are acquainted with heat in 
two forms—the energy of motion of material atoms 
and the energy of aether waves. In familiar hot bodies 
the second form exists only in insignificant quantities. 
In the giant stars the two forms are present in more 
or less equal proportions. That is the new feature of 
the problem. 

On account of this new aspect of the problem the 
first attempts to penetrate the interior of a star are 
now seen to need correction. In saying this we do not 
depreciate the great importance of the early researches 
of Lane, Ritter, Emden, and others, which not only 
pointed the way for us to follow, but also achieved con¬ 
clusions of permanent value. One of the first questions 
they had to consider was by what means the heat 
racfiated into space was brought up to the surface from 
the low level where it was stored. They imagined a 
bodily transfer of the hot material to the surface by 
currents of convection, as in our own atmosphere. 
But actually the problem is, not how the heat can be 
brought to the surface, but how the heat in the interior 
can be held back sufficiently—how it can be barred in 
and the leakage reduced to the comparatively small 
radiation emitted by the stars. Smaller bodies have to 
manufacture the radiant heat which they emit, living 
from hand to mouth; the giant stars merely leak 
radiant heat from their store. I have put that much 
too crudely; but perhaps it suggests the general idea. 

The recognition of «thereal energy necessitates a 
twofold modification in the calculations. In the first 
place, it abolishes the supposed convection currents; 
and the tvpe of equilibrium is that known as radiative 
instead of convective. This change was first suggested 
bv R. A. Sampson so long ago as 1894. The detailed 
theory of radiative equilibrium is particularly asso- 
ciafed with K. Schwarzschild, who applied it to the 
sun's atmosphere, Ft is perhaps still uncertain whether 
it holds strictly for the atmospheric layers, but the 
arguments for its validity in the interior of a star are 
far more cogent. Secondly, the outflowing stream of 
ethereal energy is powerful enough to exert a direct 
mechanical effect on the equilibrium of a star. It is 
as though a strong wind were rushing outwards. In 
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fact, we may fairly say that the stream of radiant 
energy is a wind; for though aether waves are not 
usually classed as material, they have the chief mech¬ 
anical properties of matter, viz. mass and momentum. 
This wind distends the star and relieves the pressure 
on the inner parts. The pressure on the gas in the 
interior is not the full weight of the superincumbent 
columns, because that weight is partially borne by the 
force of the escaping aether waves beating their way 
out. This force of radiation-pressure, as it is called, 
makes an important difference in the formulation of 
the conditions for equilibrium of a star. 

Having revised the theoretical investigations in 
accordance with these considerations (Astrophystcal 
Journal, vol, xlviii., p„ 205), we are in a position to 
deduce some definite numerical results. On the obser¬ 
vational side we have fairly satisfactory knowledge of 
the masses and densities of the stars and of the total 
radiation emitted by them; this knowledge is partly 
individual and partly statistical. The theoretical 
analysis connects these observational data on the one 
hand with the physical properties of the material inside 
the star on the other. We can thus find certain 
information as to the inner material, as though we had 
actually bored a hole. So far as can be judged, there 
are only two physical properties of the material which 
can ebneern us—always provided that it is sufficiently 
rarefied to behave as a perfect gas—viz. the average 
molecular weight and the transparency or permeability 
to radiant energy. In connecting these two unknowns 
with the quantities given directly by astronomical ob¬ 
servation we depend entirely on the well-tried prin¬ 
ciples of conservation of momentum and the second 
law of thermodynamics. If any element of speculation 
remains in this method of investigation, I think it is 
no more than is inseparable from eveiy kind of theo¬ 
retical advance. 

We have, then, on one side the mass, density, 
and output of heat, quantities as to which we have 
observational knowledge; on the other side, molecular 
weight and transparency, quantities which we want to 
discover. 

To find the transparency of stellar material to the 
radiation traversing it is of particular interest, because 
it links on this astronomical inquiry to physical inves¬ 
tigations now being carried on in the laboratory, and 
to some extent it extends those investigations to condi¬ 
tions unattainable on the earth. At high temperatures 
the aether waves are mainly of very short wave-length, 
and in the stars we are dealing mainly with radiation 
of wave-length 3 to 30 Angstrom units, which might 
be described as very soft X-rays. It is interesting, 
therefore, to compare the results with the absorption 
of the harder X-rays dealt with by physicists. To 
obtain an exact measure of this absorption in the stars 
we have to assume a value of the molecular weight; 
but fortunately the extreme range possible for the 
molecular weight gives fairly narrow limits for the 
absorption. The average weight of the ultimate inde¬ 
pendent particles in a star is probably rather low, 
because in the conditions prevailing there the atoms 
would be strongly ionised; that is to say, many of the 
outer electrons of the system of the atom would be 
broken off; and as each of these free electrons counts 
as an independent molecule for present purposes, 
this brings down the average weight. In the extreme 
case (probably not reached in a star) when the whole 
of the electrons outside the nucleus are detached the 
average weight comes down to about 2, whatever the 
material, because the number of electrons is about half 
the atomic weight for all the elements (except hydro¬ 
gen). We may, then, safely take 2 as the extreme 
lower limit. For an upper limit we might perhaps take 
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aoo; but to avoid controversy we shall be generous 
and merely assume that the molecular weight is not 
greater than—infinity. Here is the result:— 

For molecular weight 2, mass-coefficient of absorp¬ 
tion*® io C.G.Sy units. 

For molecular weight 00, mass-coefficient of ab¬ 
sorption^ 130 C.G.S. units. 

The true value, then, must be between xo and 130. 
Partly from thermodynamical considerations, and 
partly from further comparisons of astronomical 
observation with theory, the most likely value seems 
to be about 35 C.G.S. units, corresponding to mole¬ 
cular weight 3 5, 

Now this is of the same order of magnitude as the 
absorption of X>rays measured in the laboratory, 1 
think the result is in itself of some interest, that in 
such widely different investigations we should ap¬ 
proach the same kind of value of the opacity of matter 
to radiation. The penetrating power of the radiation 
in the star is much like that of A.- rays; more than half 
is absorbed in a path of 20 cm. at atmospheric den¬ 
sity. Incidentally, this very high opacity explains why 
a star is so nearly heat-tight, and can store vast 
supplies of heat with comparatively little leakage. 

So far this agrees with what might have been anti¬ 
cipated ; but there is another conclusion which physi¬ 
cists would probably not have foreseen. The giant 
series comprises stars differing widely in their densities 
and temperatures, those at one end of the series being 
on the average about ten times hotter throughout than 
those at the other end. By the present investigation 
we can compare directly the opacity of the hottest 
Stars with that of the coolest. The rather surpris¬ 
ing result emerges that the opacity is the same for all; 
at any rate, there is no difference large enough for us 
to detect. There seems no room for doubt that at 
these high temperatures the absorption-coefficient is 
approaching a limiting value, so that over a wide 
range it remains practically constant. With regard to 
this constancy, it is to be noted that the temperature 
is concerned twice over : it determines the character 
and wave-length of the radiation to be absorbed, as 
well as the physical condition of the material which is 
absorbing. From the experimental knowledge of X-rays 
we should have expected the absorption to vary very 
rapidly with the wave-length, and therefore with the 
temperature. It is surprising, therefore, to find a 
nearly constant value 

The result becomes a little less mysterious when we 
consider more closely the nature of absorption. Ab¬ 
sorption is not a continuous process, and after an atom 
has absorbed its quantum it is put out of action for a 
time until it can recover its original state. We know 
very little of what determines the rate of recovery of 
the atom, but it seems clear that there is a limit to 
the amount of absorption that can be performed by 
an atom in a given time. When that limit is reached 
no increase in the intensity of the incident radiation 
will lead to any more absorption. There is, in fact, a 
saturation effect. In the laboratory experiments the 
radiation used is extremely .weak; the atom is practi¬ 
cally never caught unprepared, and the absorption is 
proportional to the incident radiation. But in tne stars 
the radiation is very intense and the saturation effect 
comes in. 

Even granting that the problem of absorption in the 
stars involves this saturation effect, which does rot 
affect laboratory experiments, it is not very easy to 
understand theoretically how the various conditions 
combine to give a constant absorption-coefficient inde¬ 
pendent of temperature and wave-length. But the 
astronomical results seem conclusive. Perhaps the 
most hopeful suggestion is one made to me a few 
years ago by C. G. Barkla. He suggested that the 
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opacity of the stars may depend mainly on scattering 
rather than on true atomic absorption. In that case 
the constancy has a simple explanation, for it is 
known that the coefficient of scattering (unlike true 
absorption) approaches a definite constant value for 
radiation of short wave-length. The value, moreover,, 
is independent of the material. Further, scattering is 
a continuous process, and there is no likelihood of any 
saturation effect; thus for very intense streams of 
radiation its value is maintained, whilst the true ab¬ 
sorption may sink to comparative insignificance. The 
difficulty in this suggestion is a numerical discrepancy 
between the known theoretical scattering and the 
values already given as deduced from the stars. The 
theoretical coefficient is only oa compared with the 
observed value 10 to 130. Barkla further pointed out 
that the waves here concerned are not short enough to 
give the ideal coefficient; they would be scattered more 
powerfully, because under their influence the electrons 
in any atom would all vibrate in the same phase 
instead of in haphazard phases. This might help to 
bridge the gap, but not sufficiently. It must be re¬ 
membered that many of the electrons have broken 
loose from the atom and do not contribute to the 
increase. 1 Making all allowances for uncertainties in 
the data, it seems clear that the astronomical opacity 
is definitely higher than the theoretical scattering. 
Very recently, however, a new possibility has opened 
up which may possibly effect a reconciliation. Later 
in the address 1 shall refer to it again. 

Astronomers must watch with deep interest the 
investigations of these short waves, which are being 
pursued in the laboratory, as well as the study of the 
conditions of ionisation by both experimental and 
theoretical physics, and I am glad of this opportunity 
of bringing before those who deal with these problems 
the astronomical bearing of their work. 

I can allude only very briefly to the purely astro¬ 
nomical results which follow from this investigation 
(Monthly Notices, vol. Ixxvii., pp, 16, 596; vol. Jxxix.,. 
p. 2); it is here that the best opportunity occurs for 
checking the theory by comparison with observation,, 
and for finding out in what respects it may be defi¬ 
cient. Unfortunately, the observational data are 
generally not very precise, and the test is not so strin¬ 
gent as we could wish. It turns out that (the opacity 
being constant) the total radiation of a giant star 
should be a function of its mass only, independent of 
its temperature or state of diffuseness. The total 
radiation (which is measured roughly by the lumin¬ 
osity) of any one star thus remains constant during 
the whole giant stage of its history. This agrees with 
the fundamental feature, pointed out by Russell in 
introducing the giant and dwarf hypothesis, that giant 
stars of every spectral type have nearly the same 
luminosity. From the ranc^ of luminosity of these 
stars it is now possible to find their range of mass. 
The masses are remarkably alike—a fact already sug¬ 
gested by work on double stars. Limits of mass in the 
ratio 3 :1 would cover the great majority of the giant 
stars. Somewhat tentatively we are able to extehd 
the investigation to dwarf stars, taking account of the 
deviations of dense gas from the ideal laws and using 
our own sun to supply a determination of the unknown 
constant involved. We can calculate thq maximum 
temperature reached bv different masses; for example, 
a star must have at least | the mass of the sun hr 
order to reach the lowest spectra! type, M; and In 
order to reach the hottest type, B, it must be at least 
2J times as massive as the sun. Happily for the 
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theory, no star has yet been found with a mass less 
than J ot the sun's; and it is a well-known fact, dis¬ 
covered from the study of spectroscopic binaries, 
that the masses of the B stars are large compared 
with those of other types. Again, it is possible to 
calculate the difference of brightness of the giant and 
dwarf stars of type M, i.e, at the beginning and end 
of their career; the result agrees closely with the 
observed difference. In the case of a class of variable 
stars in which the light changes seem to depend on a 
mechanical pulsation of the star, the knowledge we 
have obtained of the internal conditions enables us to 
predict the period of pulsation within narrow limits. 
For example, for 6 Cephei, the best-known star of this 
kind, the theoretical period is between four and ten 
days, and the actual period is 5J days. Corresponding 
agreement is found in all the other cases tested. 

Our observational knowledge of the things here 
discussed is chiefly of a rather vague kind, and wc can 
scarcely claim more than a general agreement of 
theory and observation. What we have been able to 
do in the way of tests is to offer the theory a con¬ 
siderable number of opportunities to “make a fool of 
itself,” and so far it has not fallen into our traps. 
When the theory tells us that a star having the mass 
of the sun will at one stage in its career reach a maxi¬ 
mum effective temperature of 9000° (the sun’s effective 
temperature being 6ooo°) we cannot do much in the 
way of checking it; but an erroneous theory might 
well have said that the maximum temperature was 
20,000° (hotter than any known star), in which case we 
should have detected its error. If we cannot feel con¬ 
fident that the answers of the theory are true, it must 
be admitted that it has shown some discretion in lying 
without being found out. 

It would not be surprising if individual stars occa¬ 
sionally depart considerably from the calculated 
results, because at present no serious attempt has been 
made to take into account rotation, which may modify 
the conditions when sufficiently rapid. That appears 
to be the next step needed for a more exact study of 
the question. 

Probably the greatest need of stellar astronomy at 
the present day, in order to make sure that our theo¬ 
retical deductions are starting on the right lines, is 
some means of measuring the apparent angular dia¬ 
meters of stars. At present wc can calculate them 
approximately from theory, but there is no observa¬ 
tional check. We believe we know with fair accuracy 
the apparent surface brightness corresponding to each 
spectral type; then all that is necessary is to divide the 
total apparent brightness by this surface brightness, 
and the result is the angular area subtended by the 
star. The unknown distance is not involved, because 
surface brightness is independent of distance. Thus 
the estimation of the angular diameter of any star 
seems to be a very simple matter. For instance, the 
star with the greatest apparent diameter is almost 
certainly Betelgeuse, diameter 0-051". Next to it 
comes Antares, 0*043". Other examples are Aldebaran 
0-022',, Arcturus 0*020", Pollux 0 013". Sirius comes 
rather low down with diameter 0 007", The following 
table may be of interest as showing the angular dia¬ 
meters expected for stars of various types and visual 
magnitudes;— 


Probable Angular Diameters of Stars . 


Vis. Mag. A 

y 

G 

K 

M 

m 

U 

u 

u 


o«o 00034 

000J4 

0*0098 

0*02X9 

0*0859 

a*o 0*0014 

0*0022 

0*0030 

0*0087 

0*0343 

d*o 0*0005 

0*0009 

0*0016 

0 0035 

0*0X36 


. However confidently we may believe in these values, 
it would be an immense advantage to have this first 
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step in our deductions placed beyond doubt. If the 
direct measurement of these diameters could be made 
with any accuracy it would make a wonderfully rapid 
advance in our knowledge. The prospects of accom¬ 
plishing some part of this task are now quite hopeful. 
We have learnt with great interest this year that work 
is being carried out by interferometer methods with 
the 100-in. reflector at Mount Wilson, and the results 
are most promising. At present the method has been 
applied only to measuring the separation of close 
double stars, but there seems to be no doubt that ah 
angular diameter of 005" is well within reach. Al¬ 
though the great mirror is used for convenience, the 
interferometer method does not in principle require 
great apertures, but rather two small apertures widely 
separated, as in a range-finder. Prof. Hale has stated, 
moreover, that successful results were obtained on 
nights of poor seeing. Perhaps it would be unsafe to 
assume that “poor seeing” at Mount Wilson means 
quite the same thing as it does for us, and 1 anticipate 
that atmospheric disturbance will ultimately set the 
limit to what can be accomplished. But even if w^ 
have to send special expeditions to the top of one of 
the highest mountains in the world, the attack on this 
far-reaching problem must not be allowed to languish. 

I spoke earlier of the radiation-pressure exerted by 
the outflowing heat, which has an important effect 
on the equilibrium of a star. It is quite easy to calcu¬ 
late what proportion of the weight of the material is 
supported in this way; it depends on neither the den¬ 
sity nor the opacity, but solely on the star’s total mass 
and on the molecular weight. No astronomical data 
are needed; the calculation involves only fundamental 
physical constants found by laboratory researches. 
Here are the figures, first for average molecular weight 

30 

For mass £xsun, fraction of weight supported by 
radiation-pressure « 0*044. 

For mass 5 x sun, fraction of weight supported by 
radiation-pressure -0-457. 

For molecular weight 5-0 the corresponding fractions 
are 0*182 and 0 645. 

The molecular weight can scarcely go beyond this 
range, 3 and for the conclusions I am about to draw it 
does not much matter which limit we take. Probably 
per cent, of the giant stars have masses between 
and 5 times the sun’s, and we see that this is just 
the range in which radiation-pressure rises from unim¬ 
portance to importance. It seems cle*r that a globe 
of gas of larger mass, in which radiation-pressure and 
gravitation are nearly balancing, would be likely to 
be unstable. The condition may not be strictly un¬ 
stable in itself, but a small rotation or perturbation 
would make it so. It may therefore be conjectured 
that, if nebulous material began to concentrate into 
a mass much greater than five times the sun’s, it 
would probably break up, and continue to redivide 
until more stable masses resulted. Above the upper 
limit the chances of survival are small; when the lower 
limit is approached the danger has practically disap¬ 
peared, and there is little likelihood of any further 
breaking-up. Thus the final masses are left distri¬ 
buted almost entirely between the limits given. To put 
the matter slightly'differently, we are able to predict 
from general principles that the material of the stellar 
universe will aggregate primarily into masses chiefly 
lying between io M and io M grams; and this is just the 

* As an illustration of thee* limits, iron ha* 26 outer electrons; if to 
break *w*v the average molecular Weight ft 5 ; If 18 break away the mole, 
cular weight it 3, Egwrt (/’Ay*. Ziitt., 1919, p. 570) hut suggested by 
thermodynamical reasoning that in moat <a*e» the two outer rings {16 
electrons) would break away In the stars. The eomoartaon of theory and 
observation fbr the dwarf stars also points to a molecular weight a little 
greater than > 
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magnitude of the masses of the stars according to 
astronomical observation/ 

This study of the radiation and internal conditions 
of a star brings forward very pressingly a problem 
often debated in this Section : What is the source of 
the heat which the sun and stars are continually 
squandering ? The answer given is almost unanimous 
—that it is obtained from, the gravitational energy con¬ 
verted as the star steadily contracts. But almost as 
unanimously this answer is ignored in its practical 
consequences. Lord Kelvin showed that this hypo¬ 
thesis, due to Helmholtz, necessarily dates the birth 
of the sun about 20,000,000 years ago; and he made 
strenuous efforts to induce geologists and biologists to 
accommodate their demands to this time-scale. 1 do 
not think they proved altogether tractable. But it is 
among his own colleagues, physicists and astronomers, 
that the most outrageous violations of this limit have 
prevailed. I need only refer to Sir George Darwin’s 
theory of the earth-moon system, to the present Lord 
Rayleigh's determination of the age of terrestrial rocks 
from occluded helium, and to all modern discussions 
of the statistical equilibrium of the stellar system. No 
one seems to have any hesitation, if it suits him, in 
carrying back the history of the earth long before the 
Supposed date of formation of the solar system; and, 
in some cases at least, this appears to be justified by 
experimental evidence which it is difficult to dispute. 
Lord Kelvin’s date of the creation of the sun is treated 
with no more respect than Archbishop Ussher’s. 

The serious consequences of this contraction hypo¬ 
thesis are particularly prominent in the case of giant 
stars, for the giants are prodigal with their heat and 
radiate at least a hundred times as fast as the sun. 
The supply of energy which suffices to maintain the 
sun for 10,000,000 years would be squandered by a 
giant star in less than 100,000 years. The whole evo¬ 
lution in the giant stage would have to be very rapid. 
In 18,000 years at the most a typical star must pass 
from the initial M stage to type G, In 80,000 years 
it ha& reached type A v near the top of the scale, and 
is about to start on the downward path. Even these 
figures are probably very much over-estimated.* Most 
of the naked-eye stars are still in the giant stage. 
Dare y we believe that they were all formed within the 
last 80,000 years? The telescope reveals to us objects 
remote not only in distance, but also in time. We 
can turn it on a globular cluster and behold what was 
passing 20,000, 50,000, even 200,000 years ago un¬ 
fortunately not all in the same duster, but in different 
clusters representing different epochs of the past. As 
Shapley has pointed out, the verdict appears to te 
"no change,” This is perhaps not conclusive, because 
it does not follow that individual stars have suffered no 
change in the interval; but it is difficult to resist the 
impression that the evolution of the stellar universe 
proceeds at a slow, majestic pace, with respect to 
which these periods of time are insignificant. 

There is another line of astronomical evidence which 
appears to show more definitely that the evolution of 
the stars proceeds far more slowly than the contraction 
hypothesis allows; and perhaps it may ultimately 
enable us to measure the true rate of progress. There 
are certain stars, known as Cepheid variables, which 
undergo a regular fluctuation of light of n characteristic 

B Ry udmittine plausible lUHumptujns closer limits could b« drawn. 
Taking rhe molecular weight as 3 5 . and assuming that the most critical 
condition is when J of srravitation i<t counterbalanced (by analogy with the 
case of rotating spheroids, in whtrh centrifugal force opposes gravitation 
and creates instability), we find thnt the critical mass is just twice that or 
the sun, and stellar masses may be expected to cluster closely round this 
va*ue. 

* Miave ttkan the ratio of specific heats at the extreme possible value, ft ; 
that is to any, no allowance has been made for the energy needed for ionisa¬ 
tion and internal vil.rations of the atoms, which makes a further cal! on the 
scanty supply available. 
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kind, generally with a period of a few day*; This 
change is not due to eclipse. Moreover* the colour 
quality of the light changes between maximum and 
minimum, evidently pointing to a periodic change k 
the physical condition of the star. Although these 
objects were formerly thought to be double stars, it 
now seems dear that this was a misinterpretation of 
the spectroscopic evidence. There is, in fact, no room 
for the hypothetical companion star; the orbit is so 
small that we should have to place it inside the pfin- 
cipal star. Everything points to the period of the light 
pulsation being something intrinsic in the star; and 
the hypothesis advocated by Shapley, that it represents 
a mechanical pulsation of the star, seems to ^ be the 
most plausible. I have already mentioned that the 
observed period does, in fact, agree with the calculated 
period of mechanical pulsation, so that the pulsation 
explanation survives one fairly stringent test. But 
whatever the cause of the variability, whether pulsa¬ 
tion or rotation, provided only that it is intrinsic In the 
star, and not forced from outside, the density must be 
the leading factor in determining the period. If the 
star is contracting so that its density changes appre¬ 
ciably, the period cannot remain constant. Now, on 
the contraction hypothesis the change of density must 
amount to at least i per cent, in forty years. (I give 
the figures for h Cephei, the best-known variable of 
this class.) The corresponding change of period should 
be very easily detectable. For 8 Cephei the period 
ought to decrease 40 seconds annually. 

Now 8 Cephei has been under careful observation 
since 1785, and it is known that the change of period, 
if any, must be very small. S. Chanaler found a 
decrease of period of A second per annum, and in a 
recent investigation E. Hertzsprung has found a 
decrease of ^ second per annum. The evidence that 
there is any decrease at ail rests almost entirely on 
the earliest observations made before 1800, so that" it is 
not very certain; but in any case the evolution is pro¬ 
ceeding at not more than of the rate required by 
the contraction hypothesis. There must at this stage 
of the evolution of the star be some other source of 
energy which prolongs the life of the star 400-fold. 
The time-scale so enlarged would suffice for practically 
all reasonable demands. 

I hope the dilemma is plain. Either we must admit 
that whilst the density changes 1 per cent, a certain 
period intrinsic in the star can change no more than 
sfo of 1 per cent,, or we must give up the contraction 
hypothesis. 

If the contraction theory were proposed to-day as a 
novel hypothesis I do not think it would stand the 
smallest chance of acceptance. From all sides-r-bio- 
Iogy, geology, physics, astronomy—-it would be 
objected that the suggested source of energy was hope¬ 
lessly inadequate to provide the heat spent during the 
necessary time of evolution; and, so far as it is pos¬ 
sible to interpret observational evidence confidently, the 
theory would be held to be negatived definitely. Only 
the inertia of tradition keeps the contraction hypothesis, 
alive—or, rather, not alive, but an unburied corpse. 
But if we decide to Inter the corpse, let us frankly 
recognise the position in which we are left* A star is 
drawing on some vast reservoir of energy by means 
unknown to us. This reservoir can scarcely be other 
than the sub-atomjc energy which, it Is known, exists 
abundantly in all matter ;’ we sometimes dream tbpX 
man will one day learn how to release it and use it 
for his service. The store is well-nigh inexhaustible, 
if only it could be tapped. There is sufficient in the 
sun to maintain its output of heat for 15 billion years. 

Certain physical investigations in the past year, 
which I hope we may hear about at this meeting, 
make it probable to my mind that some portion bf this 
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subatomic energy is actually being set free in the 
stars* F. W. Aston's experiments seem to leave no 
room for doubt that ail the elements are constituted 
out of hydrogen atoms bound together with negative 
electrons* The nucleus of the helium atom, for 
example, consists of four hydrogen atoms bound with 
two electrons* But Aston has further shown con¬ 
clusively that the mass of the helium atom is less 
than the sum of the masses of the four hydrogen 
atoms which enter into it; and in this, at any rate, 
the chemists agree with him. There is a loss of mass 
in the synthesis amounting to about 1 part in uo, 
the atomic weight of hydrogen being 1008 and that of 
helium just 4. 1 will not dwell on his beautiful proof 

of this, as you will, no doubt, be able to hear it from 
himself. Now mass cannot be annihilated, and the 
deficit can only represent the mass of the electrical 
energy set free in the transmutation. We can there¬ 
fore at once calculate the quantity of energy liberated 
when helium is made out of hydrogen. If 5 per cent, 
of a star's mass consists initially of hydrogen atoms, 
which are gradually being combined to form more 
complex elements, the total heat liberated will more 
than suffioe for our demands, and we need look no 
further for the source of a star’s energy. 

But is it possible to admit that such a transmuta¬ 
tion is occurring? It is difficult to assert, but perhaps 
more difficult to deny, that this is going on. Sir 
Ernest Rutherford has recently been breaking down 
the atoms of oxygen and nitrogen, driving out an 
isotope of helium from them; and what is possible in 
the Cavendish Laboratory may not be too difficult in 
the sun. I think that the suspicion has been gener¬ 
ally entertained that the stars are the crucibles in 
which the lighter atoms which abound in the nebulae 
are compounded into more complex eierrfents. In the 
star s matter has its preliminary brewing to prepare 
the greater variety of elements which are needed for a 
world of life* The radio-active elements must have 
been formed at no very distant date; and their syn¬ 
thesis, unlike the generation of helium from hydrogen, 
is endothermic. If combinations requiring the 
addition of energy can occur in the stars, com¬ 
binations which liberate energy ought not to be 
impossible. 

We need not bind ourselves to the formation of 
helium from hydrogen as the sole reaction which sup¬ 
plies the energy, although it would seem that the 
further stages in building up the elements Involve 
much less liberation, and sometimes even absorption, 
of energy. It is a question of accurate measurement 
of the deviations of atomic weights from integers, and 
up to the present hydrogen is the only element for 
which Dr, Aston has been able to detect the deviation. 
No doubt we shall learn more about the possibilities in 
due time, The position may be summarised in these 
terms : the atoms of all elements are built of hydrogen 
atoms bound together, and presumably have at one 
time been formed from hydrogen; the interior cf a 
star seems as likely a plaoe as any for the evolution 
to have occurred; whenever it did occur a great 
amount of energy must have been set free; in a star 
a vast quantity of energy is being set free which is 
hitherto unaccounted for. You may draw a conclu¬ 
sion if you like. 

If, indeed, the sub-atomic energy in the stars is 
being freely used to maintain their great furnaces, it 
seems to bring a little nearer to fulfilment our dream 
of controlling this latent power for the well-being of 
the human rape—or for its suicide. 

So far as the immediate needs of astronomy are 
; onoeriied, it Is not of any great consequence whether 
>n this Suggestion we have actually laid a finger on the 
true source of the heat * It is sufficient if the dis- 

NO. 2653, VOL. 106 ] 


cussion opens our eyes to the wider possibilities. We 
can get rid of the obsession that there is no other con¬ 
ceivable supply besides contraction, but we need not 
again cramp ourselves by adopting prematurely what 
is perhaps a still wilder guess. Rather we should 
admit that the source is not certainly known, and seek 
for any possible astronomical evidence which may help 
to dehne its necessary character. One piece of evi¬ 
dence of this kind may be worth mentioning. It seema 
dear that it must be the high temperature inside the 
stars which determines the liberation of energy, as 
H. N. Russell has pointed out (Pubns. Ast. Soc. Pacific 1 , 
August, 1919). It so, the supply may come mainly 
from the hottest region at the centre. I have already 
stated that the general uniformity of the opacity of 
the stars is much more easily intelligible if it depends 
on scattering rather than on true absorption; but it 
did not seem possible to reconcile the deduced stellar 
opacity with the theoretical scattering coefficient. 
Within reasonable limits it makes no great difference 
in our calculations at what parts of the star the heat 
energy is supplied, and it was assumed that it comes 
more or less evenly from all parts, as would be the 
case on the contraction theory. The possibility was 
scarcely contemplated that the energy is supplied 
entirely in a restricted region round the centre. Now, 
the more concentrated the supply, the lower is the 
opadty requisite to account for the observed radiation. 

1 have not made any detailed calculations, but it 
seems possible that for a sufficiently concentrated 
source the deduced and the theoretical coefficients 
could be made to agree, and there does not seein to 
be any other way of accomplishing this. Conversely, 
we might perhaps argue that the present discrepancy 
of the coefficients shows that the energy supply is not 
spread out in the way required by the contraction 
hypothesis, but belongs to some new source available 
only at the hottest, central part of the star. 

1 should not be surprised if it is whispered that this 
address has at times verged on being a little bit 
speculative; perhaps some outspoken friend may 
bluntly say that it has been highly speculative from 
beginning to end. I wonder what is the touchstone 
by which we may test the legitimate development of 
scientific theoiy and reject the idly speculative. We all 
know of theories which the scientific mind instinctively 
rejects as fruitless guesses; but it is difficult to specify 
their exact defect or to supply a rule which will show 
us when we ourselves do err. It is often supposed 
that to speculate and to make hypotheses are the same 
thing; but more often they are opposed. It is when 
we let our thoughts stray outside venerable, but 
sometimes insecure, hypotheses that we are said to 
speculate. Hypothesis limits speculation. Moreover, 
distrust of speculation often serves as a cover for 
loose thinking; wild ideas take anchorage in our 
minds and influence our outlook; whilst it is consi¬ 
dered too speculative to subject them to the scientific 
scrutiny which would exorcise them. 

If we are not content with the dull accumulation of 
experimental facts, if we make any deductions or 
generalisations, if we seek for any theory to guide us, 
some degree of speculation cannot be avoided. Some 
will prefer to take the interpretation which seems to 
be indicated most immediately and at once adopt that 
as an hypothesis; others will rather seek to explore 
and classify the widest possibilities which are not 
definitely inconsistent with the facts* Either choice 
has it dangers; the first may be too narrow a view 
and lead progress into a cul-de-sac; the second may 
be bo broad that It Is useless as a guide, and diverges 
indefinitely from experimental knowledge. When this 
last case happens, It must be concluded that the 
knowledge is npt yet ripe for theoretical treatment and 
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that speculation is premature. The time when specu¬ 
lative theory and observational research may profitably 
go hand in hand is when the possibilities, or at any 
rate the probabilities, can be narrowed down by 
experiment, and the theory can indicate the tests by 
which the remaining wrong paths may be blocked up 
one by one. 

The mathematical physicist is in a position of pecu¬ 
liar difficulty. He may work out the behaviour of an j 
ideal model of material with specifically defined pro¬ 
perties, obeying mathematically exact laws, and so 
far his work is unimpeachable. It is no more specu¬ 
lative than the binomial theorem. But when he 
claims a serious interest for his toy, when he suggests 
that his model is like something going on in Nature, 
he inevitably begins to speculate. Is the actual bedy i 
really like the ideal model? May not other unknown | 
conditions intervene? He cannot be sure, but he j 

cannot suppress the comparison; for it is by looking | 
continually to Nature that he is guided in his choice 
of a subject. A common fault, to which he 1 mst 
often plead guilty, is to use for the comparison data 
over which the mote experienced observer shakes his 
head; they are too insecure to build extensively upon. 
Yet even in this, theory may help observation by 
showing the kind of data which it is especially 
important to improve. 

I think that the more idle kinds of speculation will j 
be avoided if the investigation is conducted from the 
right point of view. When the properties of an ideal 
model have been worked out by rigorous mathematics, 
all the underlying assumptions being clearly under- \ 
Stood, then it becomes possible to say that such-and- 
such properties and laws lead precisely to such-and- 
such effects. If any other disregarded factors are 
present, they should now betray themselves when a 
comparison Is made with Nature. There is no need 
for disappointment at the failure of the model to rive 
perfect agreement with observation; it has served its 
purpose, for it has distinguished what are the features 
of the actual phenomena which require new conditions 
for their explanation. A general preliminary agree¬ 
ment with observation is necessary, otherwise the 
model is hopeless; not that it is necessarily wrong so 
far as it goes, but it has evidently put the less essen¬ 


tial properties foremost. We have been pulling at the 
wrong end of the tangle, which has to be unravelled 
by a different approach. But after a general agree¬ 
ment with observation is established, and the tangle 
begins to loosen, we should always make ready tor 
the next knot. I suppose that the applied mathemdti* 
cian whose theory has just passed one still more 
stringent test by observation ought not to feel satis^ 
faction, but rather disappointment—Foiled again I- 
This time I had hoped to find a discordance which 
would throw light on the points where my model could 
be improved.” Perhaps that is a counsel of perfec¬ 
tion ; I own that I nave never felt very keenly a 
disappointment of this kind. 

Our model of Nature should not be like a building 
—a handsome structure for the populace to admire, 
until in the course of time someone takes away a 
corner-stone and the edifice comes toppling down. It 
should be like an engine with movable parts. We 
need not fix the position of any one lever; that is to be 
adjusted from time to time as the latest observations 
indicate, "The aim of the theorist is to know the train 
of wheels which the lever sets in motion—that binding 
of the parts which is the soul of the engine. 

In ancient days two aviators procured to themselves 
wings. Daedalus flew safely through the middle air 
across the sea, and was duly honoured on his landing, 
Young Icarus soared upwards towards the sun until 
the wax which bound his wings melted, and his flight 
ended in fiasco. In weighing their achievements 
perhaps there is something to be said for Icarus. The 
classic authorities tell us that he was only “doing a 
stunt,” but I prefer to think of him as the man who 
certainly brought to light a constructional defect in 
the flying-machines of his day. So, too, in science. 
Cautious Daedalus will apply his theories where he 
feels most confident they will safely go; but by his 
excess of caution their hidden weaknesses cannot be 
brought to light. Icarus will strain his theories to the 
breaking-point until the weak joints gape. For a 
spectacular stunt? Perhaps partly; he is often very 
human. But if he is not yet destined to reach the 
sun and solve for all time the riddle of its constitution, 
yet he may hope to learn from his journey some hints 
to build a better machine. 


Memorial Tributes to 

I N Sir Norman Lockyer the country loses one of 
the most ardent supporters of science in his 
time. As one who enjoyed his intimate friend¬ 
ship for more than half a century, I would fain 
add my personal contribution to the many ex¬ 
pressions of regret and appreciation -which the 
loss is sure to call forth. 

There never was a man more thoroughly im¬ 
bued than he with a sense of the importance of 
the cultivation of science, not only for its own 
sake, but also for the multitude of ways in which it 
may be made to minister to the welfare of man¬ 
kind. Though he had made choice of astronomy 
as his own field of work, he was no mere special¬ 
ist, but kept his sympathy in touch with the 
progress of science as a whole, and worked, 
harder than most of his contemporaries knew, to 
further that progress. Sir Norman’s younger 
years as a clerk in the War Office, while affording 
him an insight into the methods of a Government 
Department, furnished also a training in business 
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Sir Norman Lockyer. 

habits which served him in good stead through 
later life. The secretaryship of the Duke of 
Devonshire’s Commission on scientific instruction, 
to which as a young man he was appointed, un¬ 
doubtedly gave the impetus that made him so 
strenuous an advocate of a wider recognition of 
the claims of science for a place in our educa¬ 
tional and industrial organisation. This appoint¬ 
ment, by bringing him into personal acquaintance 
with the leading men of science of the day, 
strengthened and widened his sympathies. One 
of the first results of the experience thus gained 
was to convince him of the need for better teach¬ 
ing of the rudiments of science in our schools. 
He saw that one of the first requirements was 
the production of simple elementary treatises on 
the different departments of natural knowledge, 
written not by mere book-makers, but by the bekt 
living authorities on the several subjects. He 
confided to me the scheme which he drew up* and 
asked mo to co-operate with him. It ao happened 
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that 'a $knilar proposal was about the same time 
laid before Mr, Alexander Macmillan, head of the 
publishing firm, by Profs* Huxley, Balfour 
Stewart, and Roscoe. It was finally arranged 
that the scheme of these eminent professors 
should be adopted, and that Lockyer and I should 
contribute to it. In this way arose the series of 
elementary text-books or Primers, of which 
millions of copies have been sold, some of them 
having been translated into most of the languages 
of Europe and into some of those of Asia. 

Sir Norman’s energy also led him to project a 
weekly journal entirely devoted to science. He 
convinced the same enterprising publisher that 
such a journal would be of much value in 
chronicling for the general public the progress of 
scientific opinion and discovery. Thus the 
present publication came into existence. Lockyer 
was, of course, its editor, and he continued to 
fill the editorial chair with amazing industry and 
success for fifty years. It would be difficult to 
appraise the value of this service to the cause of 
science. But the historian of the future, when 
he comes to describe the various influences which 
have fostered that cause in this country since 
1870, will not forget to include Sir Norman and 
Nature. 

My old friend’s enthusiasm spurred him to take 
part in a long succession of solar eclipse expedi¬ 
tions, which took him into remote parts of the 
world, and sometimes involved no little risk, 
These foreign journeys he continued to undertake 
until he was not far from seventy years of age. 

Sir Norman Lockyer’s many communications 
to the Royal Society and other learned bodies, and 
also the array of his separately published volumes, 
form the best monument of his life-work. Those 
who knew him best often wondered how, with 
only one serviceable eye, he could get through 
the amount of telescopic and spectroscopic work 
which he accomplished. His personal charm was 
great. The kindly nature, ready helpfulness, and 
infectious enthusiasm that were so characteristic 
of him endeared him to those who had the privi¬ 
lege of his friendship, and who feel that he leaves 
a vacant place among the men of science in this 
country which it will be hard to fill as he filled it. 

Arch. Geikie. 


With the- death, at an advanced age, of 
Joseph Norman Lockyer, a remarkable and in 
some respects unique personality passes away 
from the English scientific world. It would be 
unnecessary for me, even if I were competent, to 
describe the progress and achievements of his 
worlr in science ; that has been done already in 
these pages; nor need 1 dwell on merely bio¬ 
graphical detail. I have been invited to write an 
appreciation of Lockyer. I can only respond by 
giving my impression of the man drawn from 
tolerably close intimacy in an acquaintanceship 
extending eve* half a Century. Some biographical 
^etaif is a necessary framework. 
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Lockyer’s education, though doubtless sufficient, 
seems to have been unsystematic; part was ob¬ 
tained on the Continent, where he attended lec¬ 
tures at the Sorbonne. He did not receive the 
training either of a public school or of a uni¬ 
versity ; he started in life unhampered by any 
educational shibboleths or the acquirement of 
academic status. This was amply made up to him 
in after-life, for it is more than doubtful if any 
contemporary man of science had more honorary 
degrees showered upon him. Lockyer’s father 
was a man of scientific occupation and probably 
of some attainment; the son evidently received 
from him an impulse towards science which no 
schooling in the early half of the last century 
could have supplied. 

At the age of twenty-one Lockyer was appointed 
to a clerkship in the War Office; there he re¬ 
mained for thirteen years. Hundreds of young 
men in such a position have merely matured or 
withered towards a pension. From that fate he 
was preserved by the tumultuous energy which 
characterised him all through life. In the face of 
opposition he carried out internal administrative 
reforms in the Office, and had his reward in 1865 
in being appointed by Lord de Grey 'editor of 
the Army Regulations. I remember his telling me 
that their codification cost him two years’ work, 
and that the strain of having to carry in his head 
for the purpose a vast mass of detail almost broke 
him down. It seems almost incredible that, apart 
from his official life, he was able to carry on suc¬ 
cessful astronomical research. He was elected to 
the Royal Astronomical Society in i860, and in 
1866 devised a method of observing the solar 
prominences without an eclipse; this was after¬ 
wards applied by Janssen and himself, and com¬ 
memorated in a medal by the French Government. 
In 1868 he discovered in the sun helium, then 
unknown as a terrestrial element. In 1869, while 
still in the War Office, he was elected into the 
Royal Society. 

With such a record of administrative and scien¬ 
tific ability it is not surprising to find Lockyer in 
the following* year appointed secretary of the 
Royal Commission on Scientific Instruction. At its 
conclusion Disraeli transferred him to the Science 
and Art Department, for which he organised the 
extremely successful Loan Exhibition of Scientific 
Apparatus opened by Queen Victoria in 1876. 
In 1881 he became professor of astronomical 
physics in the Royal College of Science. Research 
into solar phenomena now became the dominant 
purpose of his life; it led him into fertile specula¬ 
tions in various directions. They engaged him to 
the last, and but a year ago he contributed a 
paper to this journal. The earliest was the cor¬ 
relation between climate and solar activity. I 
well remember the cold douche he administered 
when he pointed out to me that its effect, far from 
being direct, might be the reverse. The Import¬ 
ance of this principle, which at the time seemed 
paradoxical, has nov? become fundamental in 
meteorological research; regions are now known 
to be affected oppositely by changes in the<sun’s 
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heat supply. Lockyer was chief of eight Govern- 
ment eclipse expeditions in which a brief exam¬ 
ination of the isolated chromosphere became pos¬ 
sible. In these he had the assistance of the Navy, 
and their success was due not only to his capacity 
for leadership and organisation, but also to his 
ability to inspire interest and enthusiasm in the 
work in both officers and bluejackets. The in¬ 
stallation of a temporary observatory in some re¬ 
mote and uninhabited spot was not seldom diffi¬ 
cult. 

In 1869 Lockyer and Alexander Macmillan 
founded Nature; English science in other respects 
owes much to the latter and his successors. 
Henry Woodward, who is still with us, 
was present at a dinner at the Garrick Club to 
celebrate its birth. It needed a good send-off, for 
Sir H. Trueman Wood thought that at the time 
it 41 can scarcely have been regarded as a very 
promising speculation." Probably it was not, but 
both founders—and Lockyer the most—had a dif¬ 
ferent aim. It may be permitted to quote from 
the present Vice-Chancellor of the University of 
Leeds a record of how it has been attained:— 
"The exacting care with which it has been 
edited, the impartiality and precision of its judg¬ 
ments, the wide range of its information, the 
accuracy of its reports, have given Nature in its 
own sphere unique distinction and authority.” 

As to the first, I remember hearing from a dis¬ 
tinguished man of science that at a dinner party 
at which both he and Lockyer were guests, the 
latter received an urgent printer’s proof in the 
middle of dinner and corrected it then and there. 

Lockyer *s service with the Commission on 
Scientific Instruction gave him a thorough insight 
into the resources, or rather lack of them, through¬ 
out the country. It is certainly true, as the 
present Vice-Principal of Birmingham University 
tells us, that through the columns of Nature 
"there has appeared an informed and helpful 
criticism that has furthered university growth and 
development.” The criticism was sometimes 
pretty vigorous. Henry Smith, at Oxford, him¬ 
self a mathematician of European fame, thought 
that the editor rather .trespassed on the creative 
function of the Author of Nature. 

At Oxford Henry Aclan^l had devoted the best 
years of his life to getting biology and chemistry 
admitted to the medical curriculum. Tireless 
energy with 11 aeterna numsuetudine ” succeeded 
not merely in this, but also in the erection of the 
New Museum, which was opened in 1861. This, 
with its Venetian gothic and Skidmote ironwork, is 
a shrine rather than a laboratory. It was, in fact, 
an outcome of the Oxford aesthetic renaissance, 
which in turn owed its filiation to the "Oxford 
movement.” So far science was in the best of 
company with Dr. Pusey in its support. But 
Acland really only wanted biology and chemistry 
for his medical school; accordingly we find in the 
New Museum Rolleston overtaxing his strength 
in the attempt to cover the whole biological field; 
Brodie, emancipated from the cellar of the 
Ashmolean, treating inorganic chemistry with 1 
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originality and freshness; and Vernon Harcourt 
working at chemical change in a reproduction of 
the Glastonbury kitchen. This was excellent, but 
unfortunately it was all. As to the rest of the; 
science faculty, some never lectured, some worn 
physically incapacitated, gome were frankly non¬ 
resident. Much has changed since; new professor¬ 
ships have been founded and entrusted to men of 
assured accomplishment; new laboratories have 
been built; and the present Vice-Chancellor finds 
it convenient occasionally to borrow a number of 
Nature to verify an appointment. 

At Cambridge we have the testimony of Dr. 
Glaisher as to "the almost complete lack of 
interest in natural science that existed in the uni¬ 
versity when Nature was founded”; even in 
mathematics "there was no encouragement—quite 
the reverse—to research of any kind.” To the 
"great expansion of thought, study, and learn¬ 
ing” that has taken place since, "Nature has 
largely and worthily contributed.” 

These testimonials, borrowed from the 
record on the occasion of last year’s jubilee, 
acquire a true significance when we read in them 
Lockyer for Nature. He never ceased to insist 
on the necessity of combining university teaching 
with research. He displeased the somnolent, and 
still more when he supported a better distribq- 
tion of available funds in which the untimely 
death of Dr. Appleton deprived him of support 
from the side of the "humanities.” He was in 
no way deterred by the sarcasm of Henry Smith 
and Sir John Evans—who ought to have known 
better—that the endowment of research only 
camouflaged—to use the phrase of the day—the 
research for endowment. 

We may congratulate ourselves with Sir Donald 
MacAlister that Nature "still informs, chastens, 
and stimulates the scientific worker and the scien¬ 
tific teacher,” Chastening is now seldom called 
for, but in the early days it was vigorously 
applied. Teaching and text-books were largely 
obsolete, and received criticism that was often 
ruthless. Controversies in its pages were some¬ 
times fierce; they cleared things up, and Lockyer 
kept the ring with complete impartiality. He 
would himself submit to a little chastening without 
ill-will. On one occasion a series of articles was 
commenced with a general approval from Huxley. 
But it immediately became apparent that the 
fundamental assumption was unsound. I sent 
him a short statement of the fact; he admitted 
that it was unanswerable, published it, and 
stopped the series. 

If the early days were in some measure marked 
by storm and stress, Lockyer’s transparent sin¬ 
cerity and enthusiasm carried him through, 
When Nature had completed its twenty-fifth year 
the publishers assembled for a dinner at the Savoy 
Hotel in Lockyer’s honour some fifty of the most 
active and representative of our scientific men 
then available. Huxley emerged from retirement 
to be present. With sly humour he hinted at the 
chastening, and recalled a story of an aggrieved 
wife who had received some discipline frOm her" 
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husband but who explained to the magistrate that 
she '’ dttin J t look upon him as a ’usband so much 
as a if lend.” 

Here 1 must stop. Otherwise 1 might touch 
on Lockyer *s kind-heartedness, his capacity for 
mafeihg friends, his courage in family sorrow, his 
literary labours, and other aspects pf a full and 
many-sided life. I conclude by once more draw¬ 
ing bn the jubilee record for the testimony of the 
Royal Engineers Institute, Chatham, that the 
Editor of Nature “never failed to enforce the great 
lesson that the search for knowledge, pursued for 
its own ends and with no immediate thoughts of 
material gain, should be one of the most potent 
driving forces in the life of a nation.’* 

W. T. Thiselton-Dyer. 


My acquaintance-*-and I may add my friendship 
—with the late Sir Norman Lockyer dates back 
from almost exactly half a century ago. It began 
in the autumn of 1870, when the details of the 
arrangements in connection with the projected 
Government expedition to observe the total solar 
eclipse of December 22 of that year were under 
consideration. Lockyer was then in the full tide 
of his intellectual vigour. Two years previously 
he had leaped into fame, and established a 
commanding position as one of the pioneers of the 
newly developed domain of solar physics, by his 
memorable discovery, made simultaneously with, 
but independently of, Janssen, of a spectroscopic 
method of observing, delineating, and analysing 
the chromosphere at any time the sun is unob¬ 
scured. In conjunction with Frankland he had 
detected the existence of a new element in the 
solar atmosphere named by the discoverers 
“heKum,” which Ramsay and others, twenty- 
seven years later t proved to be present in many 
terrestrial rocks and minerals, and to occur among 
the gases evolved from springs. Helium, in fact, 
has been shown to be a widely distributed element, 
and‘to be capable of useful application. But with 
its singular properties, its origin and mode of 
genesis, and its relations to other “elements,” we 
are not pow concerned. The immediate point is 
that these two cardhtdl discoveries, with which 
Lockyer's name will be associated for all time, 
rendered it a matter of national honour and obliga¬ 
tion that every effort should be made, and no 
opportunity lost, to follow up the line of inquiry 
he had initiated. 

Even although half a century has elapsed, much 
of the physical history of the sun can be traced 
only by the observation and study of the pheno¬ 
mena of a total solar eclipse. In 1870 the present 
methods' of attack were, comparatively speaking, 
in their infancy. Warren de la Rue first used his 
photo^heliograph during the eclipse of July 18, 
t86o, In the same year Bunsen constructed the 
first spectroscope, which Was quickly applied to 
the examination of celestial objects. Tennant had 
directed> it to the corona of the Indian eclipse of 
1868, and Young to that of the eclipse of 1869. 
But the results/were contradictory, Tennant found 
th at the spectrum Was ; the ordinary solar Spec- 
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trura; Young detected the existence of bright 
tines, but was uncertain as to whether they might 
not be due to the outlying and nebulous portion 
of the chromosphere. To the world of science the 
question was'of the greatest interest. Hence the 
importance of the eclipse of 1870, which, it was 
hoped, would settle the matter. Mr. Robert Lowe 
at that period was Chancellor of the Exchequer,' 
but, even if he were so minded, the Government 
was unable to resist the appeal of the Royal and 
Royal Astronomical Societies that properly 
equipped expeditions should be sent to suitable 
places along the central line of totality. Lockyer 
was by common consent designated as a leader of 
one of the parties. With characteristic zeal and 
ardour he threw himself heartily into the work of 
organisation. Arrangements were made to ob¬ 
serve at various stations along the eastern coast of 
Sicily. He elaborated a comprehensive plan of ob¬ 
servation, mainly directed to the elucidation of the 
structure and physical nature of the corona, and 
secured the co-operation of competent physicists 
and trained observers. Unfortunately, all his 
forethought, labour, and anxiety came to nothing. 
The Admiralty dispatch-boat Psyche , conveying 
the party from Naples to Catania, struck a sub¬ 
merged rock near Aci Reale. All on board were 
safely put on shore, and so, ultimately, were the 
instruments, but the poor dispatch-boat became a 
total loss. It was characteristic of Lockyer, whose 
whole thought was concentrated on the work he 
had undertaken, that he should have telegraphed 
home as soon as he reached Catania :—“ Psyche 
totally wrecked. Instruments saved.” Anxious 
relatives might infer the rest as they pleased. 

Misfortune, however, still followed us. We 
managed to get everything in readiness for the 
eventful day, but as the total phase approached, 
the rapid fall of temperature occasioned the forma¬ 
tion of cloud; the corona was wholly obscured, 
and no spectroscopic or other observations during 
totality were possible, and photographic exposures 
were useless. The work entrusted to me consisted 
in determining the photometric intensity of the 
solar light during the progress of the eclipse, and 
was independent of the total phase. Fortunately, 

I was able to obtain a complete set of measure¬ 
ments, which afterwards found their way into 
one of the publications of the Royal Society. But 
our philosophy was sorely exercised on learning 
that a perfect view of the unclouded corona was 
obtained from the deck of the wrecked Psyche 
some few miles away. The greatest sympathy 
was felt by everybody for Lockyer, and his dis¬ 
appointment was naturally very keen. But he 
bore it stoically; if he had not secured success, he 
had at least deserved it Of the band of observers 
associated with him—among them Sir Henry 
Roscoe, Sir George Darwin, W. K. Clifford, 
W, G. Adams, Ranyard, John Brett, the artist, 
Sir Alexander Pedler, Brothers, Bowen* and Sea- 
broke—I believe I am now the sole survivor. 

I was a member of another expedition of which 
Lockyer was the leader—viz. that sent to the 
island Of Granada, in the West Indies, to observe 
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the total solar eclipse of August 29, 1686, when 
we were generally more fortunate, good observa¬ 
tions being made by the late Father Perry, S.J., 
at Carriacou, Prof. Turner, Savilian professor at 
Oxford, Sir Arthur Schuster, and Major Darwin. 
Lockyer was not in good health at the time, and 
appeared to suffer from the heat and humidity of 
the dimate. 

On my translation to the Normal School of 
Science, South Kensington, as successor to Sir 
Edward Frankland, I became closely associated 
with Lockyer as a member of the teaching staff. 
He lectured on solar physics, and directed the 
observatory then standing near the western side 
of Exhibition Road. His laboratory and private 
room were in the main building close to the 
chemical laboratories, and I naturally saw much 
of him at this period. He was an indefatigable 
experimenter, and I was not infrequently called 
upon to see his results. He was always ready to 
discuss his work with anybody who showed an 
interest in it, and never made the slightest secret 
of what he was doing and why he was doing it. 
He was fertile in ideas and prolific in working 
hypotheses, which were discarded as readily as 
they were formed if found barren of results. No 
man ever made a greater scientific use of the 
imagination, and at times, in the course of con¬ 
versation, he seemed to give the loosest possible 
rein to his fancy. Much of his routine observa¬ 
tory work was, of course, done by assistants, by 
whom he was well served. But he took a very 
active part in the work of the laboratory, and 
generally made the crucial observations himself, 
or assured himself of their validity by repetition. 
He was an excellent teacher, with a remarkable 
gift of exposition. He spoke fluently, with a ready 
command of apt expression and telling phrase, and 
he had no difficulty in retaining the attention of 
Any audience he addressed. At one period of his 
career he was in great request as a popular lec¬ 
turer, and undoubtedly did muoh to arouse interest 
and disseminate information concerning celestial 
phenomena, especially in connection with solar 
chemistry and physics. He had little opportunity 
of creating a 14 school. ” The primary duty of the 
Normal School of Science, or, as it was after¬ 
wards called, the Royal College of Science, was 
to train science-teachers, and the subjects of his 
chair offered little promise of a lucrative career. 

He was a loyal colleague, and, under Huxley's 
wise direction as Dean, took his fair share in dis¬ 
cussion and advice. Of his many social gifts 
others will no doubt be able to testify. He was 
fond of the society of his fellows, a genial host, 
entertaining and hospitable, ah excellent conversa¬ 
tionalist, with a nimble wit, and an unfailing power 
of ready repartee. There must be very many who 
have the pleasantest recollections of the delightful 
dinner parties in his town house in Penywern 
Road, and of the conversaziones which usually 
followed them. 

Lockyer early enlisted me into the service Of 
Nature, and I became a frequent contributor to 
the journal which, under hi$ judicious and fen- 
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lightened direction, has done so much to foster 
and advance the interests of science v 
country. My relations with him as the Editor ,itfePS 
of the most cordial character, and I collaborated 
with him occasionally in the production of a lead¬ 
ing article. Such work when done in common 
with him in his sanctum, frequently late at night, 
necessarily took up much time when protracted, * 
as was usual, by his too ready flow of ideas, which 
needed a certain power of compression to get them 
into literary form; and at times it was only in the 
small hours of the morning' that I was able to 
wend my way home—a notlnfrequent experience, 
however, of leader-writers. 

It cannot, of course, be maintained that all that 
Lockyer has published has withstood the test of 
time. Some of his experimental evidence, and 
certain of his deductions and^eneralisations, were 
hotly challenged at about the time he made them 
known. But when all is said that can be said m 
the way of criticism and detraction, it may be con^ 
fidently asserted that he has left an indelible im¬ 
press on the scientific history of his epoch. His 
memory will be cherished by all who have come 
under his influence, or have learned to appre¬ 
ciate his many excellent qualities of head and 
heart, and have knowledge of his untiring efforts 
to serve the highest interests of science. 

T. E. Thorpe. 

I first made the acquaintance of Lockyer in 
Clifton, where I met him at dinner at the house 
of the late William Lant Carpenter in or about 
1874. Lockyer had come to give a popular lecture 
in Bristol on his own and other recent discoveries 
in celestial spectroscopy, and he was full of his 
new ideas about the origin and nature of the 
elements. I remember his asking me whether I 
considered calcium to be an element, and, having 
been brought up in the then prevalent view of 
the permanence of the chemical elements, I 
replied that I should certainly so regard it. The 
periodic scheme of Mendeldeff was comparatively 
new, and Mendeteeff himself did not encourage 
the notion that it involved the question of the 
origin of the elements. Lockyer was the first to 
pursue the subject systematically, and much of his 
astrophysical research was directed towards estab¬ 
lishing his ideas as to the dissociation of the ter¬ 
restrial elements in the hottest of the stars. 

I also remember coming into contact 
Lockyer at the time when he was secretary of the 
Duke of Devonshire's Commission on Scientific 
Instruction, in the operations of which I was, of 
course, deeply interested, owing to the position 
I held as senior science master in Clifton College.. 

I never at that time could have expected to be 
thrown into daily communication with him, as 1 
was twenty years later, owing to an arrangement 
with Frankland, then professor of chemistry in 
the Royal College of Science at South Kensing- 
ton. Frankland and Lockyer had in 3869 been 
engaged in joint researches on the 44 
stitution of the Sun.” and when in 
became professor of astrophysies at the Rpyri 
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College of Science he secured the use of « room 
in the new building; to which access was obtain¬ 
able only through the two intermediate rooms 
occupied by Frankland and his successors as the 
research laboratory for chemistry. The conse¬ 
quence was that the professor of astrophysics and 
his satellites were compelled to pass many times 
in the day through the chemical rooms. It cannot 
be said that this Was an advantage to the 
chemical work, for, owing to draughts and 
general disturbance, some chemical operations 
were absolutely prohibited; but the arrangement 
had one compensation in the opportunities 
afforded of frequent talk with the professor, and 
of hearing from him what was going on. Lockyer 
was always very helpful to other less experienced 
workers with the spectroscope, and after the dis¬ 
covery by Ramsay of terrestrial helium it can be 
readily imagined what a bustle arose in the room 
occupied by the professor of astrophysics, to 
whom the original observation of the same 
element in the sun was due. This naturally gave 
rise to many conferences with the professor of 
chemistry on the subject of the minerals from 
which the gas was obtained. 

Lockyer was also a genial and jovial member 
of the circle which assembled daily round the 
luncheon table in the museum, which included in 
later years some of the professors from the City 
and Guilds Central College. Nearly all are now 
gone, and only memories remain to the few sur¬ 
vivors. Those recollections include the conviction 
that Lockyer was a strong man who always knew 
his own mind, and hence accomplished much both 
by practiceand example where lesser men, though 
with the same aspirations, only met with failure 
and disappointment. William A. Tilden, 


The privilege of taking part in the memorial 
tributes to Sir Norman Lockyer is perhaps some¬ 
thing more than I deserve, for, although it is 
true we were on terms of cordial friendship, we 
were never associated in official or scientific 
occupations unless his invitation to join in the 
founding or the British Science Guild, and his 
many courtesies as Editor of Nature, may be so 
described. To speak of Lockyer’s researches as 
contributions to science seems inadequate. In¬ 
capable as I was of following his scientific work 
in detail, I felt it to be more than contributory; 
we admired him rather as a builder, and a builder 
on big and original lines. There was something 
large in his undertakings and in his vision, and 
happily to sustain them he had also within him 
a fountain of energy which seemed perennial. His 
prescience and his vigour together were enormous, 
an d carried him into many spheres of activity. If 
sometimes I was tempted to grudge his spending 
in the clouds what was needed by mankind, this 
was ungrateful, for Lockyer put ms driving power 
freely into many sublunary affairs. 

That Coikyer was disposed to be combative he 
was 'fljjjpr first to admit/but always on liberal and 
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generous lines; and in personal differences he was 
always kindly and good-humoured. His was the 
combativeness that keeps societies from stagna¬ 
tion. On two important affairs he and I differed 
decisively, but always in good temper, and 1 
gladly admit that in the main he was right on 
both issues. From the time of his departure from 
London most of us had to lament the loss, not, 
happily, at the time, of an original worker in 
science, but of a most ingenious and stimulating 
companion. At length we have lost a colleague 
not only a master of minute and diligent observa¬ 
tion, but also endowed with that wide and abstract 
imagination which, if other than the individual 
imagination of the artist, is no less prophetic in 
the sphere of science. Clifford AllbUtt. 

I cannot call myself an intimate friend of the 
late Sir Norman Lockyer, though we frequently 
met and talked, but two characteristics in him 
always impressed me. One was his energy. He 
seemed always to be at work, always to be full 
of interests, and whatever he took up he did 
well. The other was the many-sidedness of his 
mind, and his power of combining business ability 
and scientific acuteness. Quite early in his career 
he made important contributions to solar physics, 
discovering (with Janssen) how to examine the 
solar prominences apart from an eclipse, investi¬ 
gated meteors, and was one of the three simul¬ 
taneously to explain the wonderful glows which 
followed the Krakatoa eruption. Besides this he 
wrote valuable and suggestive papers on Stone¬ 
henge and other British stone circles. With all 
this he was a very efficient public servant, both in 
the War Office and in the Science and Art De¬ 
partment, secretary to the Duke of Devonshire's 
Commission on Scientific Instruction in 1870, and 
Editor of Nature for fifty years from its com¬ 
mencement. We shall not readily meet again 
with his like, T. G, Bonney. 

Mr. Arthur Savage writes :—Like many other 
people, I have been reading the life-story of 
Sir Norman Lockyer, the great man of science 
who was able to add so liberal a contribution to 
the accumulation of human knowledge. I was 
interested to learn from the obituary notice which 
appeared in the Times of August 17 that Sir 
Norman was the founder of Nature, and I have 
thought the opportunity a fitting one to express a 
young man’s humble word of appreciation of your 
excellent journal. 

Although I have not received a university 
education, and my daily duties are outside the 
domain of scientific study, you may be glad to 
know that I follow your columns regularly in 
order to keep myself "up to date" in matters 
relating to those branches of knowledge in which 
I am Interested- Should you consider this note 
worthy of publication I have no doubt that it 
would represent the feelings, of numerous other 
"Ordinary " individuals like myself. 
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Notes* 

We have received from a correspondent in India a 
letter which states that the present director of the 
Indian Institute of Science at Bangalore, Sir Alfred 
Bourne, is to be succeeded by an administrator with 
nd scientific experience. Such an appointment would 
be greatly deprecated by scientific workers, and we 
trust it is not too late to prevent it. In our view the 
head of such an institution should be a man who 
combines scientific experience with administrative 
ability; and if this principle is deliberately ignored in 
the case of the directorship of the leading scientific 
institution in India, the strongest protest should be 
made to the authorities responsible for the appoint¬ 
ment. 

When Mr. B. B. Woodward retired from the 
British Museum (Natural History) last June he was 
still occupied with the proofs of the supplement to 
his well-known catalogue of the natural history 
library. Naturalists will be glad to learn that his 
services have now been temporarily retained for the 
completion of this valuable work. 

We learn from the British Medical Journal for 
August 28 that the fifth Congress of Physical Therapy, 
lns$tuted by the Belgian societies of physical therapy 
and radiology and the Antwerp Association for Physical 
Therapy, will be held at Antwerp on September u 
and 12; also that the nineteenth Flemish Congress of 
Medicine and Natural Science will be held at Ghent 
on September 18 and 19. 

Th|E thirty-first annual general meeting of the In¬ 
stitution of Mining Engineers will be held at Man¬ 
chester on September 15-17, under the presidency of 
Col. W. C. Blackett. The institution medal for the 
year .1919-20 will be presented to Dr. John Bell 
Simpson, and the following papers will be presented : 
The Normal Occurrence of Carbon Monoxide in 
Coal-mines, J. Ivon Graham; The Better Utilisation 
of Coking Slack, A. E. Beet and A. E. Findley; 
Richard Trevithick : His Life and Inventions, J. Har¬ 
vey Trevithick; The Froth Flotation Processes as 
Applied to the Treatment of Coal, Ernest Bury; and 
An Improved Method of Determining the Relative 
Directions of Two Reference .Lines or Bases for Min¬ 
ing Surveys, T. Lindsay Galloway. 

Early last year a Speleological Society was founded 
in the University of Bristol, and a record of its 
activities has nov^ften published in the first part of 
its Proceedings. A 4 ne society is fortunate in being 
within easy reach of the Mendip Hills, where so 
many important caves have already been explored, 
and it has been able to obtain special facilities for 
field-work. It has also been favoured with a course 
of lectures by several leading authorities on prehistoric 
archaeology. In his presidential address Prof. E. 
Fawcett describes some human skulls found by the 
society in a cave, associated with Late Palaeolithic 
flint implements and remains of red deer, wild cat, 
and brown bear. The skulls are both dolichocephalic 
and brachycephalic, and Prof. Fawcett compares the 
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discovery with one mode at Ofnet f > 

Mr. L. S. Palmer gives an account of the exploration 
of another cave, in which numerous Lafte Celtic 
objects were fpund. There are also brief report of 
the lectures at the meetings. The society is to to 
congratulated on its first year’s work, and wtU have' 
the best wishes of all who are interested in the study , 
of early man, but its publication could be improved 
by more careful editing and by a judicious selection 
of illustrations produced in better style. 

We have just received from Dr. Hornaday, the 
director of the New York Zoological Park, a very 
interesting and important summary of the results of 
the five-year dose season which was deemed neces- ^ 
sary in 1912 for the replenishing of the herds of the 
fur seal of the Pribilof Islands. The results have 
been everything that the close-season advocates fore¬ 
told. This Conclusion is supported by figures. In 1912 
there were 215,738 seals of all ages; in 1917 they had 
increased to 468,692, and by 1919 these numbers had 
risen to 530,237. This protection was devised for 
purely commercial ends, and the result is most 
emphatically satisfactory. This much is shown by 
the fact that at the St, Louis fur auction held on 
February 2, 1920, there were sold for the United 
States Government 9100 skins of fur seals which 
averaged 140.98 dollars per skin. Skins of the same 
quality in 1918 averaged no more than 46.34 dollars* 
but in 1919 the price had risen to 78.38 dollars. Thus 
the cost of this fur has risen by leaps and bounds, and 
it is anticipated that it will rise yet higher* 44 In the 
future/ 1 Dr. Hornaday remarks, 41 when all other 
bearer^ 1 of good fur have been utterly exterminated— 
as they soon will he —the protected fur seal herds 
will produce ... a really vast quantity of the finest 
fur in the world. It needs no stretch of prophecy 
to foretell the annual increment to the three nations 
(the United States, England, and Japan) who are now 
so sensibly preserving the fur seals of Alaska from 
killing at sea.” 

The Forestry Commission has made considerable and 
satisfactory progress both in the acquisition of land, 
and in planting. Landowners have shown consider-, 
able sympathy with the objects of the Commission, : ; 
and in several cases free gifts of land-or long leases ■ 
on specially favourable terms have been obtained. - 1 
The area of land acquired in the United Kingdom 
as follows:—England, 9177 acres; Wales, 6329 ; 
Scotland, 23,472; and Ireland, 4716. This excludes 
lands acquired by the Department of Agriculture for 
Ireland, administered by the Commission. In addi¬ 
tion, without taking into account estates which are 
merely under consideration, negotiations are pro¬ 
ceeding in respect of the following areasEngland; , 
24,973 acres; Wales, 7900; Scotland, 69 56; #d : 
Ireland, 7000. During the season 1919-ao 'the area'.' 
of land planted, most of which is showing satis£a6td|j(y, 
progress, was 850 acres in England, 535 in Scotland, 
and 200 in Ireland. To meet the heavy cost of 
port and the shortage of plants, new nurseHe* ^ 
being set up in the more important planting 
Every effort is being made to inerea** the* 
seed and of seedlings. In conjunction • 
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Minitiry of l^bour, the Commission has established 
at Bwkewburat, New Forest, a school for the forestry 


trainingof disabled ex-Service men, to be opened this 
month, A similar school Is open at Blrnam, near 
Dunkeld, and a new school for forest apprentices has 
recently started at Beauty, Inverness-shire. Offers of 
land may be addressed to the offices of the Assistant 
Commissioners at 22 Grosvenor Gardens, London; 
25 DrumSheugh Gardens, Edinburgh; or 6 Hume 
Street, Dublin. All inquiries should be addressed to 
the headquarters of the Commission at 22 Grosvenor 
Gardens, London. 

The passages in classical literature which have been 
„ quoted in support of the assertion that mother-right 
existed in ancient Italy are discussed in the June issue 
of Folklore by Mr. H. J, Rose. One of the most 
daring attempts to support this position is a review 
of the succession of the members of the great Iulio- 
Claudian house (Journal of the Royal Anthropological 
Institute, vol. xlv., 1915, pp. 317 S qq.). A number of 
these counted their descent from women, but of matri- 
linear descent proper we have not a trace. In Italy, 
as Mr. Rose remarks, "we cannot, whatever we may 
do in Greece, weave sociological fantasies from the 
relationships of the gods, for the excellent reason 
that the Italian nutnina have no families. If any 
better arguments remain I shall await their produc¬ 
tion with interest, but, frankly, I have small expecta¬ 
tion of anything of the sort.” 

In a discourse delivered on March 12 last before 
the Royal Institution Mr. W. W. Rouse Ball, of 
Trinity College, Cambridge, gave an instructive 
illustrated account of the art of weaving string 
figures, usually made by weaving on the fingers 
a loop of string about 6^-7 ft. long so as to produce 
a pleasing design, often supposed to suggest a familiar 
object either at rest or in motion. Mr. Bali remarks 
that " friends whp have learned the rules tell me that 
in convalescence and during long journeys the 
amusement hag helped to while away many a tedious 
hour; moreover, the figures are easy to weave, they 
have a histoty, and they are capable of many varie¬ 
ties. Thus even in England the game may prove 
well *wth the time spent in learning to play it • and 
admittedly to the very few who travel among 
aborigines it may sometimes be of real service.** 

Mft. A. L. Armstrong describes, in the Nattirdist 
for July, with an illustratidn, an interesting series 
of six bone implements picked up by Mr. W. F. 
Jackson on a ploughed field at Rocher Head, Brad- 
field, near Sheffield, in 1888. They were associated 
with a number of well-worked implements of flint, 
consisting of round and horseshoe scrapers* a “spoon M 
scraper, and several trimmed flakes and knives. The 
collection has recently been examined by Mr. Reginald 
Smith; of the British Museum, and Sir W. Boyd 
Dawkins, who agree in regarding them as belonging 
to the Late Neolithic or Early Bronze age. The bones 
are thoee of an unidentified mammalian long bone, 
small metatarsal bones of a horse, and one of a bird. 

largest specimen seems to have been rubbed down 
to for^ ^ btade Oft one long edge for about half its 
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length, and it may have been used in dressing skins. 
They may be the grave furniture of a tumulus now 
demolished, or may represent a hoard. 

Dr. Wm. McDougall deals, in Mind (N.S., No. 115, 
July, 1920), with the problem of motives in the 
light of recent discussion. He reviews briefly his own 
point of view as expressed in “ Social Psychology,” the 
view, namely, that the instincts are the mainsprings or 
motives of all man’s activity. He then considers, first, 
the criticism and suggested alterations of Prof. Wood- 
worth, who in " Dynamic Psychology’* maintains that, 
in addition to the instincts, other mechanisms, s.g. 
native capacities and acquired habits, have also driving 
force; and, secondly, those of Mr. Graham Wallas, who 
seeks to establish thought as an independent native 
capacity containing its own "drive/’ Dr. McDougall 
considers the various arguments brought forward by 
these critics, but fails to find them convincing, and 
himself brings further evidence in support of his 
original contention. The article is interesting and 
suggestive to all who, whether from the theoretical 
point of view of abstract thought or from that of the 
practical necessities of lrfe, find themselves confronted 
with the difficult problems concerned with human 
motives. 

It is well known that the large European ground- 
beetle, Calosoma sycophanta, has been introduced 
into the eastern United States in order that it may 
prey upon caterpillars destructive to deciduou| trees. 
Messrs. C, W. Collins and Clifford E. Hood have 
shown (Journ. Agric . Research, vol. xviii., No. 9, 
1920) that an American tachinid fly, Eubiomyia calo - 
sornae , has formed the habit of laying eggs on the 
introduced beetle, within which the maggots feed. 

We have received No. 15 of the Journal of the East 
Africa and Uganda Natural History Society (Novem¬ 
ber, 1919), which contains, among other interesting 
papers, a lecture on "The Geological History of the 
Rift Valley,” delivered at Nairobi by Prof. J. W. 
Gregory, who narrates how on his journey of 1893 
he had encamped on the unoccupied site of that now 
busy and important town. Dr. G. D. Hale Carpenter, 
in " Discursive Notes on the Fossorial Hymenoptera," 
summarises the results of his studies on the habits of 
tropical African Sphegidae and Pompilidae. This well- 
produced journal is, we notice, printed in England; 
so are the Annals of the Transvaal Museum, of which 
vol. vii., part 3 (June, 1920), comprises an important 
systematic entomological paper, " On the South 
African Notodontidse,” by Mr. A. J. T. Janse. 

When the surface of a lava-stream hardens, the 
lava below may continue to flow, forming a tube 
beneath the frozen crust. In some volcanic areas 
lava-tubes of small size are abundant, but those of 
great length are rare. In the Monthly Bulletin of 
the Hawaian Volcanic Observatory for March, 1920, 
Mr. S. Power describes and illustrates a tube near 
Kilauea of unusual size, known as Thurston’s tube, 
1494 ft. in length, with a maximum height and width 
of 20 ft, and 22 ft respectively. It opens into the 
Kaluaiki pit crater, and is one of the channels by 
which the crater was drained shortly before the final 
disappearance #f the lava-lake. 
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In the last issue of the Bollettino of the Italian 
Seismological Society (vol. xxii., 1919, pp. 129-42) 
Dr, Agamennone describes a series of slight earth¬ 
quakes at Frascati on November 6-7, 1909, of the 
same nature as true volcanic earthquakes, and yet 
originating on the flank of the extinct volcano of the 
Alban Hills. Small as is the area covered by these 
hills, Dr. Baratta distinguishes within it nine seismic 
zones, and the interest of the shocks described lies 
in the evidence which they offer of the continual 
migration of activity from one of these zones to 
another. The same number of the Bollettino con¬ 
tains Dr. G. Martinelli’s catalogue of 568 earth¬ 
quakes felt in Italy in 1917 (pp. 164-87). This takes 
the place of the very full pre-war reports which 
formerly occupied several hundred pages every year. 
While the completeness of the record does not seem 
to have suffered under war conditions, the catalogue 
in its restricted form has lost none of its usefulness 
for statistical purposes. 

In the latest part of the Transactions of the Nova 
Scotian Institute of Science (vol. xiv. t part 4) Prof. 
John Cameron describes tvto remarkable human 
skulls from South Malekula, in the New Hebrides. 
They 9eem to have been elongated by distortion 
through bandaging in infancy, and they exhibit the 
enormous development of the frontal air sinuses which 
are such a marked feature of the Melanesian skull. 
These sinuses not only produce very prominent super¬ 
ciliary ridges, but also, with the large maxillary 
sinuses, cause a flattening of the upper and lower 
margins of the orbit, imparting to it a quadrangular 
shape. The various features are compared with those 
of the known fossil human skulls from Europe. 

During the war the Geological Survey of Egypt 
had the opportunity of obtaining some of the interesting 
fossil vertebrates from the Lower Miocene estuarine 
deposits at Moghara, and it has just published a 
description of the collection in a "Contribution & 
PEtude des Vertebras Miocenes de I’Egypte,” by 
M. R. Fourtau. The fish-remains, on which there are 
notes by M. F. Priem, are unimportant, but among 
the reptilian remains there are fine skulls of new 
species of Crocodilus and Tomistoma and of a new 
genus of gavials named Euthecodon. The primitive 
artiodactyl mammals of the family Anthracotheriidae 
are represented as usual by many valuable fragments, 
and there are several teeth of Mastodon. Dinotherium 
is curiously absent, and M. Fourtau finds it difficult 
to explain why this genus should be found with 
Mastodon further south in Africa* One tooth of a 
hyaena is the sole fragment of a carnivore, but there 
are two portions of mandibles of anthropoid apes 
which are of great interest. The figures of these two 
fossils are very unsatisfactory, but according to the 
description one seems to represent a new genus 
related to Hylobates, while the other may belong to 
a species of Dryopithecus, 

Two lecture-demonstrations to teachers Of science 
in secondary schools on "The Study of Crystals In 
Schools," given by Mr. T, V. Barker at the Uni¬ 
versity Museum, Oxford, On August 10-n, are pub- 
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fished in a small pamphlet by die Holywell .JPrwte* 
Oxford. In the first lecture tome of the safieht 'iflAcjfWi 
of crystallography were experimentally demonstrated 
on growing crystals by means of the lantenwmcro- 
scope, In order to illustrate the lecturer’s view that , 
some instruction about crystals should be £iven m ail 
chemical lectures and laboratories. It was pointed 
out that almost every answer to an examination* 
question on atomic-weight determinations will include 
a dissertation on Mitscherlich’s discovery Of iso* 
morphism learnt from a text-book, yet probably 
neither the candidate nor even the writer of the text* 
book had ever seen isomorphous crystals, and stilt 
less proved them to be so by simple measurement* 

In the second lecture some simple crystal measure- * 
ments were made of microscopic crystals on the screen 
and of larger crystals with a contact goniometer, and 
the properties of cleavage, hardness, and density were 
also demonstrated on a variety of crystallised $ub~ 
stances. The object aimed at, of showing the pos¬ 
sibility of introducing simple experiments on crystals 
into secondary-school natural science teaching as part 
of the physics and chemistry courses, and of demon¬ 
strating how interesting to young people such experi¬ 
ments could be made, appears to have been fully 
attained, and doubtless many of the teachers who 
attended will make some effort to respond in their 
own schools, and thus to give our possible future 
chemists an early idea of the great value of crystallo¬ 
graphy to the chemist. 

A valuable contribution to South African botany 
is a paper on new and interesting South African 
mosses by Mr. H. N. Dixon (Trans. Roy. Soc. South 
Africa, vol. viii., part 3, 1920), in which the results 
are given of the work on collections received from 
various districts during recent years. A considerable 
number of novelties are described, new records 
established for South Africa, and many of the genera 
or species critically examined. 

In the Kew Bulletin (No. 5, 1920) Dr. A. W. Hill 
gives some account of the Tresco Abbey Gardens, Sdlly 
Isles, emphasising their claim to be regarded as an Im¬ 
perial asset of great importance to the botanists of this 
country whose woik concerns the botanical resourced 
of the British Empire, and pointing out the desir¬ 
ability of arranging that systematic botanists should 
be given facilities for studying in the Gardens in the 
living condition the plants with which they have 
become familiar in the herbarium. In this favoured 
spot may be studied not only the principal feature* 
of the temperate regions of New Zealand and 
lying islands, of Australia, and of South Ametfe** 
but also many of the characteristic features of the . 
sub-tropical vegetation of South Africa. A grfid^ 
number of plants were introduced from Austrrii^ C 
New Zealand, and South Africa about the middle Wf 
last century by Mr. Augustus Smith, whose botanic*! 
enterprise and interest in gardening were continue# 
by his nephew and heir, Thomas Algernon 
Smith, who succeeded to the lordship of the islands 
in 1872, and, since the death of Mr, Dorrien-Sfflkfe 
in 1918, by Major A, A. Dorrten-Smith. A feature 
the collection is a large series of drawings*?! ffltnffl'--.. 
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iot the interesting plants which have flowered in the 
Gardens. Dr. Hill refers to the possibility of growing 
New Zealand flax as a crop for the production of 
libee in the Stilly Isles In co-operation with 
growers in Cornwall. 

Prof. Augustine Henry and Miss Margaret Flood 
contribute to the Proceedings of the Royal Irish 
Academy (vol. xxxv., B$, May, 1920) a botanical and 
sylvicultural account of the species of Douglas fir 
comprising the genus Pseudotsuga. The Douglas fir 
of North America is one of the great timber trees of 
the world, and includes two species, one the Pacific 
Coast, Oregon, or green Douglas fir (Pseudotsuga 
Douglasii), and the other the Rocky Mountains, 
Colorado, or blue Douglas fir (P. glauca). The 
Oregon species forms forests of immense trees on 
the Pacific Coast, and is now much cultivated in the 
British Isles, where its rapid growth and enormous 
yields of timber in a short term of years render it 
very valuable. The Colorado species throughout its 
home in the Rocky Mountains is much inferior in size 
and vigour, and is of little or no value in commercial 
afforestation in this country. The paper is mainly 
concerned with a comparative study of these two 
species, but is extended to include an account of the 
whole genus. In all, seven species have been dis¬ 
tinguished; besides the two already mentioned, 
a third American species with very large cones 
occurs in Southern California, another in Japan, 
and * there are also three very closely allied 
species, two native in Yunnan and one in For¬ 
mosa. The microscopic structure of the leaves has 
been found to be a distinct and constant character in 
each species, evidently correlated with the special 
climate in which the tree is native. The oil obtained 
by distillation of the leaves of the Colorado and 
Oregon species respectively proves to be very distinct 
in chemical composition. 

The Meteorological Service of the Philippines has 
recently issued part iii. of the Report of the Weather 
Bureau for 1917. The report is entirely statistical, 
and contains the observations made at the secondary 
stations during the year. All the results are care¬ 
fully collated and examined at the Central Observa¬ 
tory under the supervision of the director, the Rev. 
Jqs 6 Algu6, S.J., and the tables fill 360 pages, closely 
printed. The stations extend from latitude 6°-2o° N. 
and longitude 118^-144° E. Observations at first- and 
second-class stations are for each four hours, six 
daily, for most elements, and annual summaries are 
given for vthese stations at the end of the volume. 
Observations at third-class and rain stations are made 
twice daily* In all cases the results are separated 
into months, and the means and totals given. 
The stations in all number fifty-four. For world- 
meteofrofogy, and especially for aviation, the Meteoro¬ 
logical, Service of the Philippines is doing work of a 
v e*7 high order. Data are given for atmospheric 
pressure, aif temperature, relative humidity, rain, wind 
diietiftoh and movement* and cloud form and direc¬ 
tion^,, A rough examination of the wind directions 
and the movement of the clouds is Of considerable 
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interest. The movement of wind is greater, and calms 
are far less numerous, during the day than at night. 
Easterly and north-easterly winds prevail generally 
during the winter, and southerly and westerly winds 
during the summer. There is a distinct range of wind 
in the twenty-four hours. Upper and lower cloud 
observations arc given twice daily; the direction of; 
upper clouds is less regularly entered than that of 
lower, and the latter show commonly a veering of 
four points or more in comparison with the surface 
wind at the corresponding time. 

One of the Meteorological Office publications, a 
section of the Geophysical Journal, gives daily values 
of certain elements at the Meteorological Office 
observatories. The data, which are not all observed 
every day, include air pressure, temperature and 
humidity, wind direction and velocity, sunshine and 
rain, cloud amount and weather, solar radiation and 
grass minimum, magnetic elements, earth tempera¬ 
ture, atmospheric electricity, earthquakes and aurora, 
nephoscope observations, and pilot-balloon soundings. 
The normals are not of equal value, as we find at 
Kew Observatory 45, 35, 30, and 12 years for different 
elements, and at St. Louis (Jersey) 26, 25, 23, 22, and 
16 years; while of the four wind observatories three 
give the daily maximum gust, while the fourth can 
give only the velocity during the windiest hour. There 
are other points of considerable dissimilarity between 
the different observatories. Eskdalemuir is, of course, 
of recent foundation, but it does not seem necessary 
to quote five-year normals in the ninth year, and it 
would be better to adopt fresh normals every year 
until at least the tenth in the case of a new observa¬ 
tory. The South Kensington normals are for a seven- 
year period, so that the quinquennium is obviously 
not insisted upon. The information about the height 
of the anemometer head above the cups at Holyhead 
appears to be conflicting, figures of 4-2 m., 6-i m., 
and 4-0 in. being all derivable from the headings. 

The benefits accruing from a considered system of 
engineering standardisation have met with but a tardy 
recognition in Australia. It was not until the neces¬ 
sities of war pressed the subject to the foreground 
that any tangible steps were taken towards intro¬ 
ducing a systematic scheme for engineering stan¬ 
dardisation in the Commonwealth. The Institute of 
Science and Industry has given considerable attention 
to the matter, and after informing itself fully as to 
what has been done in other countries, and con¬ 
sulting various experts in Australia, it has put for¬ 
ward the outline of a scheme for the creation of an 
Australian Engineering Standards Association. This 
scheme has now been agreed to by the engineering 
societies, and a recommendation made to the 
Commonwealth Government for the establishment of 
a Standards Association. In the meantime, the 
Institute of Science and Industry has taken a further 
step and issued an Australian Standard Specification 
for Structural Steel, with appendices as to the forms 
of standard tensile test-pieces and data as to standard 
sections, sizes, weights, and sectional areas. 
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Our Astronomical Column. 

Liverpool University Tidal Institute. —The first 
annual report of this institute, established in 1919 
with funds provided by Sir Alfred and Mr. Charles 
Booth, gives a brief and interesting account of the 
work so far taken up under the auspices of Prof. 1 . 
Proud man, the honorary director, and Dr. A. T. 
Doodson, the secretary. Besides theoretical work on 
the seiches in Lake Geneva and on the dynamical 
equations of the tides, the study of tide-predict!on has 
been vigorously prosecuted. The official British and 
American predictions of the tides in the Mersey, cal¬ 
culated by machines of Lord Kelvin’s type on the 
basis of analyses made many years ago by a com¬ 
mittee of the British Association, often differ by a 
foot in height between themselves, and from the actual 
observed heights by amounts up to 3 ft. Dr. Doodson 
finds that the predicting machines are susceptible to 
error, though further examination is necessary to 
determine whether to an extent which unfits them 
for use in research. Meanwhile, the institute has 
embarked on an intensive study of the tides at 
Newlyn, near Land’s End, frorrt the continuous record 
taken by the Ordnance Survey. This work has also 
been assisted financially and otherwise by a British 
Association committee. Analysis has been made by 
computations on a novel plan; the five most important 
constituents in the tides were first removed, using 
approximate values inferred from the results of 
analyses for neighbouring stations. This reduced the 
range from 18*5 ft. to 2-5 ft., and disclosed the 
presence of quarter-diurnal constituents, which also 
were removed by a method suggested by theoretical 
considerations. This revealed constituents of higher 
orders and the presence of some un re moved semi¬ 
diurnal constituents, as was to be anticipated. By 
tljis method the real constituents are discovered, and 
these alone removed. 

Longitude by Aeroplane. —The Comftes rendus of 
the Paris Academy of Sciences for August 2 contains 
a .paper by M. Paul Ditisheim describing a new deter¬ 
mination of the Paris-Greenwich longitude by the 
repeated transfer of a series of chronometer watches 
between the two observatories by an aeroplane. 
Twelve watches were used which had previously been 
tested at Teddington with most satisfactory results. 
They were packed In wooden cases surrounded by 
layers of wool, and remained in a horizontal position 
during transit. They were compared with the 
standard clocks at Greenwich and Paris by Mr. 
Bowyer and M, Lancelin respectively. The average 
time of transit was 2} hours; on one occasion the 
double journey was completed on the same day. 

The resulting longitude difference is 9m. 20-9475., 
with a probable error of 0-0275. It is only 0-0055. 
less than the mean of the British and French results 
in the 1902 determination. It Is needless to say that 
the new value does not claim anything like so much 
weight ns that of 1902, in which the observers were 
exchanged and personal equation was eliminated. It 
is, however, an interesting confirmation of It, and it 
illustrates the fact, already known, that the use of the 
travelling wire in observing transits greatly diminishes 
personal differences. This fact gives ground for hope 
that the method of wireless signals, without inter¬ 
change of observers, will give close approximations to 
the longitudes of all the participating observatories. 

Observations with the Photo-Electric Cell*—- 
Prof, Joel Stebbins’s valuable pioneer work with the 
selenium cell (with which he discovered the secondarv 
minimum of Algol) is now being continued with still 
greater refinement with the photo-electric cell. The 
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Astrophysuol Journal for. May -contain* two*df W® 
researches. The first is on tike Algol-variable 
The light-curve much resembles that pf Atyffjh 
secondary minimum being shown here also. E lenient* 
are deduced from Prof, Stebbins’s results comblnedwitli 
the spectroscopic ones. The masses of the two start ate 
2 5 and 1*0 times that of the sun; the radii are 4*8 and 
3*6 times the sun’s: and a third body Is suspectedwph 
mass 0.4. The side of the secondary that U turned ' 
towards the primary is much brighter than the other, 
which is ascribed to the intense radiation of the 
primary. 

The other star examined is »r* Orionis. The .varli* 
bility was detected before Prof. Stebbins noted tWAt 
it had already been classified by Lee as a spectroscopic 
binary (with only one visible spectrum), The totdl 
range of light is only 0-06 magnitude, yet the observa¬ 
tions suffice to give a consistent curve. As this proves 
to be a sine-curve with two periods in the time of 
revolution, it is concluded that the light-variation does 
not arise from eclipse, but from the spheroidal figure 
of the bright component. The ratio of axes is 0-95, 
which Is quite a reasonable figure. 

Prof. Stebbins states that he has at last succeeded 
in obtaining a potassium cell, with walls of fused 
quartz, that gives complete satisfaction. It was only 
after ninety-eight trials that this result was reached. 


The Scientific Investigation of the Ocean. 

Need for a New “Challenger” Expedition. 

'"PHE outstanding feature of the proceedings of 
A Section D (Zoology) at the meeting of the 
British Association at Cardiff was the discussion on 
August 26 on the need for the scientific investigation 
of the ocean. 

In opening the discussion, Prof. W. A. Herdman, 
president of the Association, pointed out that this need 
may be considered under two heads—the scientific 
need and the industrial. Simply as a matter 1 of 
advancing knowledge, the need for much further in¬ 
vestigation of the ocean is very great indeed, and 
biologists realise that the industries connected with 
those marine animals—fishes and others—which are 
of economic importance are all of them badly in need 
of scientific investigation. There is not a single 
marine animal in regard to which it can be said that 
we know anything like all there is to be known 
and fully understand its mode of life. Even our 
commonest fishes, such as the herring and the cpd, 
are in some respects unknown and mysterious to us. 
Prof. Herdman then proceeded to give a few examples 
of the need for further investigation. 

The first report of the Tidal Institute of the 
University of Liverpool, issued a few weeks agq t 
shows that the two independent published prediction* 
of the Liverpool tides—one issued by the Admiralty 
and the other by the United States Coast ana 
Geodetic Survey—“seldom agree; they often differ % 
a foot in height; also, both of them sometime* differ 
from the actual tide by as much as 3 fa fa 
height.” It is evident from this report that 
present state of affairs urgently calls for more scfefftiw' 
research both in regard to the theory of the tide* and 
to the accuracy of observations. 

The work of the bio-chemist and of the phyiMl 
chemist in connection with hydrography seems likely 
to be of fundamental importance, e.g* the pqaribJUty 
of determining the point of entrance to known 
rents of water by means ot indicators showing tb* 
hydrogen-ion concentration mav be 0? pmctical tJtliltJr" 
to navigators. Then again, Otto PetterasOtiV 
marine waves in the Gullmar Fjond/at»d 
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and their influence oft the winter herring 

fisheries* t« a subject worthy of further investigation. 
Enough & known as to the influence of variations in 
the gfSit oceanic currents upon the movements and 
abundance of migratory fishes to indicate the need 
for' further and more complete investigation of the 
subject. 

Prof. Herdman pointed out that, though we may 
suspect that the periodic changes in the physico¬ 
chemical characters of the sea may be correlated with 
the distribution at different seasons of the microscopic 
organisms that are an important source ot food to 
larger animals, the matter has still to be proved and 
worked out in detail. The plankton curve has to be 
traced and the succession of organisms explained in 
terms, of environmental conditions, including the ion- 
cMiiritratlom in the water and the amount and 
quality of solar radiation, and that not only in tem¬ 
perate seas, but also in the tropics and in all the 
oceans, and at various depths. It is known that 
many marine animals ate profoundly affected in their 
distribution by the hydrographic conditions. For 
example, it has been shown that the herring of our 
summer fisheries is influenced in its movements by 
the temperature of the water, the catches being 
heavier in seasons when the water is colder, so long 
as it is not below 54*5° F., when the shoals break up 
and disperse. 

Bionomics is the basis from which all oceanographic 
work on the biological side started, and there is still 
much to be done in tracing and explaining the life- 
histories and distribution and relations of marine plants 
and animals. In this .connection, Prof, Herdman 
referred to the recent investigations of Dr. Joh. 
Schmidt, who has devoted the present summer to an 
oceanographic expedition in the Atlantic, the work of 
which included a search for the spawning eel. 

The whole of the large question of the evaluation 
of the sea—a natural extension of the old-fashioned 
faunisfic work—is a great field for research lying 
before the oceanographer of the future. Dr. Petersen 
in Denmark has done notable work in the Kattegat 
and the Limfjord, but it is probable th^t the ** animal 
communities'’ which he has defined differ in other 
seas, and will have to be worked out independently 
in each marine area. Prof. Herdman cited the 


excellent marine surveys made by Sumner at Wood’s 
Hole and by the Royal Irish Academy at Clare Island 
as work on the right lines as a preparation for the 
evaluation of large areas. 

Similarly, systematic plankton work, studied inten¬ 
sively and treated statistically, and correlated with 
the : food of migratory fishes and of the post-larval 
and other young stages of all food fishes, is a 
promising subject requiring much further investiga¬ 
tion. Dr. Hjort’s suggestion that the future year- 
dasaes of commercial fishes may depend not only 
upon favourable spawning seasons, but also upon an 
exact coincidence between the appearance of the 
phytoplankton In sufficient quantity in spring and 
the time of hatching of the larval fishes, provides a 
subject of careful and difficult investigation and of 
far-reaching practical importance. A cognate 
subject bearing upon the same practical results—viz. 
future commercial fisheries—is Dr. Johnstone’s 


demonstration of a natural periodicity in the abund- 
anpe of certain fish. - The extent and causes of this 
periodicity dearly call for further investigation; and 
in any discussion of, say* pre-war and post-war fishery 
statistics, the possibility of this periodicity affecting 
ih* question must be kept in mind. 

P*qf. Herdman emphasised the point that it is 
impqsefote to keep purely scientific research and in- 
v ^stijjfcatidws wkh a practical end in view completely 
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I separate. They are inter-related, and the one may 
become the other at any point. It was in the purely 
scientific investigation of the bionomics of the 
“warm** and "cold" areas of the Faroe Channel, 
in the Triton in 1882, that Tizard and Murray in¬ 
cidentally discovered the famous Dubh-Artach fishing- 
grounds which have been so extensively r exploited 
since by British trawlers. It was a French man of 
science, Prof. Caste, who made the investigations and 
recommendations that started the flourishing oyster 
• industries at Arcachon and in Brittany. It was his 
purely scientific studies of the deep-sea deposits that 
enabled Sir John Murray to discover the valuable 
phosphatic deposits of Christmas Island. 

Metabolism, the cycle of changes taking place in 
the sea, the income ami expenditure and the resulting 
balance available, is perhaps the department of 
oceanography which deals with the most fundamental 
problems and is most in need of immediate investiga¬ 
tion. 

The question of the abundance of tropical plankton 
as compared with that of temperate and polar seas, 
the distribution and action of denitrifying .bacteria, 
the variations of the plankton in relation to environ¬ 
mental conditions, the determination of what con¬ 
stitutes uniformity of conditions over a large sea- 
area from tlw point of view of plankton distribution, 
the questions of the ultimate food of the ocean, the 
supply of the necessary minimal substances such as 
nitrogen, silica, and phosphorus to the living 
organisms, and the determination of the rale of pro¬ 
duction and rate of destruction of all organic sub¬ 
stances in the sea—these are some of the fundamental 
problems of the metabolism of the ocean, and all of 
them require investigation. Most of these, moreover, 
are cases where the biologist or the oceanographer 
requires to appeal for assistance to the bio-chemist. 
In fact, in many oceanographic investigations team¬ 
work, in which the specialists of two or more sciences 
unite in tackling the problem, leads to the best results. 

To the question, then : Is there need for further 
investigation of the ocean? Prof. Herdman answered 
emphatically in the affirmative, and referred, in con¬ 
clusion, to the two suggestions made in his presi¬ 
dential address : (1) that there should be established at 
Cardiff a department of oceanographic and fisheries 
research, ana (2) that there should be a great national 
oceanographical expedition—that is. another Chat, 
longer expedition, fitted out by the British Admiralty, 
and embracing all departments of the science of tfie 
sea investigated by modern methods under the best 
expert advice and control. Such an expedition would 
require long and careful preparation, so even though 
the present time may seem to some inopportune to 
press such an undertaking, if this suggestion is re¬ 
ceived with favour by oceanographers, it might be wise 
to form a preliminary committee to collect information 
and prepare a scheme. 

Prof, J. Stanley Gardiner urged that to obtain 
results in economic work on fisheries there must be 
advance in wider scientific research. He endorsed the 
suggestion of the president for the establishment of 
oceanographical investigation in Cardiff, and said that, 
in his opinion, if this country is to keep in the fore¬ 
front of oceanographical research, a new Challenger 
expedition has become necessary. 

Dr. E. J. Allen supported the proposals for a new 
deep-sea expedition, and illustrated the need for 
further researches on marine organisms by reference 
to his recent experiments at Plymouth on the culture 
of plankton diatoms in artificial sea-water. He found 
that in solutions of pure chemicals, having as nearly 
as possible the composition of sea-water, to which 
nutrient salts such as nitrates and phosphates were 
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added, diatom cultures did not develop, but when to 
such artificial sea-waters traces (say i per cent.) of 
natural sea-water were added, very good growth 
occurred. Experiments indicated that probaofy an 
organic substance in the natural sea-water stimulated 
growth, but its composition was still quite unknown. 
The culture nvetnod had also been used to obtain a 
minimum figure lor the number of organisms living 
in a given volume of natural sea-water, and had 
shown that, whereas the number obtained in the 
usual way with the centrifuge was 14,000 per litre 
for a particular sample, there must actually have 
been at least 460,000 per litre. 

Dr. E. C. Jee directed attention to the .necessity for 
elucidating the movements of the current of dense 
water which pours out of the Mediterranean and 
forms an intermediate layer in the deeper waters of 
the near Atlantic Ocean* It seemed to him likely 
that the current moves northward, and in certain 
circumstances comes to the surface within the region 
of the pelagic fisheries of the British south-western 
area. It is important to ascertain the influence of this 
current on the northward migration of planktonic 
organisms and on the migrations of plankton-feeding 
.fishes, and the investigation of its boundaries would 
throw light on the salinity variations observed in the 
surface waters of the English Channel, which arc 
known to exhibit varying degrees of periodicity. 

Mr. C. Tate Regan remarked that the study of the 
ocean was important in many other ways than in 
relation to fisheries, e.g. it was found, during the 
war, that a knowledge of salinity and currents was 
of great value in regard to submarine operations and 
the course of drifting mines. He suggested that work 
oversea should include the investigation of the seas 
on the coasts of our colonies; the fauna of the great 
area within the ioo-fathom line that surrounds the 
Falkland Islands and extends northward to Monte¬ 
video is known only from two hauls made by the 
Challenger and five or six by the Albatross. In view 
of the pre-eminence of our Navy, mercantile marine, 
and fisheries, this country should lead the world in 
oceanographical research. 

Prof. C. A. Kofoid pointed out that the magnitude 
of oceanographical problems and their diversity neces* 
sitate a definite but flexible programme and the co¬ 
operation of manv investigators, for without such 
co-operation results must be fragmentary. Stan¬ 
dardisation of methods, elimination of unnecessary 
duplication, and international co-operation are indis¬ 
pensable. He remarked upon the need for a monthly 
bulletin which should contain a bibliography of the 
subjects in this field of work together with synopses 
of the contents of these papers—a work which might 
well be undertaken by the International Commission 
for the Investigation of ibe Sea. He referred briefly 
to the project for the renewed exploration of the 
Pacific which is under consideration by a committee 
of the National Research Council of the United States, 

Prof. J. E. Duerden urged that in the organisation 
of any extensive scheme of research in oceanography, 
or of a new Challenger expedition, the possibility of 
assistance from, and co-operation with, the various 
Dominions should be kept in mind. He had no doubt 
that, upon proper representation being made, the Union 
of South Africa would take its part, both financially 
and in Personnel. 

Mr. F. E. Smith, director of scientific research 
at the Admiralty, stated that his department had 
considered the auestion of a new Challenger expedi¬ 
tion, and was of oolmon that such an expedition was 
required, and he felt sure that the Admiralty would 
take its share in the organisation thereof. 

At the close of the discussion a resolution was 
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unanimously agreed to pointing out the importance 
of urging the initiation of a national expi&mon far 
the exploration of the ocean, and requesting that the 
council of the British Association should take the 
necessary steps to impress this need upon his 
Majesty’s Government and the nation. On the 
following day, at the Committee of Recommendations, 
this resolution also received vigorous support from 
other sections, e.g. those dealing with chemistry, 
physics, geology, and geography, in all of which, as 
well as in zoology, investigations are required which 
could be undertaken • by such an expedition* The 
General Committee of the Association recommended 
the Council to appoint an expert committee to prepare 
a programme of work and to consider the personnel 
and apparatus required. It is the hope of all those 
who have heard the cogent reasons for the expedi¬ 
tion that it may be possible for the Government, in 
the not distant future, to undertake this great 
enterprise. 


The New Star in Cygnus. 

CROM the occasional observations which 1 have 
been able to make of the nova in Cygnus, I 
have formed the impressidn that the star has followed 
the normal course for such objects, except that the 
rise to maximum may have been more prolonged, 
and the subsequent decline in brightness more rapid, 
than usual. On August 22, two days after discovery, 
bright lines were not discernible with a small spectre* 
scope attached to a 3-in. refractor, thus suggesting 
that the maximum had not then been reached. The 
star was seen for a short time on August 23, when 
it had risen to nearly second magnitude, but there was 
no opportunity of making spectroscopic observations. 
On August 26 observations were made by Sir Frank 
Dyson and myself with the iz-in. reflector of the 
Penylan Observatory, Cardiff, from zoh. to uh. 
G.M.T. The star was then very slightly brighter 
than 8 Cygni, but not so bright as y Cygnt, so that 
its magnitude would be about 2 8. Bright lines were 
then well developed, Ha being conspicuous, and also 
the group of four lines in the green assumed to be 
Hj 9 , 4924, 5018, and 5169. On August 28, so far 
as could be observed with a 3-in. telescope (in 
London), the spectrum showed no marked change, 
though the star had then fallen to nearly fourth mag¬ 
nitude. X. Fowler. 


The announcement of the discovery of the new 
star in Cygnus was received at the Hill Observatory, 
Sidmouth, on the afternoon of August 21, but the 
cloudy state of the sky prevented any observation 
being made on that night. The sky was, however, 
dear on the night of August 22, and several photo* 
graphs of its spectrum were secured. The following 
table sums up the observations taken since that date, 
and shows the fluctuations in magnitude recorded and 
the number of photographs of the spectra taken j-r- 


Day. 

State of 
Sky. 

Kit i meted 
Magnitude. 

No. of Spectra 
obtained. , 

21 

Cloudy 

... — 

—* 

22 

Clear 

2-8 

4 : 

23 

Cloudy 

_ , 

24 

Clear 

2*2 

3 

25 

Clear 

... 2*2 

... "5 

26 

Clear 

2*8 

... '' '4 

27 

Cloudy 



28 

Clear* 

36 

v' : / 

29 

Clear 


# M ' , >4 11 


■ , w V* l F , 

On the night of August 22 the spectra were edl very 
closely similar to that of a Cygni, the type ,of star 
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the m&t prominent enhancecUme 
xtage- live nova spectra indicate dark hydrogen 
absorption hqe« only a little broader than those in 
0 Gygtii, and the dark enhanced lines are sharp and 
'well definedi and correspond line tor line with those 
in 'M Cygni. The only conspicuous bright lines arc 
those at H> and at and to the red side of H£. 
ife nova had increased in magnitude by August 24, 
and all the lines in the spectrum became more diffuse 
and broader, the bright lines increasing in number 
toward* the violet. 

On August 25 the star was estimated to have re¬ 
tained the same magnitude as on August 24. Ail 
lines appeared a little more diffuse and the bright 
line# more conspicuous* 

Dimming down to magnitude 2*8 on the night of 
August 26^ the main spectral changes indicated an 
itycre&ae in intensity and width of the bright lines, 
40 much so that the dark hydrojgen lines became 
less broad, owing to the overlapping of the bright 
components. By August 28 the magnitude of the 
nova had reduced considerably, but the spectrum 
exhibited no great changes except that the bright 
hydrogen components showed signs of splitting up into 
two parts. On the night of August 29 the fall in 
magnitude had decreased somewhat, the star being 
.about 3.8. The splitting up of the bright hydrogen 
components was more pronounced. All photographs 
exhibit extensive movement in the line of sight. 

The foregoing general features illustrate only the 
most conspicuous changes in the spectrum up to date. 
The nova seems now to be following the ordinary 
course of the sequence,of phenomena of previous new 
stars. William J. S. Lockyrr. 


This object continued to brighten until the night 
of August 23, when it attained tne second magnitude; 
since that date the decline of lustre has been, con¬ 
siderable, and on August 29 1 estimated the magni¬ 
tude as 3-9. 

It is probable that in a week’s time the star’s light 
will be reduced to the sixth magnitude, in which case 
It will only be just visible to the naked eye on a 
clear, dark night. 

The astronomical world has been fortunate during 
Ihe last twenty years in being able to study the phe¬ 
nomena of three bright temporary stars, viz. Ander- 
eon’s Nova Persei of 1901, Nova Aquilae of 1918, and 
the one now visible. W. F. Denning. 


British Agriculture during Great War 
Periods. 

VERY interesting article by Lord Ernie appears 
in the June issue of the Journal of the Ministry 
0 f Agriculture. The subject is ^Agriculture during 
Twb Great Wars,” and the state of agriculture in 
Great Britain during the Napoleonic wars is com¬ 
pared and contrasted with that prevailing during the 
recent struggle. 

Shortage of corn was the groat fear of our ancestors, 
arid if the home harvests were deficient the deficiency 
had to it* met by supplies from Northern Europe. 
But, since the climatic conditions of the two regions 
art practically the same, scarcity at home generally 
roeant scarcity abroad. The weather was of the 
utmost importance, and everyone watched the skies 
with great anxiety. Provision for such a deficiency 
wgfi therefore, one of the main features of the Corn 
Lkws down to 1815. H home harvests were abun- 
4ant, th€n exports were encouraged by a bounty and 
Imports of foreign corn were limited. Foreign corn, 
^tthjta additional costs of freight and insurance, 
cbuW rarely have lowered the price of English corn, 
tyhitescarcity home consumers benefited from 
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the large corn acreage which was maintained by the 
export bounty. Between 1801 and 1816 the yearly 
average of foreign wheat imported was under 600,000 
quarters, while in 1821 the imports were only 450,000 
quarters. Vet between 1801 and 1821 the number of 
people supplied with home-grown breadstuff $ had 
risen from 14,000,000 to 20,500,000. 

Weather conditions were adverse for the greater 
part of the Napoleonic wars, yet food was not 
ratioped, neither were prices controlled. The Govern¬ 
ment probably relied pn the high prices to prevent 
extravagance in the use of a scanty supply. The 
condition of some of the poor people was improved 
by increases in wages and by the distribution of 
privately raised funds. To give relief the Poor Law 
was invoked, and this was a fatal blunder, the full 
consequences of which appeared only after the peace. 
Various other measures were adopted at different 
times: bread could not be sold until it was 
twenty-four hours old; the manufacture of spirits and 
starch was suspended; rioe and maize were imported 
to mix with cornflour; the growth of potatoes was 
encouraged, and the corn bounties rose continually. 

In spite of all this, the war period was a time of 
great prosperity for landowners and fanners. 
Lnormous sums were spent on the erection * of 
farm buildings, cottages, etc., and on the reclama¬ 
tion and improvement of land. A much higher 
standard of farming was adopted, and a better dass 
of men was attracted to the land. After the war 
wages fell, unemployment was rife, and a period of 
great poverty followed. During the succeeding 
hundred years the economic importance of agriculture 
dropped from one-third to one-twentieth in terms of 
gross national assessment. The breadstuffs grown in 
1821 would have supplied double the number of people 
provided for in 1914, and the agricultural interest, 
which was paramount in 1814, has now lost the 
greater part of its political power. 

Naturally, these changes have been reflected in the 
agricultural policy adopted during the recent war. 
Although the agricultural industry has prospered, its 
prosperity has been small as compared with the period 
The incentive of high gains, which pro¬ 
vided the spur for great efforts during the French 
war, was not allowed to operate fully. During 
the latter part of the recent war much more was done 
for the consumers than for the producers, and the 
great exertions of the farmers in the face of un¬ 
exampled difficulties were therefore all the more 
creditable. Fixing a flat maximum price few wheat 
meant that what was a good price in a good year 
would be a bad price in a bad year, and the whole 
loss fell on the farmer. In the French war the 
poorest consumers were subsidised out of the rates, 
while in the late war all consumers were sub¬ 
sidised out of the taxes. In all probability the farmer 
saved the taxpayers about 25,000,000!. between the 
years 1917 and 1919. The farmers experienced further 
difficulties in the shortage of labour, and to have 
secured an increased food-supply under these condi¬ 
tions was not only a notable achievement, but also a 
most valuable contribution to victory. 

The labourer was the worst sufferer after the French 
war, but during the recent war and since the armi¬ 
stice agricultural wages have been increased agd the 
hours of labour have been shortened. It is now uni¬ 
versally recognised that the position of agricultural 
labourers must be Improved. If high wages and 
shorter hours result in greater efficiency, then the 
industry will prosper; if they do not, then the industry 
will exist only under conditions which restrict employ¬ 
ment. Lord Ernie concludes: u It rests with the 
men—and their leaders. Unless a new earth is 
created, there can be no new heaven to inherit/ 1 





Experimental Cell Studies* 

I N an experimental study of cell and nuclear divi¬ 
sion, especially in vtcta /aba, Sakumura (journ. 
Coll. Sci., imp. Univ, Tokyo, vol. xxxix., article n) 
has made an important contribution, particularly witn 
regard to the \actors that may inhuenee the form, 
size, and number of the chromosomes. He finds, in 
agreement with most previous investigators, that 
v, fuba has twelve chromosomes, the earlier counts 
of fourteen being due to a constriction which appears 
constantly at a certain point on the longest pair of 
chromosomes. Two other species of Vicia have 
fourteen chromosomes, three have twelve, while 
V . untjuga is tetrapioid, having twenty-four. 

The investigations ot Nemee and others in 
chloralising root-tips and studying the effects on 
mitosis and the multiplication of chromosomes have 
been considerably extended, including treatment with 
benzene and chloroform vapour, ether, carbon dioxide, 
high temperature, electric currents, Rontgen rays, 
plasmolysis, and infection by the Nematode worm 
Heterodera, The chromosomes often shorten and 
thicken under this treatment, irregular mitoses occur, 
and frequently the number of chromosomes is multi¬ 
plied, but there is no evidence of later reduc¬ 
tion divisions in somatic tissues. Irregular reduction 
divisions in the pollen formation were also obtained 
by similar treatment. 

A study of the chromosomes of wheat gives very dif¬ 
ferent results from those of previous investigators. Triti - 
Ctttn tnonococcum is found to have fourteen chromo¬ 
somes (2 x), four derivatives of Emmer wheat are 
found to have twenty-eight (4*), while three descen¬ 
dants of Dinkel wheat nave forty-two (6x). This is 
a confirmation of the view that T. tnonococcum is the 
most primitive, while T. vulgare belongs to the most 
advanced, type—a view which is supported also by 
the phytopathological studies of Wawiloff, the sero¬ 
logical tests of Zade, and the evidence from sterility 
of the various hybrids as obtained by Tschermak. 
The fundamental importance of cytological studies of 
agricultural plants is thus apparent. R. R. G. 


University and Educational Intelligence. 

Cambridge.— Mr. H. H. Brindley, St. John’s Col¬ 
lege, has been re-apjpointed demonstrator of biology 
to medical students; Mr. J. T. Saunders, Christ’s 
College, demonstrator of animal morphology; and 
Mr. J. Gray, King’s College, demonstrator of com¬ 
parative anatomy. Mr. E, J. Maskell, Emmanuel 
College, has been appointed to the Frank Smart Uni¬ 
versity studentship in botany. 

Graduate research studentships at Emmanuel Col¬ 
lege have been awarded to E. J. Maskell for research 
in plant physiology, to C. H. Spiers for research in 
stereochemistry, and to G. L. Jones for research in 
Celtic and Frankish institutions. 


Dr. Griffith Taylor, at present physiographer in 
the Commonwealth Weather Service, Melbourne* has 
been appointed to a specially created position of 
associate professor of geography in the University of 
Sydney. He will take up the duties of his new posi¬ 
tion in the early part of 1921. 

A reunion of old students of the Royal College of 
Science, London, will be held on Tuesday, Septem¬ 
ber 14, at 7 p.m., at the Imperial College Union, 
Prince Consort Road, South Kensington, London, 
S.W.7. The president, Sir Richard Gregory, will take 
the chair at 8 p.m., and Prof. H. E. Armstrong will 
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The issue of the Lancet for August 28 is a medial 
.students’ guide for the session 1920-21. 'The yariof# 
curricula are described in detail, and under their; 
respective headings the necessary information 
cerning the facilities for medical study offered at the 
different teaching centres of the United Kingdom is * 
given. The regulations for the examinations, both 
preliminary and professional, at these centres are 
out so that the student desiring to obtain a medical; 
degree from a university or a diploma from fln^: 
medical corporation may ascertain the cotxrse Of 
clinical instruction and the conditions Under which 
submission for examination is allowed. The metro¬ 
politan medical schools and hospitals are grouped 
under the University of London; similarly, all hos¬ 
pitals in direct connection with provincial universities 
are described under the appropriate university. Fin¬ 
ally, an account is given of tfie conditions under 
which commissions can be obtained in the Navy,- 
Army, Air Force, Indian, and Colonial Median 
Services. 

We have just received a “Handbook of Lectures 
and Classes for Teachers," issued by the London 
County Council. The range of subjects offered is very 
wide, and all the courses will be conducted by experts* 
Under the heading of geography, lectures will be given 
on physical geography, the use of instruments, and 
regional ana historical geography—a course which 
will extend over two years. In addition, there will 
be lectures on the past and the future of the great 
towns of the world, and one lecture on regional sur¬ 
veys. In the department of mathematics the teaching 
of arithmetic, of mensuration and geometry in junior 
schools, and of elementary mathematics will be dealt 
with in five courses of lectures during the year. 
Science will be represented by courses of lectures on 
modern theories of time, space and matter, psycho¬ 
analysis, psychology, elementary astronomy, the 
special senses, experimental investigation of children, 
the industries of the Stone age, insects in relation to 
agriculture and disease, and laboratory arts, and there 
will be one lecture on insects as disease-carriers. As 
usual, there will be a course of single lectures on Special 
subjects: Prof. J. N. Collie will lecture on the rare 
gases in the atmosphere; Prof, A. Fowler on repent 
developments in astronomy; Prof. A. Keith on the 
antiquity of man; Prof. R. Biffen on agricultural 
botany; Dr. Bateson on the heredity of sex: Dr. 
Forster on chemical technology; and Sir W. H. Bragg 
on the romance of science. The lectures will be OpB*V 
to all teachers employed either within or outside in$ 
administrative countv of London. Full directions f6r.\ 
the application for tickets of admission will be found 
in the handbook, 


Societies and Academies* 

Paris* 

Academy of Science*, August 9—M, Henri 0 <feUnd «*9 
in the chair.—A, Blondel : A new optical or electrical 
apparatus for the measurement of oscillations of 
velocity and angular deviations. The method Is based 
on the registration on a photographic film moving at 
a uniform rate of the angular displacements of a 
disc carrying a series of equidistant »]it% thtr 
being attached to the aids of the machine iwwr ^ 
examination. An application of the method to miry 
study of an internal-combustion engine 19 gl®eo*v- ' 
M. frtfot: Extract from a letter to M, Appeli obn> 
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s^terieal of aurfaee*.— 

B. iwiVHy: The number of representations of a 
nuraber by a binary cubic form with negative dis- 
crbni«ant.--F v Cwwm: The zeroes of the series of 
I>lrtchtet.—Fr*mwit; Cause of the frequency of 
breakage^ of rails at their extremities.—J, ft*y; 
Parrot’s experiment relating to the movement tof rota* 
itipn pf the earth. In 1850 Perrot observed certain 
rotations In a iet of water flowing from a hole in the 
bade Of a cylindrical vessel, and regarded these as 
10. the rotation of the earth. Laroque, in i860, 
excluded that the observed phenomena were not con¬ 
nected with the earth’s rotation, but many pheno- 
mena In geophysics have since then been explained on 
the 1 assumption of the validity of Perrot's views. 
Experiments are described which lead to ihc con¬ 
clusion that Perrot*s views are erroneous, and fully 
confirm Laroque’» criticisms.—H. Godard : Observa¬ 
tions of the periodic comet Tern pel II. made at the 
Bordeaux Observatory with the 38-cm. equatorial. 
The apparent positions of the comet and comparison 
stars for July 24, 25, and 27 are given.— A. Buhl ; 
The symmetries of the electromagnetic and gravific 
field.— E. Darmols: The influence of ammonium 
molybdate on the rotary power of malic acid. A 
crystallised compound of malic acid and ammonium 
molybdate has been isolated. Its rotatory power is 
very high (+219 0 ), and constant over a wioe range 
of concentrations. There is a probability that this is 
not the only complex compound formed when am¬ 
monium molybdate Is added to solutions of malic 
add.—A. Portevln : The similitudes of microgtaphic 
aspect existing in various states between the iron- 
carbon (steels), copper-tin (tin bronzes), copper-zinc 
(brasses), and copper-aluminium alloys (aluminium- 
bronzes).—J. Bougautt and B. Robin : Catalytic oxida¬ 
tion by unsaturated bodies (oils, hydrocarbons, etc.). 
Dichloroethyl sulphide, which alone or in solution is 
unaffected by oxygen, in presence of turpentine 
rcadilv oxidises on exposure to air, the sulphoxide 
5 Q(CTf*.CH 2 CI) a being formed. By a similar oxida¬ 
tion, thiodiglycol in presence of citral is readily 
oxidised by air to the sulphoxide SOfCHj.CHj.OH)^ 

—«Jj. Soudges: The embryogeny of the Composite. 
The last stages of the development of the embryo 
•in Sentcw Vulgaris. —P. Leiage • Experiments utilis- 
able in plant physiology on osmosis and on the aspira- 
tlon due to evaporation.—M. and Mme. G. Vlltedleu ; 
Tho action of rain on the deposits of copper mixtures 
Off plants.—J. Amur : How to determine the output 
of workmen.—A. Mlgot; The formation of the axial 
skeleton in Eunicelta (Gorgonia) Cavolinit.— *MM. 
Fcurf-Frcmkt, J. Dragolu, and Mile. Du Vivier de 
i*M : The Histochemical differentiation of the foetal 
pulmohary epithelium in the sheep,—M. Ptottr* and 
A* fOk: Some properties of serine.—C. Lebalfly : The 
Virulence of the milk in apthous fever. The milk is 
virulent before .any appearance of symptoms charac¬ 
teristic of the disease, the high temperature being 
tng only Indication of denarture from the normal 
healthy condition*—E. ABlatre and E, Fembacb: 
Some observations on the culture of the tubercle 
backus ip non-glycerinatcd media. 

’ '1 '' Romu. •' 

Atolmia 4d Ltocrt, Aprit u.—A. Rilti, vice- 
prwident, In the chair.—U. CUvttt ■ Integration of 
d»«icteristic equation of waves In a canal of any 
iapih. Hi. Formula for the effect of local oerturba- 
tipAt; i<«^e foutid.-^P, Canned; So-called hydro* 
'Wrtorite- of Elba. ; Analysis shows that this is not 
a. spaclet dCmineral, but rather a product of 
-(Iteration found as a rule In different minerals of 


uncertain composition.—G, Valle: Interrupted in¬ 
coherent sounds. An examination of the acoustical 
effects produced by sirens in which the openings are 
arranged in groups, the interval between which 
is not an exact multiple of the interval between 
the members of a group,—M. Teaul: Diurnal oscilla- 
lalions of wind velocity at different heights. Between 
May and September, 1917, regular observations were 
made with fraUcnr-sondes at different times of the 
day at the Royal Aerological Station of Vigna di 
Valle for the purposes of aviation. The mean ampli¬ 
tude of diurnal oscillation decreases upwards, start¬ 
ing with 3 m./sec. at the ground. The oscillations 
parallel to the shore-line are almost negligible com¬ 
pared with those in a perpendicular direction. An 
attempt is made to determine a coefficient of correla¬ 
tion between the difference of temperature of earth 
and sea and the wind velocity perpendicular to 
the shore, but the mean error is too Idrge to allow 
of the results being practically applicable up to the 
present.—C. Ravenna and G. Botinelli : The dipeptid 
of aspartic acid and the function of asparagin in 
plants. In these experiments the dipeptid was ob¬ 
tained directly in a state of purity by prolonged boil¬ 
ing of a solution of asparagin.—R. Rainer! : Coral- 
linaceae of the Tripoli coast, i, A description 
(accompanied by thre^ figures) of the five species of 
the genus Lithothamnium found along the floor of 
the Tripoli Sea. namely, L. crispatum , Hauckt , 
Lenormandi, Philip pit (encrusting), and fruiiculosum 
(lightly branching). ’ Seven other species, to be 
described later, were also found.—M. Ascoli and A. 
Fagluoll: Sub-epidermic pharmacodynamic experi¬ 
ences, iv. This deals with the action of thyroids and 
indirect effects.—L, de March!: Obituary notice of 
Prof. Vincenzo Reina, with list of works.—The 
Academy passed a resolution expressing the hope that 
the Government would secure for the nation the “ Villa 
Gioiello/ 1 near Arcetrl, in which Galileo spent the last 
ten years of his life. 

April 25.—F. D’Ovidio, president, in the chair.— 
L. Tonellf: Points in the calculus of variations.—E. 
Cleric! : A pulverulent mineral from Dorgali, in 
Sardinia. This mineral produces luminescence when 
heated. By comparing the corresponding effects with 
various fluorites it is inferred that this phenomenon 
arises from the presence of traces of rare earths.— 
R. Rainer!: Corallinacese from Tripoli, ii. The re¬ 
maining species are Lkhophyllum expansum , 
lichenoides, byssoides, and decussatum, and Mela - 
besia Lejolisii , fn addition, two corallines with 
articulate thallus occurred.—L. Plgoriol: Colouring 
matters from the eggs of silkworms. One gram of 
eggs was treated with a mixture of alcohol and 
acetone and the coloured extract tested with a 
Duboscq colorimeter. The coefficients of extinction 
of the various colours were found to differ according 
to whether the eggs were laid by the white, golden, 
or yellow type of female, or, again, by crosses of 
the two latter, and the results were sufficiently marked 
to be practically useful in testing the variety to which 
the ova belong.—L. Plgerlal and R. Grandiod: Action 
of sulphide of lime on I^epidopterous ova. Pigorini 
found that sulphide of lime dissolves the shell of 
the egg without damaging the living elements, and 
Grandiori uses the method in his embrvologica! 
studies of the j^ggs of Bombyx mori, R . Yamamai, 
and Orgiya antique, with great success.—R. Grandiori: 
Symbiotic microorganisms in Ffem brassicae and 
AparUeles tfonrnta&us, Observations were made on 
four embryonic stages of the Pieris, in which were 
found symbiotic forms similar to others previously 
seen to penetrate the hypoderm of the parasitic 
Ichneumon. 
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Cape Town. 

Roysl Society of South Africa, July 21.—Dr. A. Ogg, 
vice-president, in the chair.-—i\ A. van der Bill ; Xho 
genus Tulostoma, Persoon, in South Africa. This is 
a widely distributed genus, and in South Africa 
two species are thus far known, viz. Tulostonia 
cyclophorum and 7 '. LesUei , a new species, which 
thft author describes in this paper.—P. A. van der 
BIJI: A fungus, Ovuiariopsis pa-fay ae, n.sp., which 
causes powdery mildew on the leaves of the pawpaw 
plant ( C<*rka papaya, Linn.). The author describes 
a fungus found in Natal on the under-surfaoc of the 
pawpaw leaves as a new species, for which the name 
Ovulariofsis papayae is suggested. — P. A. van der 
Bill: South African Xylarias occurring around Dur¬ 
ban, Natal. Four species of Xylarias have thus far 
been collected by the writer around Durban, and of 
these three have not been previously recorded from 
South Africa.— W. A. Jolly : Note on the spinal 
reactions of the Plalana. The author gives a note 
of reflex times observed in the spinal preparation of 
the Platana of the Cape Peninsula (Xenopus laevis or 
an allied species).—J. R. Sutton; A possible lunar 
influence upon the velocity of the wind at Kimberley 
(third paper). This paper deals with the variations 
in the speed of the wind when the moon is furthest 
from the earth. The discussion follows the same 
lines as the previous one, which dealt with the speed 
variations at perigee. The results obtained go to 
confirm the earlier ones. The diagram curves show 
generally the same turning-points as the perigee 
curves, hut later in time, and the moonrise minimum 
is not so pronounced. The apogee curves average 
lower on the scale than the perigee curves. While the 
velocity of the wind tends to rise at perigee when 
the moon is above the horizon, it tends to fall at 
apogee. 

Sydney. 

Royal Society of New South Wales, July 7.—Mr. T. H. 

Houghton, vice-president, in the chair.—Dr. S. 
Smith: Aphrophyllutn JiaUense, gen. et sp. nov., and 
Lithosfrotion from the neighbourhood of Bingara, 
N.S.W. The corals are referred by the author to 
Lifhosfrotion arun&ncum and L. Stanvellcnse, — 
I. H. Malden: Descriptions of three new species of 
Eucalyptus. The first is a dwarf, mallee-like stringy- 
bark, from between Port Jackson and Broken Bay, 
closely allied to a moderately large tree, Eucalyptus 
cafitellata . The second species comes from the sum¬ 
mit of Mount Jounama, at an altitude of about 
S400 ft., thirty miles south of Tumut. It is a larp$ 
tree, a gum, and fhe bark falls off in strips as much, 
as 30 ft, long. It is allied to the snow gum, Euca* 
Ivptus coriacca. and to One of the mountain ashes,' 
E, gigantea. The third species comes from the drier 
parts of Western Australia, and it may be spoken of 
as the dry country representative of the Yate, 
E. accidetitalis. 
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Science , and Labour. 

A FORTNIGHT ago the British Association 
was in session at Cardiff, and men of 
science were engaged in making and discussing 
contributions to the world’s store of natural 
knowledge. This week the Trades Union Con¬ 
gress meets at Portsmouth, and representatives 
of manual labour are asserting their industrial 
and political claims with no uncertain voice. The 
spirits of the two bodies are as the poles apart. 
On one side we have the explorer, animated solely 
by Seal for discovery and eager to learn of new 
fields in which pioneers are prospecting: on the 
other we have workers seeking—no doubt reason¬ 
ably in some cases—full rights and privileges for 
particular occupational interests, and aiming to 
Use these interests for political power. 

It is not within the province of Nature to 
discuss these ambitions of manual labour) or to 
anticipate the.effects of a policy which, to say the 
least, has little constructive work behind it. We 
may, however, deal appropriately with the rela¬ 
tions of science to labour, especially as the activi¬ 
ties of both are essential to human progress and 
prosperity. Schemes for securing greater pay for 
le$a labour occupy most of the attention of the 
puRic Press and social platform, while the vastly 
more important subject of the creation of wealth 
through scientific discovery and industrial appli¬ 
cation is almost unheeded by the very people who 
profit most by it* 
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Labour alone may build pyramids to-day, as it 
did four thousand years ago, but it cannot create 
new industries without new knowledge, and this 
is obtained by scientific research, whether carried 
on in an academic laboratory or in the works* 
Without the aid of science and invention, this 
country would be in the condition of China, where 
four-fifths of the population are peasant cultivators 
of the soil, and the social condition of the people 
is far below that of any British working class. 
The fullest encouragement must, of course, be 
given to the greatest of our industries—agricul¬ 
ture—-but it should also be remembered that there 
are only about as many acres of permanent 
pasture and arable land together, in the United 
Kingdom, as there are people in this kingdom, 
and that we must depend largely for our exist¬ 
ence upon foreign trade. By the use of our 
knowledge and the development of our natural 
resources we have to be able to offer other count 
tries what they are not yet in a position to pro* 
duce for themselves, for the lack of either one 
or the other of these factors of prosperity. 
Resources can be exhausted, but scientific dis* 
covery can continually provide new openings for 
industry, and the nation which makes the best 
use of it can be assured of a leading position for 
its products in the markets of the world. 

When, about the end of the eighteenth 
century, the home demand for corn exceeded the 
home supply, the population of England and 
Wales was about nine millions: now it is about 
forty millions, and we have to look to improved 
methods of cultivation, and to the production 
of new varieties of wheat, to enable us to provide 
more than a week-end supply of food. As a large 
and progressively increasing proportion of the 
world’s inhabitants feed upon wheat, markets from 
which we now obtain supplies will also have the 
demands of other countries to meet, and it will 
be necessary for us to grow more of our own, 
as well as to produce goods which other countries 
will purchase from us. 

We now export textile goods to the value of 
nearly three hundred million pounds annually, 
and we are able to do so, not because of any 
specific aptitude on the part of the British manual 
worker, but because of machinery and of chemical 
industry, which produces ihe dyes required for 
piece goods. Fifty years ago nearly all the cotton 
grown in the United States was exported to 
Europe: now, every year more and more raw 
cotton is being Used in the mills of the New 
England States, and we have to seek fresh 
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sources of supply for our raw material. India is 
also developing* its cotton industry to supply its 
own needs, and the tendency must always be in 
this direction when a country concerns itself with 
progressive industry. China has not yet reached 
this condition, and therefore it exports raw cotton, 
wool, and silk, and imports textiles made from 
them. We are able to send into China cottons 
and woollens to the value of about ten million 
pounds annually, solely because we are in advance 
of that country in science and invention. 

We have reached our position as a great indus¬ 
trial nation by the use of scientific knowledge, and 
we cannot go back to the time when domestic 
manufactures and home markets were our only 
concern. China is rich in the very natural 
products to which our country largely owes its 
prosperity, and through which a large part of the 
population secures profitable employment. There 
is enough coal in the province of Shansi alone to 
last the world for several thousand years, yet 
China has not benefited from its riches because of 
its indifference to progressive knowledge. Two 
hundred years ago we were in much the same 
condition. At that time the total quantity of coal 
raised in Great Britain was not more than a few 
thousand tons, whereas now the annual output 
approaches three million tons. Our early coal 
mines were not more than about 180 ft. deep, and 
it was the invention of - Newcomen's pumping 
engine that enabled the depth to be extended to 
about 300 ft. Now, thanks to Watt's steam- 
engine, and modern methods of ventilation and 
coal-getting, shafts can be sunk and coal seams 
worked at ten times this depth. Our buried 
treasure would have remained hidden in the bowels j 
of the earth to this day, and the million or so j 
miners who derive their living from them would 
be without an occupation which owes its growth 
entirely to the steam-engiqe and other machinery 
which science and ingenuity have provided. 

These workers now number about 5 per cent, 
of the occupied persons in this country, and they 
threaten to hold up most of the nation's industries 
unless certain demands they make are granted. 
Whether their peremptory action can be justified 
or not we will not attempt to discuss, but we do 
ask them to remember that they owe their occupa¬ 
tional existence to science, and that men of 
science really hold the key of power to all indus¬ 
trial positions. A few hundred chemists engaged 
in dye manufacture, or a few thousand in the pro¬ 
duction of sulphuric acid, could paralyse almost 
every industry if they adopted the action by 
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meat of this country. 

The closing of the coal mines would mean the 
stoppage of oiir iron and steel trade, upon which 
our industrial greatness has been built, and here 
again the industry owes its modern development 
to such men of science as Sir Henry Bessemer* 
Dr. William Siemens, and Sir Robert Hadfield, 
to mention three only. Iron ore occurs in China 
almost as widely diffused as coal, but it is a talent 
buried in the ground, and the country derives 
little profit from it, either in employment or in 
power. The Chinese possess to a supreme degree 
the conservative spirit which opposes all advance 
or change, and we should have remained in their 
position if vested interests, either of employer or of 
employed, had been permitted to control national 
development, and industry had failed to take 
advantage of scientific discovery. Manganese and 
nickel, titanium, molybdenum, tungsten, vana¬ 
dium, and other elements now used in steel¬ 
making were all products of scientific investiga¬ 
tion, and from them wealth has been created and 
work provided. 

It would be easy to show that science has been 
the source of development of our chief industries 
and that a single scientific discovery, like that of 
magneto-electricity by Faraday, for example, con¬ 
tributes far more to human progress than the 
action of all the politicians and labour leaders put 
together. The discovery of thorium and cerium 
made possible the manufacture of incandescent 
gas mantles, of which about four hundred millions 
are now produced annually, and from osmium and 
tungsten have developed the great production of 
metallic filament lamps. Aluminium, discovered 
in 1827, has risen from the position of a rare 
metal to a yearly tonnage exceeded only by iron, 
lead, copper, zinc, and tin, and it is manufactured 
exclusively by electrolytic methods, which would 
never have come into existence but for the invests 
gation by men of science of the chemical effects 
of the electric current. 

The workers are now strong enough to exact 
their fair share of the profits arising out of the ap¬ 
plications of science, and no one wishes to disputa 
their just claims in this respect. In their delibera¬ 
tions, however, they should occasionally show 
that they realise the part which science plays in 
opening up new fields of work without iSelf 
sharing in the .distribution of the wealth it created 
Probably, if there were a complete levelling of 4$. 
incomes, wage-earners would not benefit by more 
than about 5 per cent., yet this is the subject 
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upon which attention is mostly concentrated, while 
the means of increasing the amount of wealth to 
divide by creating new industries or increasing the 
output of individual workers are given little con¬ 
sideration. It should be obvious that the greater 
the value of industrial production through science 
and labour, the more will be the profits to be 
shared, and that the curtailment of productive 
capacity must mean eventual disaster. The 
Labour Party has stated that it “has the duty of 
placing the advancement of science in the fore¬ 
front of its political programme.” We look to it 
to justify this claim by presenting to the workers 
in true proportion the relative values of participa¬ 
tion in profits and the creation of wealth through 
science, as determining factors of social improve¬ 
ment and industrial progress. 


Development of Higher Education in India. 

HE fact that applications are now being 
invited for seven professorships and five 
readerships in the University of Dacca will 
perhaps direct increased attention to the latest 
development of higher education in India. It is 
certainly most desirable that the scientific world 
at home should take an interest in the subject, and 
do everything possible to help in a movement that 
is unquestionably of Imperial consequence. For 
this new university is intended to mark an impor¬ 
tant departure; it is to be of the residential and 
teaching type, and both in its government and in 
its ways is to embody, so it is hoped, what is best 
in our universities, old and new, at home. The 
standard of admission of students is to be what is 
customarily the Intermediate examination. 

All who have first-hand knowledge of Indian 
universities, and many of those who have only 
indirect knowledge, will know how urgent is the 
need for reform. The situation easily admits of 
scathing criticism, but it will be more profitable to 
assist to the extent of our opportunities in this 
new constructive effort. No more need be said 
fiere of the past than that we have in India exactly 
what we might expect from the attempt to implant 
m the East, under Government auspices, a system 
of universities modelled on the London University 
of early Victorian days. We know at home to 
what degree our statesmen have been gifted with 
educational insight and how far their training has 
qualified them to adjust educational policy to the 
needs qf a new age or of a different race. Those 
who wish to read in detail the story of Indian uni¬ 
versity development will do well to refer to the 1 
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report of the Calcutta Commission, which was 
noticed at length in these columns on its publica¬ 
tion last year (vol. civ., p. 357). 

Dacca, as the ephemeral capital of Eastern 
Bengal, is well provided with all the material 
elements for making the university a success, and 
the Bengal Muslims declare themselves intent 
upon educational advance. If at the outset an 
academic staff can be assembled that will hold 
; firm to the professed aims of the new university, it 
may succeed in conferring an incalculable boon 
upon India. The terms of the appointments will, 
it is to be hoped, prove sufficiently good to attract 
men of the necessary quality. A professorship at 
its best begins at about 1200L, rising by annual 
increments of 60L to 2160L, and in addition 
there may be an allowance of 600Z. a year. The 
normal age of retirement is to be fifty-five, when 
the benefits of a provident fund will accrue. 

At the present time there will no doubt be more 
than the usual difficulty in recruiting first-rate 
university teachers for India. The abnormal 
demands of the home universities and the unsettled 
state of the world come into reckoning, in addi¬ 
tion to the usual considerations of exile and 
climate. On the other hand, there is ground for 
expecting that in future those who take up educa¬ 
tional service in India will not be penalised to the 
extent they have been in regard to promotion to 
appointments at home. It is to be hoped that the 
appointments at Dacca will be seen to afford a 
very special opportunity of national service and a 
true educational mission, and that they will 
appeal not so much to the spirit of adventure as 
to a real ardour for the advancement of learning 
by high and creative scholarship. The realisation 
of the aims of the new university, and the estab¬ 
lishment of a compelling example that will lead 
others to mend their ways, will make a demand 
on the strength of character and fidelity to prin¬ 
ciple of its first professors not less than on their 
intellectual competence. There is surely much 
here to attract the best type of both character and 
talent. 

As already announced, the first Vice-Chancellor 
of the new university is Mr. P. J. Hartog, lately 
Academic Registrar of the University of London. 
Distinguished in early days as a lecturer in chem¬ 
istry at Manchester, and most recently by his 
leading part in the establishment of the School of 
Oriental Studies in London, Mr. Hartog will ap¬ 
proach his task with ample breadth of intellectual 
sympathy. As a psember of the Calcutta Uni¬ 
versity Commission he gained direct knowledge of 
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dynamic theory, and the present volume, * 

should have expected, abounds in happyillustra* 


Indian university conditions, and cooperated in 
designing the new institution of which he is to be 
the chief academic officer. His abundant expe¬ 
rience, gained amid the conflicts of London Uni¬ 
versity, will be invaluable for his new duties, for 
it is the transformation of examining into teaching 
universities that constitutes the central problem in 
India, If the difficulties have been great at home, 
they are still greater there. Nothing seems so 
urgent, among all the ills that afflict Indian educa¬ 
tion, than that the strangling grip of university 
examinations should be released from the throat 
of learning. 

It is true that under the strong and per¬ 
suasive influence of the Calcutta Commission the 
aspiration for university reform has received a 
large measure of native assent, and this is no 
doubt quite sincere. But the currents of an evil 
tradition are strong and deep; rights and privi¬ 
leges of very serious social import have become 
established; a suspicion is apt to arise that at¬ 
tempts at reform are attempts to restrict and 
deprive, and that they are actuated by a desire to 
check, rather than to aid, the advance of that kind 
of learning which will best help the Indian to 
progress and self-dependence. This havering dis¬ 
trust will assuredly attend the early labours of 
Mr. Hartog* and his colleagues, but even if they 
cannot move far towards realising “a fresh syn¬ 
thesis of Easterij and Western studies/* which is 
the stated ideal of their university, they may, with 
good fortune, inaugurate a salutary and far-reach- 
iiig reform. 


The Foundations of Aircraft Design* 

Applied Aerodynamics . By G. P. Thomson, 
Pp, xx + 292. (London: Hodder and Stoughton, 
Ltd., n.d.) Price 4 2s, net. 

R. THOMSON has made no mention of his 
own share in the worit which he describes, 
but it is common knowledge that the development 
of experimental methods, more particularly in 
full-scale research, owed much to his initiative 
during the war. At one period, as a member of 
the experimental staff of the Royal Aircraft 
Establishment, he took an active part in the now 
historic debate on “scale effect ” : at a later date 
he joined the staff of the Aircraft Manufacturing 
Company, and there obtained first-hand acquaint¬ 
ance with the routine of a commercial. design 
office. Such varied experience, combined with a 
considerable amount of actual flying, constitutes 
the best possible qualification for authorship of a 
text-book on the practical applications of aero< 
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tioos of the interaction of constructional and aero¬ 
dynamic considerations in design; but it does not. 
of itself tend to ensure clear and systematic 
presentation of results, and we believe that by 
devoting a longer period to deliberation and planr 
ning Mr, Thomson could have produced a better 
book. 

Let us confess at once that we have found it 
quite exceptionally difficult to form our judgment 
of this volume, and that we may have had .a., 
wrong idea of the class of readers for which it 
is primarily intended. Mr. Thomson's preface is 
not very explicit on this point, but taken in Con¬ 
junction with Col. O'Gorman’s introduction it 
certainly seems to suggest that he has catered 
principally for the designer,, whilst keeping in 
view the needs of R.A.F. officers training; in 
other words, that his book is intended both as a 
work of reference and as a manual of instruction. 
But if so, then form and arrangement, we cannot 
but think, become matters of very real import# 
anee, and it is on this score that we venture the 
foregoing criticism. At our first reading of the 
text, the difficulties which confront the student 
impressed us so much as almost to obscure its . 
very real merits; and although on a second exam¬ 
ination we were able, with our acquired know¬ 
ledge of the whole book, to appreciate and enjoy 
the author’s success in compressing so much 
valuable material into some 280 pages of large 
type, we cannot help thinking that our first im¬ 
pression was more representative of the view 
which an uninitiated reader would obtain. We 
suspect that Mr. Thomson, when he wrote, wa$ 
too close to the work which he describes to be 
able to see his subject from the point of view of 
his readers. 

The student, for example, who comes new to; 
the subject ought always to be given the defini* 
tions of special terms and the meanings of special * 
symbols used before he meets them in the course 
of the argument: he ought not to find casual : 
references to “ interference ” scattered throughout 
chap, iii., and yet be denied a definition, even - 
by implication, of this term until he reaches the 
very end of the chapter; nor ought he in chap, x- 
to find himself suddenly confronted by symbols 
to the meaning of which he is given no clue, save 
a general reference to two chapters in the second ‘ 
part of the book. In our experience, much of 
the difficulty of aeronautical literature consists iflr' 
the sheer number of the symbols which it is found 
necessary to employ, and we would gladly ex* 
change the glossary of aeronautical terms, whi®k 
forms an appendix to this volume, for a 
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kfced list of symbols and their meanings—more 1 
especially now, when an excellent scheme for 
standardising these has been evolved by the 
Royal Aeronautical Society. The designer who 
will use the book as a work of reference doubt¬ 
less has a better initial acquaintance with its 
notation, but since he will require to read the 
book piecemeal we suspect that his difficulties will 
be very much the same. For him it is most im¬ 
portant that each several argument shall be as 
far as possible self-contained, with assumptions 
clearly stated at the outset. Now in some sec¬ 
tions of the chapters on stability we can almost 
feel Mr. Thomson developing his thought as he 
proceeds: the discussion of a problem is begun 
with insufficient data; the scarcity becomes ap¬ 
parent as the analysis proceeds; assumptions 
have to be made, and are made, sometimes with 
little justification other than that of necessity. 
The sequence is typical of engineering as distinct 
from purely scientific investigations, since 
“ engineering ” (we believe the modification of 
Samuel Butler’s epigram is due to Prof. Unwin) 
**is the art of drawing sufficient conclusions from 
insufficient premises ” : but it is not a suitable 
arrangement when the results of these investiga¬ 
tions come to be “written up” for the practical 
man, who is apt to become bewildered by the 
steady accretion of assumptions, and even to be 
doubtful, at the finish, whether any new result has 
been obtained at all. 

One feature of this book will, we believe, be 
of the very greatest service to its readers : there 
are practically complete references to original 
sources of Information, even in instances where 
the reports quoted had not passed from the type¬ 
written to the final form at the time of writing. 
(Incidentally, their authors* names are somewhat 
frequently misspelt.) The advantages of this in¬ 
formation will be apparent to every serious 
reader, and of immense service to the designer. 
The book’s own index is not equally successful; 
at all events, we have not found it of much assist¬ 
ance in compensating for the faults of arrange¬ 
ment which we have noticed above, and of which 
other instances might be given—such as the in¬ 
clusion of actual experimental data, and of a care¬ 
fully reasoned plea for further experiments on 
body-resistance, in a chapter ostensibly dealing 
with experimental methods, of a paragraph and 
three diagrams .bearing on the distribution of 
forces between the upper and lower planes of 
a biplane under the chapter heading of “centres 
of pressure and wing-moments,” and of Fig, 94, 
an illustration of experimental apparatus, in a 
chapter which otherwise is devoted to the dis¬ 
cussion and application of experimental data. 
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We have failed in our intention if the foregoing 
criticisms suggest that we consider this an un¬ 
sound or a carelessly written book; on the con¬ 
trary, we are convinced that readers who have 
had some first-hand acquaintance with the work 
?f which it treats will read it with real pleasure 
—and, after all, no better proof of its excellence 
could be adduced. Our only reason for thus 
emphasising the importance of arrangement and 
presentation is that we hope soon to see a second 
and revised edition in which these aspects have 
received greater attention: very little labour, we 
believe, would be required to make this work as 
satisfactory, regarded as a text-book of design, 
as it already is in essentials, whereas the im¬ 
pression which it will make upon the ordinary 
reader as it stands is not likely to do justice to 
its very real merits. 


Food Poisoning. 

Food Poisoning and Food Infections . By Dr. 
William G. Savage. (Cambridge Public 
Health Series.) Pp. ix + 247. (Cambridge: At 
the University Press, 1920.) Price 15s. net. 

HE subject of this work is one not only of 
great importance in medicine, but also of 
much scientific interest. It necessarily covers a 
very wide field, for the production of disease by 
food may depend upon any one of a large number 
of different conditions. A food may be inherently 
poisonous, or its ill-effects may depend upon some 
abnormal sensitiveness on the part of the con¬ 
sumer; it may acquire poisonous properties asi the 
result of putrefactive or other chemical changes 
on keeping; it may become the vehicle of metallic 
poisoning from contact with containing vessels, 
or of bacterial infection resulting from animal 
disease, or from subsequent contamination with 
pathogenic organisms. Dr. Savage has rendered 
a great service, alike to medicine, to public 
health, and to pure science, in gathering together 
in a small volume the most recent and authorita¬ 
tive information upon the various ways in which 
health may be prejudicially affected by food. 
There is no one who could more fittingly have 
undertaken the task, for the subject is one of 
which he has a wide practical experience, and 
which he has made peculiarly his own. So well 
has he done the work that scarcely any unfavour¬ 
able comment suggests itself, and a review must 
take the form, most pleasant to the reviewer, of 
a short account of the way in which Dr, Savage 
has treated his subject. 

The first chapter is occupied by a short his¬ 
torical review, and the author then passes on to 
animal infections transmissible to man, a Subject 
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which, apart from the group of diseases due to many outbreaks of food-poisoning the bacterid 
Gf&rtner’s bacillus and its allies, is dealt with logical examination has been so insufficient that 
briefly as not falling within the proper scope of no certain facts can be gleaned, but the full in- 
the book. In discussing food as a passive vehicle structions given in these pages should enable any 
of infection, Dr. Savage gives a very useful sum- bacteriologist to carry out an investigation on 
mary of experimental work on the temperatures adequate lines. 

reached in ordinary cooking. Many readers will Other forms of bacterial food-poisoning receive 
be surprised to learn how inadequate ordinary full discussion, but the weight of evidence seems 
boiling and baking are to destroy bacteria in the against their importance, if not against their exist- 
deeper parts of a large joint of meat, and how ence. Botulism, of course, is a well-known con- 
little reliance can be placed on cooking as a safe- dition on the Continent and in America, and re¬ 
guard against infection. Foods inherently poison- ceives a chapter to itself. Special types of food- 
ous are the subject of the next chapter : poisonous poisoning, such as those due to mussels, cheese, 
fish scarcely occur in this country, but an adequate and potatoes, are also dealt with in a separate 
account is given of the effects produced by certain chapter, and seem to be chemical in their origin, 
fungi, and of ergotism and lathyrism. Food In a discussion on putrefaction an excellent 

idiosyncrasy is then discussed : the writer accepts popular account is given of the chemical and bac- 

the view, now usually held, that this is a question teriological aspects of that process, and Dr. 
of anaphylaxis. Certain persons may be so ab- Savage has no difficulty in laying the bogey of 
normally sensitive to a particular foreign protein ptomaine poisoning. This hypothesis dates from 
as to react against it, with symptoms recalling a time before the rise of modern bacteriology; 
those of anaphylactic shock, even when it is taken ptomaines are unquestionably formed during 
by the mouth—a view which presupposes that putrefaction, but their toxicity has been exagger- 
some minimal amount escapes digestion and ated, and they are present in any quantity onfy 
reaches the blood unchanged. The commonest “when the food is far too nasty to eat.’* 
protein against which such hypersensitiveness is Chemical poisons in food, unintentionally Intro- 
exhibited appears to be white of egg, but even duced, are dealt with under two headings—that 
milk may be thus poisonous to certain individuals, in which they are introduced in processes of manu- 
The largest section of the book is naturally facture, and that in which they arise from the 

devoted by the author to those outbreaks of acute chemical action of the food upon the tins or other 

gastro-enteritis so commonly described in the vessels in which it is put up; a further group is 
newspapers as “ptomaine poisoning, ” but which formed by the preservatives used to prevent second¬ 
are now well known to be instances of infection ary bacterial action. These subjects are treated in 
with some member of the Salmonella group of adequate detail, and in conclusion there is a 
bacilli. Here Dr. Savage is on his own ground; chapter on the prevention of food-poisoning. The 
his report to the Local Government Board on this book is compact, well printed, and adequately 
subject in 1913 is well known. The symptoms, indexed, and should be of signal service to the 
mode of causation, pathology, and bacteriology medical profession and to all engaged in public 
are fully discussed, and a table is given of 112 health work, while it is a mine of information to 
outbreaks in this country, with the chief known the bacteriologist, and so clearly written as to 
data concerning each. (It is a pity, by the way, be of no small interest to the general reader. 

that Dr. Savage persistently uses “data” as a _____________ 

singular instead of as a plural word.) The 

bacteriology of the Salmonella group is an Malaria at Home and Abroad, 

extremely interesting, but a very difficult, subject. Malaria at Home and Abroad, By Lt.-Col. S. P. 
We do not know whether the different food- , James. Pp. xi + 234. (London: John Bale, 
poisoning bacteria are mere races of one type, or Sons, and Danielsson, Ltd., 1920.) Price 

deserve the rank of separate species; it is,a most 2 S S * net * 

puzzling thing that a single organism should be /^OL, JAMES'S book appears at an opportune 

the cause of paratyphoid fever as a rule, and yet at time, when malaria, owing to the Great 

times produce a gastro-enteritis which is clinically War and the return of soldiers from highly 

a quite different disease. Into this thorny ques- malarious countries, has acquired a much wider 
tion Dr. Savage scarcely enters, though he gives distribution than before. How wide that ffis 5 - 
an excellent account of the known facts as re- tribution is at the present time is seen on the map 
gards both human and animal infections, together of the world in the frontispiece, and how It 

with a full and useful bibliography of the affected England in 1919 is shown bn map 591 

“Gartner group.” It is unfortunate that in p. 90. It appears that since March i, 1919, whea 
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notific&tibtr of malaria became compulsory in this 
country, no fewer than 14,000 demobilised soldiers 
were, up to November, 1919, notified as suffering 
from relapses. These figures alone show the im¬ 
portance of the subject at home, while it is no less 
so abroad, for it is well known that malaria has 
become even more prevalent abroad than it was 
when Sir Ronald Ross made his epoch-making 
discovery as to the rdle of the mosquito in the 
spread of the disease, and wrote his classical work 
on its prevention. 

Col. James has had a large experience of 
malaria in its endemic and epidemic forms, and 
he evidently possesses the gift of being able to 
impart his knowledge in an interesting way. 

Lucidity and the maintenance of interest are 
essential in a book of this kind, for otherwise 
the many facts and details set forth in connection 
with the causation, spread, clinical features, 
pathology, diagnosis, treatment, and prevention 
of the disease would appeal only to a few special¬ 
ists, whereas we hope this book will be read by 
every medical man and by our administrators in 
tropical countries. The volume is divided into ten 
chapters. The first is devoted to the life-history 
of the parasite and to the mode of spread of the 
disease; the second to the factors concerned in 
the spread of malaria. The next two chapters 
deal with the practical work necessary for inquiry 
into malaria, followed by chapters on a malarial 
survey in England and the tropics, and epidemio¬ 
logical observations in each. The remaining four 
chapters give an account of the symptoms, patho¬ 
logy, diagnosis, treatment, and prevention and 
eradication of malaria. 

The illustrations number 104. They are a 
feature of the book, and very helpful to the 
reader, leaving less to the imagination than many 
other monographs. For instance, the photographs 
depicting the rot-holes in trees; roof gutters with 
blind ends where water lodges; cut bamboos and 
a common water plant are likely to give a truer 
and more lasting impression regarding the nature 
of certain breeding places of larvae than any long 
description. 

When giving an account of the clinical onset, 
course; and termination in ordinary cases of 
malaria, Col. James very properly points out that 
the primary illness does not always commence 
with very characteristic symptoms and signs, and 
he remarks that an atypical onset has been ob¬ 
served so frequently in primary bases of malaria 
contracted during , the war that it is advisable to 
keep in mind the possibility of malaria as regards 
almost every illness in which, after proper clinical 
examination, some doubt as to the diagnosis re¬ 
mains, This requires to be borne in mind in view 
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of the frequency with which soldiers who have 
served in the war have hot suffered frorn their 
first attack of malaria until after their return home. 
This warning is repeated when describing the 
pernicious symptoms which may appear in in¬ 
fections with the malignant tertian parasite, and 
more rarely with either of the other two species 
of parasites. In such cases there may be in a 
patient who is obviously very ill an almost com¬ 
plete absence of what are known to be the usual 
clinical signs of malaria, and unless the blood 
is examined the malarial attack may be mistaken 
for sunstroke, alcoholism, acute heart failure, 
dysentery, cholera, appendicitis, etc. It is because 
of the protean character of this disease that Sir 
Patrick Manson, to whom this valuable book is 
dedicated, states in the preface that “no man 
has a right to practise in malarial countries or 
as a consultant in this country who cannot use his 
microscope in the diagnosis of malaria and other 
blood parasites.” 


The Oil Industry. 

Animal and Vegetable Oils, Fats, and Waxes: 
Their Manufacture, Refining, and Analysis, in¬ 
cluding the Manufacture of Candles, Margarine, 
and Butter . A Practical Treatise . By Dr. 
Geoffrey Martin. (Manuals of Chemical Tech¬ 
nology, ix.) Pp. x + 218. (London: Crosby 
Lockwood and Son, 1920.) Price 12s . 6 d, net. 
INCE the death of Dr. Lewkowitsch there 
have appeared quite a number of books on 
the oil industry, mainly based on his work. The 
present volume shows the advances made, inas¬ 
much as more attention is devoted to recent in¬ 
dustrial developments. Dr. Martin has produced 
a very valuable compilation of recent patents and 
improvements, which is well worth the perusal of 
anyone interested in the oil industry. Excellent 
chapters on the extraction (including that from 
waste products), refining, and hydrogenation of 
oils and fats, and on the candle industry, are given 
with profuse illustrations. Perhaps too much 
stress is laid on the volatile solvent process for 
the extraction ot seed oils. Up to a few years 
ago oils extracted by this process were rarely to 
be found on the market, due no doubt to the 
difficulty found in the filtration of the extracted 
oils. 

Coming to the general and analytical sections of 
the work, we do not find these entirely up to date. 
The portions dealing with linseed oil (oxidised 
and polymerised) and with the action of driers 
take np note of the recent work of Morrell, Ingle 
(J.S.C.I., 1911 and 1913)* and Mackey (J.S.CL, 
1916 and 1917). Under linoleum the author states 
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that linseed oil can be blown in live of six hours, 
whereas to obtain a suitable product, in our ex- 
perience, eighteen to twenty hours are necessary, 
Also in the manufacture of linoleum cements 
he mentions an amount of kauri gum which is 
far in excess of that required. His assumption 
that in the blowing process (Wood and Bedford, 
and Walton) " superoxidised oil ” is formed has 
not as yet been proved (see Ingle and Wood- 
mansey, J.S.C.I,, 1919, p. 101). Otherwise the 
brief description of the linoleum industry is good. 

In discussing the oils used in the cloth trade, 
while the preparation of distilled oleines, etc., is 
well treated, the testing of them with regard to 
their application is too brief. We do not find any 
reference to the Mackey oil tester, and little men¬ 
tion of the danger of spontaneous ignition or other 
fire risks. 

The analytical chapter is all too brief, though 
for the most part well done. The present writer 
has shown (J.S.C.I., 1902, p. 587) that HubFs 
solution should be used fresh, and not after 
twenty-four hours* mixing, as Dr. Martin, copy¬ 
ing Dr. Lewkowitsch, states. With regard to the 
preparation of Wijs’s solution, Dr. Martin includes 
the method from iodine trichloride, a product of 
doubtful purity, and in this he follows the recom¬ 
mendation of the Government Committee of 
Analysts (Ministry of Food), but he also gives in 
the chapter the more trustworthy method by the 
Saturation of glacial acetic acid solution of iodine 
with dry chlorine. Also one misses the details of 
the valuable hexabromide test. 

With regard to the edible qualities of hydrogen¬ 
ated oils as compared with natural fats, such as 
butter and lard, it may be pointed out that the 
assumption of a continuous carbon chain in all 
the fatty acids has not yet been proved. It is 
probable that some of the unsaturated oils con¬ 
tain “branched chains ” (Verzeigte Ketten), and 
so in hydrogenation isomeric stearic acids may 
be formed, and these may have quite different 
digestibility. Hence it does not follow that a 
stearine produced by hydrogenation would have 
the same food value as a natural fat. 

The author reprints reports of the Government 
Committee of Analysts (Oils and Fats Branch, 
Ministry of Food) which we consider so inade¬ 
quate that it is surprising that Dr, Martin gives 
them space. 

On the whole, the work should prove of great 
assistance to the student of the industrial develop¬ 
ments of the oil trade, but to the chemically 
minded it does not go far enough into the dis¬ 
cussion of the application of scientific principles 
and tests to the industry. Harry Ingle. 
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Science in History. 

Transactions of the Royal Historical Society, 
Fourth Series, Vol, xi, Pp. v + 247. 

(London : Royal Historical Society, 2919.) 

scientific readers the most important com¬ 
munication in this volume is that by 
Sir Richard Gregory, entitled 11 Science in the 
History of Civilisation.” There are, the author 
tells us, two methods of approaching the history 
of science—that of the specialist, who regards it 
purely as growth of the knowledge of material 
objects and phenomena in the course of time; and 
that of the historian of human culture, who dwells 
on its influence upon social and economic con¬ 
ditions. The object of this paper is to plead for 
a closer co-ordination of these separate points of 
view in works of general history. This has been 
attempted to some extent by Voltaire, Buckle, and 
llecky, and in more recent times by Mr. and Mrs, 
Whetham and by Mr. F. S. Marvin; but some 
modern speculations have served only to darken 
knowledge. The late Mr. B. Kidd traced the 
cause of the evolution of society to the continu¬ 
ous action of religious beliefs, but Dr. Russel 
Wallace pointed out that the doctrine of pro¬ 
gressive ethical impulse does not explain how the 
rude struggles of 2000 years ending in the six¬ 
teenth century could have tended to increase and 
develop the altruistic and ethical sentiments of 
early races in their struggle for existence. 

The true age of science dates from the era of 
experimental investigation, advocated by Roger 
Bacon and advanced by Galileo and the men of his 
age. It is the scientific scepticism thus created 
which is responsible for the growth of knowledge 
and its effects to which all material advance is to be 
attributed. The question for the future is how to 
use rightly the power which science gives to 
modern man; not to teach it as a jumble of iso¬ 
lated facts and theories, but in the history of its 
development from the earliest times. The neces¬ 
sity of payine increased attention to the history 
of science has been urged by Sir J. J. Thomson’s 
committee on the position of natural science in 
the educational system of Great Britain; and on 
the research side a group of students working 
with Dr. C. Singer at Oxford has produced the 
first volume of "Studies in the History and 
Method of Science/’ while a second is in the press, 
to be the basis, it is hoped, of a comprehensive 
"History of Science,” on lines similar to those 
of the "Cambridge Modern History." This new 
movement is ably advocated in the paper under 
notice. P, 



September^ 1920] MATURE 45 


Our Bookshelf. 

A Critical Revision of the Genus Eucalyptus . By 
J. H, Maiden. Vol. ii., parts 8~io. Vol. iii., 
parts 1-8, Vol. iv., parts i, 3, 5-10. (Parts 
xvui.-xxviii., xxxi., xxxiii,, xxxv.-xl. of the 
complete work.) (Sydney: W. A. Gullick, 
1913-ao.) Price 2$. 6 d. per part. 

Australia, with an approximate area of 3,000,000 
square miles, exhibits many peculiarities in its 
flora, one of which is the presence of large genera 
distributed practically throughout its full extent. 
Noteworthy among these are Eucalyptus and 
Acacia. Eucalyptus comprises species presenting 
the largest trees of the country down to dwarf 
bushes. Mr. Maiden’s critical revision of the 
genus Eucalyptus, of which the first part was 
published in 1903, is now, we believe, approach¬ 
ing completion with the fortieth part. Nearly 
twenty years is a long time to wait for the ter¬ 
mination of a work so greatly needed, yet the 
author mpy well be excused, considering his multi¬ 
farious duties as director of the Botanic Gardens 
and Government domains; but it is a case of 
“better late than never.” In spite of the pressure 
of other matter, the author and Government 
printers succeeded in publishing fourteen parts 
during the actual war period. 

For the purposes of this monograph Mr. 
Maiden visited Europe to compare his materials 
with the type-specimens of the species published 
by earlier European botanists. In fact, he spared 
himself no trouble to reduce the complicated 
synonymy of certain species. How far he has 
succeeded can be discovered only by the student 
of his great work. 

Mr. Maiden defines and figures upwards of 200 
species. His illustrations are not artistic pictures, 
but they are something better, as they repre¬ 
sent the specific characters, and are excellently 
drawn. For example, the leaves of many species 
of Eucalyptus present a great variety in form in 
the same species and even in the same individual. 
The seed vessels, too, differ considerably in shape 
in different individuals of the same species. These 
peculiarities are faithfully reproduced, and the 
origin of each figure is carefully indicated. 

Following the descriptions is a more or less 
lengthy list of specimens belonging to the species 
in question. Full* synonymy, with references to 
the place of publication, is given, and we under¬ 
stand that the author will deal with the classifica¬ 
tion of the species, of hybridity, and of other 
questions concerning the genus in a later part. 

W. Bottino Hemsley. 

Annual Reports of the Society of Chemical In¬ 
dustry on the Progress of Applied Chemistry . 
Vol. iv. 1919. Pp, 63a. (London: Society of 
Chemical Industry, 1920.) Price 12s. 6 d. (non¬ 
members). 

The first three volumes of the annual reports on 
the progress of applied chemistry, issued by the 
Society of Chemical Industry, suffered from the 
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stress of war conditions under which they were 
produced, and were inevitably incomplete in some 
respects. In the volume for 1919, the fourth of 
the series, the publication committee has, how¬ 
ever, achieved its purpose of preparing a complete 
conspectus of progress in the various branches of 
applied chemistry. Moreover, some of the gaps 
which occurred in previous volumes have now 
been filled up. The subject of explosives is 
dealt with for the first time, the extremely * 
interesting and valuable report covering the 
period from the beginning of the war until the 
end of 1919. The reports on ceramics, building 
materials, and fermentation for 1918, which had 
to be held over, appear together with the reports 
for 1919, and a section dealing with analysis, 
which was omitted from previous volumes, is also 
included. 

The volume includes reports on progress during 
1919 in practically all branches of chemical in¬ 
dustry. The reports, although of necessity con¬ 
densed, are generally both comprehensive and 
complete, and the authors are to be congratulated 
on the success with which they have accomplished 
their laborious tasks. The volume will undoubt¬ 
edly be of the utmost value to technologists, and 
may fitly find a place on the library shelf beside 
the annual report of the Chemical Society, to 
which it is complementary. 

Cotton Spinning . By William Scott Taggart. 

Vol, iii. Fifth edition. Pp, xxvui + 49Q. 

(London: Macmillan and Co., Ltd., 1920.) 

Price 105. net. 

This well-known and authoritative work on 
cotton spinning is published in three volumes. 
It deals with all the processes up to carding; 
with all appliances up to the end of the fly frame; 
and, finally, with the theory and processes of 
spinning and with mill planning, including the 
important subject of humidity. It has reached, 
in vol. i., a sixth edition, and in vols. ii. and iii. 
a fifth, which facts sufficiently mark the popu¬ 
larity and authority of the treatise. Vol. iii. 
has just been re-issued with important addi¬ 
tions. The three volumes include no fewer than 
543 detailed drawings descriptive of the sources 
and characteristics of the cotton fibre and of its 
treatment by means of the machinery through 
which it passes until it emerges as marketable 
yarn. They thus form a complete compendium 
of the several stages of manufacture of this im¬ 
portant textile. 

Vol. iii, deals especially with the treatment of 
the fibre necessary to ensure uniformity in the 
yarn and regularity of diameter and of length, 
weight, and strength so vitally essential to the 
production of a round, solid thread. Useful tables 
of information are given relative to the indicated 
horse-power required for the various machines, 
etc. Much new matter is to be found in Appen¬ 
dix ii., relating to gassing, costing, etc., and a 
detailed index adds considerably to the value of 
the volunfte. 





46 


NATURE 



Letters to the Editor. 

[TJtle Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , or to correspond with 
the writers of t rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Relativity. 

The relativist position is stated as being ** that only 
relative motions are of physical importance.’’ 

If this is meant to apply to rotation as well as to 
motions of translation, and to deny that rotation is 
absolute, and independent of the relation of the 
revolving body to anything outside itself, I would 
suggest that a relativist should try the following ex¬ 
periment. Let two casks, A and 6, of suitable sizes, 
De placed one within the other (A inside), and so 
mounted that either can be rotated independently. 
Now let the believer in relativity place himself inside 
A ao that he can see nothing but its inner surface. 
So far as appearances are concerned, he will not 
know whether A is stationary or in motion. 

First let A be stationary and let B be made to 
revolve at, say, 1000 revs, per minute. This will cause 
no change of any sort in the sensations of the occu¬ 
pant. Next, with B stationary, let A be given the 
same angular velocity for a minute or two. If the 
experimenter survives this trial, he will be in a posi¬ 
tion to assert that the “physical importance” of the 
angular velocity of A with reference to B is not the 
Same as that of B with reference to A. So far, how¬ 
ever, as the geometrical relations of A and B are 
concerned, it is a matter of indifference which of the 
two is revolving. A. Mallock. 

9 Baring Crescent, Exeter. 


Toads and Red-hot Charooal. 


Toads are associated with some wonderful myths, 
and my scepticism was naturally great when my 
friend Mr. H. Martin Leake assured me, while on 
a visit to Cawnpore in October of 1915, that toads 
would eat red-hot charcoal. An after-dinner demon¬ 
stration, however, soon dispelled my doubts. Small 
fragments of charcoal heated to a glowing red were 
thrown on the cement floor in front of several of the 
small toads (usually Bufo stomaticus ) which so com¬ 
monly invade bungalows at that time of year, and, to 
my surprise, the glowing fragments were eagerly 
snapped up and swallowed. The toads appeared to 
suffer no inconvenience, since not only did they not 
exhibit any signs of discomfort,' but, on the contrary, 
several toads swallowed two or even three fragments 
in succession. A probable explanation of the picking- 
up is that the toads mistook the luminous pieces of 
charcoal for glow-worms or fireflies, the latter being 
numerous in the grounds of the Agricultural College 
at Cawnpore in October; but this does not account for 
the swallowing of the hot particles—the absence of 
any attempt to disgorge. 1 repeated the experiment at 
Allahabad in August, 1916, with the same results (the 
toads even attempting to pick up glowing cigarette- 
ends), though I have never observed glow-worms or 
fireflies in Allahabad at any time of year. 

The fact that some toads seized several hot particles 
in succession would seem to imply either that the heat 
was not felt (which seems incredible), or that memory 
is entirely absent in toads; but since toads most cer¬ 
tainly come to associate a given time of day with the 
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supply of food, i.e. remember, this latter explanation 
seems to be equally incredible. The truth must be 
that the incentive to seize an object (a luminous point 
in this instance) usually associated with an Insect is 
so strong that even acute pain is no deterrent when 
the experience is limited—the lessons of experience 
out of the ordinary require to be burned ” into the 
toad intelligence by sheer repetition, just as the im¬ 
prisoned shark which repeatedly bruises its snout 
against the glass of its tank has the lesson 
* * knocked ” into it in time. I may add that I unfor¬ 
tunately neglected to examine the toads post-mortem, 
and that I have recently repeated these experiments 
with Bufo vulgaris in England with entirely negative 
results. W. N. F. Woodland. 

“ Kismet,” Lock Mead, Maidenhead, 


Active Hydrogen. 

In March last 1 observed an interesting j pheno¬ 
menon while conducting certain experiments! in the 
Maharajah’s College, vizianagaram, with detonating 
mixtures with excess of hydrogen when they are sub¬ 
jected to the silent electric discharge in an ozoniser. 
In one experiment the oxy-hydrogen mixture, after 
leaving the ozoniser, was allowed to pass through an 
alkaline solution of potassium permanganate. In the 
course of the experiment an electric spark accidentally 
took place in the mixture, and as a consequence an 
explosion occurred in which a part of my apparatus 
was smashed to pieces; but to my surprise 1 found 
that the whole of my permanganate solution turned 
green at once. 

It was surmised from this that the instantaneous 
reduction might be due to the presence of an active 
modification of hydrogen produced in the circum¬ 
stances, since molecular hydrogen brings about the 
same change very slowly/ In order to study the 
problem more conveniently, I filled a Hofmann 
eudiometer with an alkaline solution of potassium 
permanganate, and a few cubic centimetres of 
an explosive mixture with excess of hydrogen 
(3 vols. of hydrogen and 1 vol. of oxygen) were ad¬ 
mitted into the explosion tube and the mixture was 
sparked; as soon as the spark passed through the 
solution it turned green. 

With the object of testing further the reducing 
efficiency of this new form of activated hydrogen, its 
effect was examined in a number of reactions. It 
was thus found that with this hydrogen an alkaline 
solution of indigo was converted into indigo white, 
ferric chloride into ferrous chloride, potassium nitrate 
into potassium nitrite, arsenious acid into arsine, 
potassium perchlorate into potassium chloride, and a 
number of other reactions were also tried with like 
results. 

Some references to the literature relating to this 
subject of active hydrogen may be of interest. In 
1913 Sir J. J. Thomson was led to conclude from 
examination of the paths of positively charged par¬ 
ticles that they “revealed the presence of particles 
having an atomic weight of 3, presumably triatomic 
molecules of hydrogen/’ Duane and Wendt showed, 
in 1917, that when hydrogen is exposed to the bom* 
bardment of a-particles from radium emanation a 
contraction in volume occurs, a fact which has 
been incidentally observed by Usher, and con* 
firmed recently by Lind. In 191a Dr. Langmuir 
discovered an active modification of hydrogen by 
heating a metallic filament in hydrogen at low pres¬ 
sures. Again, so late as May last, Gerald and Robert 
S. Landauer published a paper on triatomic hydrogen 
in the Journal of the American Chemical Society. 
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These Investigators activated hydrogen, in different 
ways* all the methods being dependent on gaseous 
ionisation* The hydrogen was activated by the o-rays* 
by the electrical discharge in a vacuum, by the corona, 
and by Schumann light, though the last means of 
activating hydrogen wa9 unsuccessful. 

Sir J. J. Thomson found in 1913 (Proc. Roy. Soc., 
A, lxxxix., 20) that “X, disappears when a mixture 
of it with hydrogen is sparked with sufficient oxygen 
to give a violent explosion/’ In my experiments, 
however, I find that the active hydrogen appears with 
the explosion; moreover, the fact that under similar 
conditions with excess of oxygen ozone is produced, 
and with excess of hydrogen an active form of it 
makes its appearance, is significant when we consider 
the nature of the chemical process of the formation 
of water when explosive mixtures are subjected to 
an electric spark. Y. Venkataramaiah. 

Indian Institute of Science, Bangalore, India, 

July 23. 


The Organisation of University Eduoation. 

The discussion that has been started by the Govern¬ 
ment’s offer of the Bloomsbury site to the University 
of London has already opened up a bigger question, 
namely, that of the vital necessity for re-organising 
thoroughly the university system—or quasi-system—of 
this country. It is becoming clear that we must 
have a regional university system, such that every area 
of sufficient population shall be provided with a fully 
equipped and fully staffed university as its educa¬ 
tional centre and' capital; and more and more it is 
becoming evident that the duties and services of each 
university will not by any means be exhausted by the 
teaching and research carried on therein, but that it 
must undertake besides the tremendously important 
work of organising tutorial education for the adult 
workers hungering after knowledge and the work of 
aiding and leavening and guiding all the secondary 
schocds in its area. If we take account (1) of these 
considerations and all that they involve in the way of 
extra-mural organisation and supervision and teach¬ 
ing, (2) of the demand that the Imperial College of 
Science shall be elevated to university rank, (3) of 
the objection raised to the Bloomsbury site that ten 
times its acreage would be required for a university, 
and (4) of the recent plea that universities should be 
decentralised and located in the open so far as possible 
rather than in a city; it seems to follow that very 
probably the existing University of London will have 
to be divided into, or replaced by, some half a dozen 
or so independent universities, one or two central—as, 
e,g, t in Gower Street, etc., and Kensington—and the 
others in the outer ring to serve the large popula¬ 
tions of the Kent and Surrey and Essex and Middlesex 
areas; and, if this necessity be made clear, no senti¬ 
mental attachment to the old University of London 
ought to weigh against the unquestioned needs of 
education. Of course, millions would be required 
from the Government to carry out such a scheme; but 
perhaps one day we may have a Government that, 
instead of wasting mahy tens of millions on wild-cat 
military expeditions, will invest one or two tens in 
universities—to the incalculable gain of the country. 

It seems to me, however, that, if the universities 
themselves admit the need for regional division and 
systematic organisation, they should at least pave the 
way therefor by such working Agreements as will 
utilise to the best advantage so much regional dis¬ 
tribution as at present exists instead of perpetuating 
a sort of chaos. I have been led to these reflections 
by a study of the pass-lists of the recent London 
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matriculation, from which 1 see that nearly 3800 
candidates entered. (Incidentally, the fact that under 
33 per cent, passed suggests certain very serious 
criticisms, into which, however, I will not digress.) 
Now, obviously, we have evidence here of a very" 
serious congestion; and it is clear that the congestion 
might be very considerably lessened if the regional 
system were applied at once, as a start, to matricula¬ 
tion candidates. I find that among the first 176 suc¬ 
cessful candidates there are scholars from (1) Bever¬ 
ley, Chesterfield, Halifax, Huddersfield, Keighley*, 
Leeds, Spalding, and Sunderland; (2) Manchester; 
(3) Birmingham and Worcester; (4) Cardiff, Merthyr 
Tydvil, Pontypridd, and Swansea; and (5) Bath, 
♦Bideford, Bridgwater, Clifton, Cheltenham, ♦Exeter, 
Sherborne, *St. Austell, and Taunton; and this list 
is not exhaustive, although it includes most of the 
names specially relevant to my immediate argument. 
Now it will be evident at once that candidates from all 
these places have deregionalised themselves, since 
they belong geographically (1) to the University of 
Leeds or Sheffield; (2) to the University of Man¬ 
chester; {3) to the University of Birmingham; (4) to 
the University of Wales; and (5) to the University of 
Bristol; and it must be added that, if the proposed 
South-Western University should come into being, 
candidates from towns marked ♦ would no longer 
be in the Bristol region. 

Now much of this geographical confusion is already 
gratuitous, since systematisation has already gone thus 
far that various matriculations (including the Cam¬ 
bridge Previous and Oxford Responsions) are ac¬ 
cepted, with varying qualifications and conditions, by 
various other universities as exempting from their 
own matriculations; so that already to a considerable 
extent a student may matriculate at his own regional 
university and then proceed to his degree in any one 
of many other universities; but the reciprocity and 
interchangeability are not even conditionally com¬ 
plete. It is true that in one important communication 
with which I have been favoured it is stated that 
“by the introduction in 1918 of school-leaving certi¬ 
ficates all entrance tests were pooled ”; but on inquiry 
and examination of the matriculation regulations of 
the various universities I find that this comforting 
statement is, unhappily, too sweeping. I will instance 
the most important exception. One of the newer 
universities—which is unique in having taken an 
entirely independent line and in making very 
practical . recognition of the great educational fact 
(largely ignored by all other universities) that un¬ 
changeable inborn aptitudes vary very greatly, and 
that brains of equal quantitative value have profound 
qualitative differences—deviates from all the other uni¬ 
versities in its matiiculation requirements in that, 
first,^ and of least importance, it does not limit a 
candidate to five or six subjects, but merely stipulate* 
for a minimum of two each in two groups and one in 
a third; secondly, it makes no subject compulsory; 
and, thirdly, it “passes” or “ploughs” by groups 
apparently instead of by individual subjects, with the 
very proper proviso that below a certain minimum 
no marks in any subject shall count towards its group- 
marks. 

Now this scheme involves, to my thinking, an 
educational advance of tremendous significance, since 
it recognises the inborn qualitative differences and 
proclivities of boys’ and girls’ braiqs, and refuses to 
insist that round and square and hexagonal and tri¬ 
angular minds shall all be required to fit into one 
Procrustean or Chinese examination-gauge; but the 
apparent difficulty or impossibility qt reconciling the 
requirements of this independent university with those 
of its far more tradition-bound fellows is obvious; and 
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unless the difficulty can be overcome, either the 
regional system for matriculation must be abandoned, 
or those who matriculate at. this university wil} find 
that they cannot proceed to a degree in various other 
universities as matriculated students. 

Three courses are open:—First, all universities 
might adopt similar reformed regulations; but this 
suggestion may be dismissed as a counsel of perfec¬ 
tion outside tlie range of present practical politics. 
Secondly, this innovating university might abandon 
its reformed ways and drop into line with subject- 
marks, instead of group-marks, and several compulsory 
subjects; but this, to my mind, would be educationally 
calamitous. Free, untrammelled experiment, spon¬ 
taneity, and autonomy are essential to* educational 
life and progress, whereas cast-iron uniformity and the 
repression of individuality in universities and schools 
are deadly and should be utter anathema. The third 
course obviates all difficulties. Let each university 
make its own regulations for its own matriculation, 
but let it regionally examine students in such wise as 
to grant the greatest latitude allowed by the most elastic 
scheme, and issue certificates qualifying for matricula¬ 
tion either in its own domain, or both therein and 
at various other universities, or at only certain uni¬ 
versities, or at only one. Every university in the king¬ 
dom could then regionally matriculate students for 
every other, subject to such regulations as these : 
“ Unless you pass in subjects x and y you cannot 
proceed to universities A, B, C, D; unless you pass 
in x and y and x you cannot proceed to E and F; 
unless you pass in w and x you cannot proceed to 
G,“ and so on. 

When the pass conformed with the requirements of 
the examining university a certificate of matriculation 
at that university would be issued; when otherwise, a 
certificate entitling the student to matriculate at the 
universities specified therein. This suggestion 
assumes, of course, both that the papers set by each 
university in any subject reach the same standard, 
and that the percentages of marks qualifying for a 
pass are the same; and I believe that approximately 
such uniformity in England has already been obtained, 
except that the Previous and Responsions are ap¬ 
parently easier than the matriculation examinations 
of the other universities, although, with qualifications 
and conditions, they are, curiously enough, accepted 
by these. 

Subject, then, to such very practicable working 
arrangements, and in view of the extent to which 
co-ordination already obtains, surely the universities 
should take another step forward and agree to 
delimit their respective areas and to refuse candi¬ 
dates for matriculation from another “region,” and 
similarly, of course, to refuse to undertake tutorial 
classes for adults and extension-lectures in another 
region. As things arc at present, London figures as 
a sort of poacher on the preserves of all its neigh¬ 
bours, since it holds its matriculation examinations at 
provincial centres all over the country, and sweeps 
into its net the natural matriculation prey of its sister 
(or daughter) universities—at the cost of the shocking 
congestion already described. Here clearly we find 
pre-regional practices surviving anachronistically in 
regional times. The explanation is that (2) originally 
there were no provincial universities, and there¬ 
fore London most properly consulted the convenience 
of provincial students; and (2) the London matricula¬ 
tion long since attained a kudos that does not attach 
in the lay mind to the matriculations of the newer 
universities. The trouble, I suspect, lies not so much 
with those who intend to proceed to their degrees— 
since so many of the matriculations will secure their 
entrance to any of the universities, and the Final 
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degree eclipses utterly any matriculation kudoi-—ma 
with the large number who intend to go no farther, 
but desire the matriculation certificate aft a proof that 
they have reached a certain standard of school educa¬ 
tion. Now, however, all these matriculations have 
been approximately standardised with the precise object 
of rendering these “First School certificates” equiva¬ 
lent; and all that is necessary in order to bring the 
lay public up to date is that the universities should 
proclaim this fact by delimiting their regions and 
refusing extra-regional matriculation candidates. 

1 anticipate no agreement with my views, but only 
contemptuous contradiction, from those who think in 
traditional grooves and have not realised the differ¬ 
ence between 1920 and 1S90 or i860; but I submit 
that universities must play a vastly larger part in 
national life henceforward than in the past, must 
lead and direct and inspire education and research 
of all sorts and all grades, and must function as the 
pulsating heart anu controlling brain, each of its 
own region; that their extra-mural activities in 
several directions must be enormously increased; and 
that only by covering the country with a network of 
regional universities, each responsible for its own 
region, can we enable each fully to develop its func¬ 
tions of guiding and inspiring secondary education 
and adult education and research of all softs in its 
region. 

I most specifically confine my proposals for regional 
distribution of candidates to the matriculation ex¬ 
amination, not only because it will frequently happen 
that after schooldays a change of residence will bring 
the undergraduate into another region, but also because 
it has rightly been urged that each university, besides 
covering the general courses, should aim at making 
some one “school” a specialty, and that education 
would be hindered rather than helped, and energy 
dissipated, if every university sought to collect a few 
students in each of several uncommon subjects— e.g. 
tropical medicine or palaeobotany—instead of bidding 
all the comparatively few students of each such sub¬ 
ject betake themselves to whichever university may 
have been led to establish a special school or depart¬ 
ment for the study thereof; and because, as I have 
said, free experiment and varied curricula are 
eminently to be desired—given, of course, that all 
standards should be approximately ecjual in the sense 
that a given degree should always imply equivalent 
brains and equivalent training, and that educationally 
cheap and nasty degrees should be unknown—and 
every matriculated student from whatever part of the 
country should be free to enter whatever university 
best fitted his own inborn proclivities and mental 
bent. 

In fine, I suggest that divide et tmpera must be 
the motto of the universities if education in its very 
widest sense is to hold true imperial sway. 

Frank H, Prrrycoste. 

Higher Shute Cottage, Polperro, R.S.O., 

Cornwall, August 20. 


Portraits of Myriapodotogists, 

Your correspondent, Mr. S. Graham Brade-Rirka 
(Nature, September 2, p. 9), will find a portrait of 
George Shaw in Thornton’s “New Illustrations of 
the Sexual System of Linnaeus,” and a photo-portrait 
of J. E. Gray in “ Portraits of Men of Eminence ” 
1863). Also large engraved portraits by Magubre of 
• E. Gray (1851) and John Curtis (1850), both in the 
collection of the General Library of the British 
Museum (Natural History). B. B. Woodward. 

4 Longneld Road, Ealing, W.5, September 3. 
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Age and Growth Determination in Fishes. 

By Rosa M. Lee. 



later observers have concluded that from the 
number of these rings the age of the fish could 
be ascertained. 

This discovery was, however, not developed to 
any great extent until the last ten or twenty years, 
during which several scientific observers defin¬ 
itely traced the connection between the number of 
rings on the scales and the number of years of 
life of certain fishes, the carp amongst fresh¬ 
water fishes and certain Gadidse amongst salt¬ 
water fishes having been intensively examined and 
providing a first proof of the correctness of the 
general theory. The salmon is another fish the 
economic value and the intrinsic interest of which 
led to particular attention being paid to its scales 
in connection with its life-history by many ob¬ 
servers, both of professional and amateur status. 

But it was the activities of the International 
Council for the Exploration of the Sea that gave 
the greatest impetus to the investigation of the 
age of fishes, and most systematic researches have 
been carried out with the purpose of correlating 
the knowledge gained from scale investigations as 
to the life-history of fishes with that derived from 
other methods of investigation undertaken by the 
Council. Amongst the workers of all the nations 
who have investigated this subject, the Nor¬ 
wegians stand pre-eminent for the very ex¬ 
haustive researches they have carried on and for 
the original developments they have made in the 
methods used, both practical and theoretical. 
They have concentrated largely on investigating 
this question in the herring and salmon races, and 
their contributions to the knowledge of the age 
distribution and growth of these species have 
been very valuable. 

A great deal, of work on the same lines has 
been carried on by the other countries (including 
Great Britain) participating in the work of the 
Council, not only in Europe, but also in America, 
and the data now collected in regard to various 
species are extensive enough to enable us to judge 
the validity of the methods used and the import¬ 
ance of the results obtained. 

The theory of age determination, briefly enunci¬ 
ated,* is that the periodic quickening and slacken¬ 
ing of growth in the fish brought about by the 
annual changes in the external conditions of their 
life, viz. summer and winter temperatures, with 
their accompanying abundance and scarcity of 
food, or of appetite for food, are reflected in the 
formation of the scales, and are mainly evident as 
rings marking the winter growth when develop¬ 
ment of the scale either slackens or wholly ceases. 
Such rings cab be seen easily with the naked eye 
or With a low-power lens on the scales of many 
fishes, and those on the salmon scale illustrated 
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in Fig. 1 furnish an example of the general 
appearance of winter rings. 

Such rings are caused by the definite patterns 
into which the lines on the upper surface of the 
scale are formed under changing conditions. The 
arrangement varies for every species of fish, those 
of the same family being somewhat alike. Indeed, 
fish can be identified by their scales alone, as has 
been done on tinned fish purporting to be salmon. 

There are striking differences in the appearance 
of the winter rings in the scales of certain well- 
known fishes. In the herring scale the strise 
(surface Ines) are close and equidistant; they pass 
from side to side, and appear to be broken by 
narrow, concentric, transparent rings. In the 
.haddock there are small quadrilaterals arranged 
concentrically, occurring in zones of wide and 
narrow grow th. In the smelt and the eel this state 



Fig. i.—W inter rings on a salmon scale. 

of wide and narrow zones can be traced, but only 
with difficulty, and the winter growth is indicated 
by clear concentric spaces, where the markings 
are either incomplete or wholly absent. In certain 
river fish also the winter growth can be traced 
by the unfinished lines rather than by the narrow¬ 
ing or dosing in of the lines, which often marks 
winter growth. 

Underlying all the differences in the patterns on 
the scales of the various fish a common principle 
of formation can be traced, and this is undoubt¬ 
edly due (in normal circumstances) to the annual 
slackening or cessation of growth associated with 
winter conditions. 

A study of many scales at all times of the year 
has shown that the discontinuity or incomplete¬ 
ness of the markings (striae or platelets) may be 
a temporary characteristic of nearly all stages of 
growth, and that when growth is active (summer 
growth) the lines ultimately become complete, but 
that in the winter they remain incomplete, and 
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therefore the discontinuity serves to mark out the 
winter growth, because the discontinuity becomes 
permanent, and leaves on the scales the blank 
spaces or broken lines which are the characteristic 
winter rings of certain species in addition to the 
narrowing of the spaces between the lines. 

By counting the rings formed on the scale, the 
age of any individual fish can be ascertained. 
When large numbers of any one species are exam¬ 
ined they can be grouped into “age classes" or 
“year groups ” according to the number of rings. 
The average size of each group can be determined, 
and the difference between these sizes gives the 
first approximation to the amount of annual 
growth. 

This general theory has been confirmed for 
several species, first by an examination of the 
growing edge of the scale throughout tte season, 
when the rings have been seen in the course of 
development, and secondly by marking experi¬ 
ments on the fish (salmon, plaice, cod, etc.), when 
additional rings corresponding in number to the 
winters elapsed in the interval between marking 
and recapture have in every case been seen to be 
formed on the scales. 


groups have a probable or natural variation of 
size, and whether groups of fish of the same ascer¬ 
tained number of rings taken under similar con¬ 
ditions are sufficiently alike in size grouping to 
give a high probability of being of the same age. 
These mathematical tests have confirmed toe 
theory that on the average the age determinations 
of certain species of fish (salmon and herring) are 
correct up to five or six years of life—that is, 
those years when they are of most economic 
importance. 

These methods of age determination enabled 
observers to deduce the approximate growth rates 
of fish by comparing the sizes of fish of known 
age. Growth curves so deduced generally rose 
rapidly from zero for the first two or three years 
of life, and then the rate of increase fell off rapidly 
as the fish grew older. 

Later researches have demonstrated that this 
falling off in the growth rate in such fish as herring 
and plaice and others is not wholly due to a 
normal slackening in the development, but is made 
greater by the fact that in several species a segre¬ 
gation according to size takes place, the larger 
fish of the youngest groups leaving their asso¬ 
ciates and joining shoals of older 
fish, generally in deeper water. 
Such a segregation has been 
found to take place at the onset 
of maturity in certain species. 
Thus it follows that the youngest 
year groups ^in the samples are * 
represented only by the larger 
individuals of those groups, and 
their average length Js higher 
than those of the complete year 
group. 

When such selection of size oc¬ 
curs, the average sizes of succes¬ 
sive age groups are not strictly 
comparable with one another. 

Norwegian investigators developed the 
method of ascertaining the growth of in¬ 
dividual fish by measuring tne comparative 
distances between the rings on the scales, 
on the assumption that the scale grows in length 
in proportion to the length of the fish. Fig, 2 . 
shows a fish of length L with an enlarged image 
of its scale. The scale is measured from its centre 
along the main axis, and also to the edge of the 
winter rings, giving the values V (length of scale), 
v v v 8l etc, (lengths from centre to end of first, 
second winter rings, etc.). If exact proportional 
growth is assumed between the fish and its scale, 
it is evident from the parallel lines in the diagram 
that li: x» x :: L: V, and the lengths at previous 
winters (I lt I 2 , etc.) are found from the simple 
formula 

• L, . L, etc. 

Such a method enables the data as to growth to 
be multiplied to a very great extent, and should 
therefore be most valuable in detecting good and 
bad years of growth, which can be associated witlp 



In practice there* are, however, certain modifica¬ 
tions and exceptions to the general theory which 
must be looked for and taken into account* What 
are known as “false rings" may occur. These 
bear a resemblance to winter rings, and are prob¬ 
ably caused by sudden changes in environment, 
such as a change of temperature, lack or abund¬ 
ance of food, or even by the fish migrating from 
one part of the sea to another. These rings can 
generally be distinguished from true rings in the 
scales of fishes the habits of which are known. 
For instance, in salmon there is frequently a 
grouping of close lines in the middle of the third 
summer, known as a "summer check." 

In very old fish- the rings are close together 
near the edge, and it is difficult to make out their 
number with exactitude. It may sometimes 
happen that the latest rings become fused to¬ 
gether, and the total number then appears less 
than those shown on the bony and opercular struc¬ 
tures of the same fish. 

Results of age determinations of many samples 
of fish have been studied from the mathematical 
probability point of view to ascertain whether such 

NO. 2654, VOL. 106] 



NATURE 


know physical conditions, with the onset of 
maturity or even with migrations into different 
waters, and as such they have enormous value. 

But, after studying the results obtained, certain 
investigators have doubted the validity of this 
method of ascertaining growth. It was noticed 
that in all species so investigated the calculated 
lengths for the first and succeeding winters 
became successively less and less as they were 
found from older and older fish, and other 
apparent discrepancies were pointed out by dif¬ 
ferent observers. As a matter of fact, the above 
method gives only a first approx¬ 
imation to the actual lengths to 6 - Or 
which the fish grows at the end 
of each winter of life. It is based 
on the assumption that the ^ 
lengths of the scale are them- jg 
selves proportional to the length 4: 
of the fish—a closer apyroxima- ^ 
tion (but still an approximation), 
for the calculation is given by 
taking the increments of growth 2 
of the scale as proportional to the ^ 
increments of growth of the fish, 
starting from the point at which ^ 
the scale first appears, which is b) 
in most cases an amount suffi- § 24 - 
ciently appreciable to affect the ^ 
calculations of the first two or 
three winter lengths consider¬ 
ably. n- 

In Fig. 3 the average relations 
in the observed lengths of the 
scale and the corresponding fish, sf 

and in the observed lengths of .024 
the fish and the corresponding 
scales, are shown by the dots Fic. 3— 


the length at which the scale begins to grow. In 
the case of North Sea herring c is about 3 cm. 

A$ in practice only relative lengths of the 
winter rings are measured on the scale, the 
constant a in the equation can be eliminated, and 
the calculated lengths to any previous winter 
(Lj, Lg, etc.) derived from the equation put in the 
form 

L,-c+^(L-c),et c . 

The results obtained by the use of this formula 


6 8 m*° It Jf, /€ - /e 22 *+ w ** so 


& *t Jf ^ /s 20 

Length of Hem ng in Cms 


Fig. 3.—Showing average* relat Ion bet * ten measurement* of Ash and their Kales. 


and crosses respectively. 

A mathematical relation can be found by com¬ 
bining all the corresponding measures of scales 
and fish. This is known as a correlation coeffi¬ 
cient, and in the case depicted was very high, viz. 
r = o*95. The points lie very nearly on straight 
lines, known as “regression lines/ 1 the mathe¬ 
matical equations to which are L = 4«8V + 3 and 
V so-ipL — o-36. From the first of these equations 
the length of the fish can be calculated when the 
length of the scale is known from measurements. 

The general form of this equation for any series 
of measurements of fish and their scales is 
L = aV + o, the constant term c corresponding to 


approximate more closely to values derived from 
observation than in the case of the original 
formula when c is not taken *into account, and 
the growth measures calculated in this way can 
therefore be assumed to be a closer approxitna* 
tion to the truth'. 

In all cases of age and growth determination 
individual records may be wrong, owing to one 
or other of many difficulties that may occur in 
deciphering the scale, but the latest work on the 
subject has shown that average values, both of. 
age distribution in a sample and of amount of 
growth, are approximately correct. ' 


The Structure 

By C. G. 

I .—Atomic Number . 

HE study of the interior structure of the atom 
was initiated about twenty-five years ago 
by J. J. Thomson's discovery of the electron. 
Electrons are particles of negative electricity of 
charge 477 x io~ 10 electrostatic units and mass 
9*ox'io-« gr f , and they were shown to be con- 
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of the Atom. 

Darwin. 

stituents of every type of matter. Some years 
previously Thomson had shown on theoretical 
grounds that any charged body should possess 
extra mass on account of its" charge, and these 
two facts taken together suggested the possi¬ 
bility of an electrical theory of matter, whereby 
all mass should be electromagnetic in origin, and 
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ail the properties of matter should be reproduced 
by the interactions of electrons and positive 
charges, the latter at that time quite unknown. 
It is not possible to dwell here on the earlier atom 
models (such as those of Thomson or Ritz) which 
were devised on these lines, They had a certain 
measure of success in explaining some of the pro¬ 
perties of matter; but we can now see that there 
was insufficient experimental knowledge at that 
time, and also that no theory could possibly work 
which was based on the old classical ideas of 
dynamics, as these are certainly inadequate to 
deal with atomic problems. 

As electrons were known to be common to all 
matter, it was natural to ask how many were 
contained in each type of atom. The mass of an 
electron is about 1/1840 of that of a hydrogen 
atom, and therefore this atom cannot contain more 
than 1840 electrons. For other elements the cor¬ 
responding upper limit is given by multiplying the 
atomic weight by 1840. Thus in all cases a very 
wide field of choice is left. The attack on the 
problem wa% not possible until the development of 
X-rays and radio-activity had reached a certain 
stage of advancement, for ordinary chemical and 
physical methods are quite incapable of penetrat¬ 
ing beyond the surface layers of the atom, whereas 
both X-rays and the radio-active particles are 90 
powerful that they can go right through the atom, 
and from their behaviour in passing we can deduce 
a certain amount about its interior. With both 
the method consists in observing the phenomenon 
of scattering; that is to say, a narrow parallel 
beam is sent through a plate, and the amounts 
are found which are thrown off at various angles. 
Theory tells us how much ,a single electron should 
scatter, the number of atoms in the plate is known 
with some accuracy, and so we can count the 
number of electrons in each atom, if we assume 
that the scattering is due to them alone. When 
this method is applied with either X-rays or 
0-particles (the latter are simply electrons moving 
at a high speed), certain theoretical complications 
make the results rather inaccurate, but in both 
cases the experiment^ clearly indicated that the 
number of electrons in the atom was of the same 
general magnitude as the atomic weight. This 
was found for several elements ranging in weight 
between carbon and gold/ So our first upper 
limit to the number of electrons in the atom was 
vastly in excess, and no considerable fraction of 
the mass of an atom is contributed by its elec¬ 
trons. 

The experiments with o-particles were far more 
definite. An a-particle is simply a helium atom, 
carrying a positive charge equal to that of two 
electrons, and moving at a very high speed. As 
the atomic weight of helium is 4, it is seven 
thousand times as heavy as an electron. When an 
a-particle passes an electron the attractive force 
sets the electron in motion, and-the reaction of this 
force, gives the a-particle a small deflection and 
reduces its velocity slightly. On account of the 
smallness of the effect of a single electron, great 
uniformity is obtained in the average, and the 
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number of electrons in an atom can be counted by 
observing either the scattering of the beam or else 
the rate at which the particles lose their velocity. 
Both give the same result, that the number of elec¬ 
trons in an atom is approximately half its atomic 
weight. 

But the experiments on the scattering of 
a-particles contained the germ of far more import¬ 
ant information. For in the course of them it was 
observed that a certain small fraction of the 
a-particles underwent large deflections. A few 
even were thrown right backwards. Now this 
fraction, though small in itself, was out of all pro¬ 
portion large compared with what could be given 
by the cumulative effect of a large number of col¬ 
lisions with electrons. Rutherford showed that 
the only reasonable hypothesis to account for this 
type of scattering was to suppose that the large 
deflections were produced in a single step. In 
this way he was led to put forward the nucleus 
theory of the atom, now universally accepted. 
According to this theory practically the whole 
mass of the atom is carried by a nucleus of very 
small dimensions (at most io~ 12 cm.) which has 
a charge of positive electricity equal to some 
multiple of the electronic charge. This nucleus is 
surrounded by a cloud of electrons of just such a 
number as to neutralise its charge. Each element 
has a different nuclear charge, and (to anticipate 
some results that we shall come to later) the value 
of this nuclear charge completely determines all 
the chemical characters of the element. Radio¬ 
active properties belong to the nucleus, as well 
as mass, while chemical and spectroscopic proper¬ 
ties are attributed to the electrons of the cloud, 
and are only indirectly controlled by the nucleus 
because it determines the number and arrange¬ 
ment of these surrounding electrons. The dy¬ 
namical structure of this planetary system was left 
unspecified, and remains to this day almost un¬ 
known. 

Now consider the bearing of this theory on the 
question of scattering. The a-particle is itself the 
nucleus of a helium atom. In passing through 
matter most of the particles will not go very near 
any nucleus, and so will behave in the way we 
have already discussed. But the paths of a few 
will take them near some nucleus, and large re¬ 
pulsive forces will be developed between the two 
positive charges. Most atoms are much heavier 
than a-particles, and so the latter will describe 
hyperbolas according to Newton's laws, and pass 
off in new directions. It is a simple matter to 
calculate the number of particles to be expected 
at any inclination to the original beam in terms > 
of their initial velocity and the charge on the 
nucleus. The comparison with experiment, there¬ 
fore, first furnishes a test as to whether the law 
of force has been taken cbrrectly, and then pro¬ 
vides a value for the nuclear charge. , In both par¬ 
ticulars the experiments fully bore out the pre¬ 
diction, and it was found that the nuclear charge 
(measured with the electronic charge as unit) was 
about half the atomic weight for the lighter 
I elements, and rather less than half for the heavier* 


Table of Atomic Numbers of the Elements. 
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This method of determining: the number of elec¬ 
trons in the atom is by far the most direct yet 
devised, as the interpretation of the experiments 
does not involve the rather difficult averaging 
necessary for the compound scattering produced 
by the electrons. 

Now if we make a table of all the elements 
arranged in order of atomic weights, as is done by 
chemists for the study of the Periodic Law, and 
if we number them in this order, starting with 
hydrogen at i, helium at 2, and so on, as on p. 53, 
it will be seen that the resulting numbers are 
always in the neighbourhood of half the atomic 
weight. The nuclear charge is by hypothesis some 
multiple of the electronic charge, and by experi¬ 


ment is about half the atomic weight, andsoweare 
almost forced to suppose that the ordinal number of 
an element in the table is the same as the number 
of electronic charges on its nucleus. We do not 
anticipate an exact correspondence throughout the 
table, because there may be (and in fact are) 
gaps in it which represent hitherto undiscovered 
elements. But apart from this we arrive at the 
conception of an atomic number for each element. 
The atomic number of an element is defined as the 
number of positive electronic charges carried by 
its nucleus, or, which is the same thing, as the 
number of electrons surrounding this nucleus. 

(To be continued .) 


Obituary. 


Canon C. H. W. Johns. 

Y the death of the Rev. C. H. W. Johns, 
Master of St. Catharine's College, Cam¬ 
bridge, and Canon of Norwich, Assyriology has 
lost another of its most prominent representatives 
in this country. It was almost exactly a year after 
the death of Prof. L. W. King that Canon Johns 
passed away. He had been noted as an Assyrian 
scholar for many years past; held the post of 
lecturer in Assyrian at his college of Queens', in 
the University of Cambridge, for fourteen years; 
and preceded Prof. King as Assyrian reader at 
King's College, London. These lectureships he 
vacated on his appointment as Master of St. 
Catharine's in 1909. The duties of the head of a 
college in no way interfered with the continued 
prosecution of his Assyrian-studies, and to the last 
Dr. Johns was at work on the cuneiform inscrip¬ 
tions to which he had devoted a large part of his 
life. He was an excellent decipherer of the tablets, 
and had had much experience as a student of 
Ashurbanipal's library in the British Museum, to 
the officials of which, and especially to the late Prof. 
King, he was always persona grata and a valued 
colleague in science. His most notable publication 
is probably his “ Assyrian Deeds and Documents," 
published in 1898—a series of copies and transla¬ 
tions of a large number of cuneiform legal and 
other records preserved in t^e British Museum. He 
also wrote on the famous legal code of Hammurabi, 
delivered the Schweich Lectures on the relations 
between the Laws of Babylonia and the Laws of 
the Hebrew peoples, and contributed articles on 
Mesopotamian law and history to various scientific 
journals and dictionaries, notably to the “Encyclo¬ 
pedia Bihlica.” His death is a great loss to the 
scientific study of Mesopotamian archeology. 

H. R. Hall. 


Prof. Adam Poutzek, whose death has just 
been announced from Vienna, was recognised in 
all lands as the leading specialist of his time in 
diseases of the ear. He was born in Hungary 
on October 1, 1835, and, taking his medical 
degrees at the University of Vienna in 1859, went 
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abroad to study the anatomy and diseases of the 
ear, coming to London to work at the pathology 
of the ear under Mr. Joseph Toynbee, F.R.S. 
Returning to Vienna, he quickly established him¬ 
self as the leading exponent of the newest learn¬ 
ing concerning the organ of hearing and its 
defects, and his growing fame drew medical men 
to Vienna from all parts of the civilised world. 
The secret of his success was that he founded 
his methods of treatment on a first-hand know¬ 
ledge of the structure, action, and pathology of 
all parts of the ear. He sought to give to the 
practice of the aural surgeon a foundation on fact, 
and not the least of his discoveries were made 
in the fields of normal anatomy. 


The death of Sir Charles Lyall leaves a gap 
in the ranks of the older school of Orientalists, 
in which field he wil( be remembered rather than 
as an eminent Indian administrator. Sir Charles 
became a member of the Civil Service in the United 
Provinces of Agra and Oudh in 1867, and, without 
much experience of district work, he was absorbed 
in the Provincial Secretariat, and then went to 
Simla and Calcutta. Much of his service was 
passed in Assam, of which province he became 
Chief Commissioner. Transferred to the Centra! 
Provinces, his training in administration failed to 
prepare him for the emergency of the great famine 
of 1897, and he was removed to the India Office 
as Secretary of the Judicial and Public Depart¬ 
ment. Here he was able to resume his work on 
Indian languages, particularly Hindustani, and he 
showed his profound knowledge of Arabic by 
numerous translations of its poetic literature, 
which he discussed in successive editions of 
the “ Encyclopaedia Britannica." Sir Charles Lyall 
was a tower of strength to the Royal Asiatic 
Society, of which he was vice-president, working 
with Orientalists like James Kennedy and Vincent 
A. Smith, both of whom recently died* Hite 
services to literature were rewarded by seven# 
honorary degrees, and by the coveted distinction 
of fellowship of the British Academy. 
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Note?. 

On August 31 and September 1 the centenary of the 
discovery of electromagnetic action bv the Danish 
physicist, Hans Christian Oersted, was celebrated at 
Copenhagen. Meetings were held in the Town Hall 
and University, at which many Scandinavian men of 
science were present, and the occasion was marked 
by the publication of some of Oersted’s scientific cor¬ 
respondence. It was during the winter of 1819-20 
that Oersted observed that a wire uniting the ends of 
a voltaic battery affected a magnet placed in its 
vicinity, and after prosecuting his inquiries some 
months longer, in July, 1820, he published his Latin 
tract, 11 Experiments circa effectum Conflictus Elec¬ 
tric! in Arum Magneticum.” The importance of 
his discovery received Instant recognition. Ampere, 
Arago, and Davy all seized on the idea, and four 
months after the publication of his tract Oersted was 
elected a foreign member of the Royal Society and 
awarded the Coplev medal. Efforts to connect mag¬ 
netism with electricity had hitherto met with little 
success, and Wollaston, in his discourse as president 
of the Royal Society, referring to Oersted’s discovery, 
expressed the hope that “the gleam of light which 
thus beams upon us may be the dawn of a new day, 
in which the clouds which have hitherto veiled from 
our sight the hidden mysteries of light and heat, 
of electricity and magnetism, may be dispelled." 
Oersted, who was the son of a country apothecary, 
originally studied medicine, but turning his attention 
to chemistry and physics while at Copenhagen Uni¬ 
versity, he was in 1806 appointed to the ch'air of 
physics, and he held that position until his death in 
March, 1851, at the age of seventy-three. Known alike 
for his genial and kindly nature and for his scientific 
labours, he was the author of some two hundred 
memoirs, and received many honours at home and 
abroad. Twenty-five years after his death a bronze 
statue of him was erected on the old fortification of 
Copenhagen. 

The joint committee appointed by the Illuminating 
Engineering Society to inquire into the subject of 
eye-strain In kinema theatres has now presented an 
interim report to the London County Council. The 
committee consisted of representatives of the Illu¬ 
minating Engineering Society, the Council of British 
Ophthalmologists, the Physiological Society, and fhe 
kinema industry, and also received the help of various 
officers of the London County Council. Its, main con¬ 
clusions are concerned with the undue proximity of 
seats to the screen as a cause of eye-fatigue. The 
committee expresses the opinion that a high angle of 
view Is one of the most important causes of eye- 
strain. It is accordingly recommended that the angle 
between the horteontal plane passing through the 
observers eye and the plane containing the observer’s 
eye and the to£ edge of the picture should not exceed 
3 S°- This is, roughly, equivalent to specifying 
that the ratio between the distance of the nearest 
seats from the screen and the height of the top of 
picture above eye-level should not be less than 
1: 43 * A second recommendation limiting to 25* the 
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obliquity of view from the sides of the theatre is 
also made. The conclusions are based on actual 
experlenoe in a number of kinemas in London, and 
will doubtless be accepted as moderate in scope. 
Various other matters, such as the Origin of flicker, 
the effect of imperfect films and apparatus, and the 
conditions of artificial lighting to be provided in halls, 
are also dealt with, although formal conclusions are 
not presented at this stage. With proper precautions 
it appears that the provision of a low general illu¬ 
mination in halls is consistent with a satisfactory 
image on the screen. Such inquiries, besides being in 
the public interest, should ultimately also be for the 
benefit of the kinema industry, and we are glad to 
note that several representatives of the industry 
shared in the investigation. 

Prof. J. B. Farmer, professor of botany in the 
Imperial College of Science and Technology, has been 
appointed by an Order of Council to be o member of 
the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. 

We learn from Science of August 20 that Dr. 
George Ellery Hale, director of Mount Wilson 
Observatory, has been elected a foreign member of 
the Societal Itallana delle Scienze, Rome, in succes¬ 
sion to the late Lord Rayleigh. 

Severe earthquake shocks occurred at Milan, and 
in other parts of Northern and Central Italy, shortly 
before eight o’clock on September 7. The centre of 
the disturbance seems to have been in the province 
of Massa Carrara, whore several villages have been 
much damaged and the small town of Villa Colle- 
mandina has been destroyed. 

The next meeting of the Association of Economic 
Biologists will be held on Friday, September 24, at 
the Royal Botanic Gardens, Kew. At 2.30 p.m. a 
discussion will be opened on problems of suscepti¬ 
bility or immunity to disease in plants, the following 
being the principal speakers :—A. Howard, The Rela¬ 
tion of Soil Aeration and Soil Temperature to Disease 
in Plants; E. S. Salmon, The Relation of Climatic 
Factors to Disease in Plants; and F. T. Brooks, 
Immunity to Disease in Plants as a Mendelian Factor. 

At a meeting of delegates appointed by the scientific 
academies of the Allied nations held in Brussels in 
July, 1919, an International Research Council was 
formed for the co-ordination of work and effort in the 
various branches of science and its applications. Each 
country, by means of its national academy or national 
research council or its Government, can take part 
in the scheme. We gather from an address on the 
organisation of research delivered before the Associa¬ 
tion of American Universities by Dr. J. R. Angell, 
and reproduced in the July number of the Scientific 
Monthly, that the United States has established a 
National Research Council to deal with the organisa¬ 
tion and conduct of research in that country. While 
in Germany the work was done most effectively by an 
autocratic Government, it was felt that in a demo¬ 
cratic country an enterprise of this type could only meet 
with conspicuous success if freed from Government 
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control. The funds are provided froth the Rockefeller 
Foundation and other private sources, and arrange¬ 
ments with the universities for the training of research 
workers, for the organisation of research, and for the 
supply of information regarding current research have 
already been made. 

The Nile Projects Commission, appointed to con¬ 
sider the proposals of the Egyptian Ministry of Public 
Works for improving the regulation of the Nile dis¬ 
charge with the view of extending the cultivable 
area of Egypt, has issued an interim report, in which, 
dealing first with the ethical charges brought by Sir 
William Willcocks and Col. Kennedy against Sir 
Murdoch Macdonald, the Adviser to the Egyptian 
Ministry of Public Works, the Commission states that 
on a careful consideration of all the evidence the 
members are unanimously of opinion that there has 
been no falsification or intentional suppression of 
records or any fraudulent manipulation of data. A 
study of the projects as described in “Nile Control,” 
the official statement by Sir Murdoch Macdonald, has 
further led the Commission to the conclusion that, 
considered strictly from an engineering point of view, 
the White Nile dam, the Gezireh irrigation scheme 
and Blue Nile (Sennar) dam, and the Nag Hammadl 
barrage should be carried out at once. A final report 
is promised, in which will be considered at length the 
Commission's observations made in Egypt, the 
character of the data, the criticisms received and an 
examination of the evidence given on oath, and other 
matters. The members of the Commission are Mr. 
F, St. John Gebbie (president). Prof. H. T. Cory, 
and Dr. G. C. Simpson. 

Mr. J. J. Joicey has acquired for the Hill Museum, 
Witley, the collection of Lepidoptera formed by Mr. 
H. J. Elwes, as well as the large collection of Heli- 
conius formed by the late H. RifTarth. The museum 
has lately also received large collections of Lepidoptera 
from Central Africa, obtained by Mr. and Mrs. 
T. A. Barns, who have recently returned from a 
twelve months' trip undertaken on behalf of Mr. 
Joicey. Mr. Barns has recorded many interesting 
observations on the bionomics of the Lepidoptera 
collected. Some remarkable kinematograph films 
were taken en route of both geographical and ento¬ 
mological interest. A report on the results of this 
expedition is in progress. v The museum has also in 
preparation papers on the Lepidoptera of Hainan, of 
the Schouten Islands, of Dutch New Guinea, Misol, 
Aru, Key, Tenimber, Obi, and Sula Islands, and a 
report on the Lepidoptera collected by Messrs. Pratt 
in the mountains of Central Ceram. Mr. Joicey has 
now sent the three brothers Pratt to Dutch New 
Guinea, They have reached the mountains in an area 
south of Geelvinck Bay, cntomologically unexplored, 
and a consignment of specimens has already been 
dispatched. It is expected that important zoological 
results will be obtained by this expedition. 

In the Journal of the Royal Anthropological Insti¬ 
tute (vol. xlix., July-December, 1919) Mr. S. Hazel- 
dine Warren records the discovery at Graig-Iwid, 
Penmaenmawr, of an important prehistoric site where 
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extensively carried on. Penmaenmawr Mountain md 
Graig-lwid form On oval intrusion of igneous rock* 
which is extensively quarried tor road-metal and-;, 
building stone. Neolithic remains are generally scarce 
in North Wales, but Sir John Evans records the die* ^ 
covery of some axes at Dwygyfylchi, in Carnarvon¬ 
shire, the adjoining village to Penmaenmawr. The 
axes were made of scree material—that is to «ay* 
angular blocks of rock broken up by frosty along its 
natural joint-planes. It is certain that there was a 
very large output of axes from this factory, and some 
of them must! have passed to long distances in the 
course of barter and along trade routes during hunt¬ 
ing expeditions or hostile raids, tribal migrations, and 
the like. It is possible that some examples in collec¬ 
tions made of felsite or felstone may ultimately be 
traced to this factor/. 

In the Journal of the Torquay Natural History 
Society (vol. ii., No. 6, 1920) Mr. H. J. Lowe dis¬ 
cusses “The Needles of Kent's Cavern with refer¬ 
ence to Needle Origin." He thinks that the modern 
implement originated in prehistoric times in the 
course of attempts made to sew skins together for use 
as clothing. The simplest method is to attempt to push 
the thread through when piercing the hole for it, and 
the advance made was by getting the idea of a hole 
in the awl through which the thread could go and 
be thrust through the skin with the awl or bodkin. 

In support of this theory a bone needle has recently 
been found in Kent's Cavern, which Mr. Lowe 
regards as "an unique specimen of Palaeolithic man's 
bone implement, made for use as a needle." In this 
specimen “its blunt end will permit strong pressure 
and twisting by the end of the thumb without abrad¬ 
ing the 9 kin or causing a sore, and with one thread 
passing before the thumb, to be held taut with the 
other by the closed three fingers, the implement could 
be held firmly to the thumb and vertically to the 
skin by one hand, while the other would be free for 
holding and adjusting the skin while the needle was 
being pushed through it" It will be interesting to 
ascertain whether other examples of such an imple- 
ment are available in collections, and if Mr. Lowe's 
view is correct. 

We have recently received the first volume (124 pp.) 
and Nos. 1-2 (32 pp.) of the second volume of Bollet+ 
tino della Societd ItdHana per to Studio della Ali- 
mentasione, published from the Museum of Natural 
History in Florence. The bulletin contains original : 
articles on problems connected with food and nutrition 
— e.g, the milk-food of infants, the present soldier's 
ration in Italy, the culture of carp, and the preserva¬ 
tion of hen's eggs. About half of each issue is devoted 
to abstracts of memoirs on the chemistry and physio¬ 
logy of nutrition, the analysis of food, adulteration; 
dietetics, the production and preparation of food, the 
nutrition of animals, and diseases of .man $fid 
animals arising from food, e\g< deficiency diseases. 

In the Lancashire and Cheshire Naturalist, : v 
vol. xiii M No. 3, August, 1920, Miss Annie Dixon 
reports on the gatherings of protozoa made from a 
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pond’ in fMdatottfy, from September, 1918, to March, 
1919* and append* a table of the apedes found, about 
too in number, showing in which months they occur. 
A previous report dealt with the protozoan fauna of 
this pond during the period March to September, 1918. 
Among the more noteworthy species recorded may be 
mentioned Archerina Boltcm, which was very common 
during one week in April, 1918, but has not re¬ 
appeared i and Mastigamoebai as per a, which was found 
in small numbers in September and October, *918. It 
is to be hoped that the study of the protozoa of this 
pond and the recording of the seasonal occurrence of 
the various species will bo continued. 

Zoologists, and especially field-naturalists, will be 
interested in a short paper on the occurrence of Proto¬ 
hydra in England, by Prof. S. J. Hickson, in the 
current issue of the Quarterly Journal of Microscopical 
Science (vol. Ixiv., part 4). Protohydra Leuckartii 
was discovered rather more than half a century ago, 
and, although apparently very rarely met with since, 
it has always been regarded with especial interest as 
one of the simplest—though not necessarily the most 
primitive—of the Ccelenterata, being, in fact, a Hydra 
without any tentacles. It has now turned up tn 
abundance in pools in the tidal marshes of the River 
Hamble, near Southampton, and has also been 
recorded from the Laira River, near Plymouth. Un¬ 
fortunately, though it has been observed by Prof. 
Hickson and Mr. Herbert Ashby for four successive 
years, no new light is forthcoming as to its life- 
history, no medusoids and no sexual method of repro¬ 
duction, but only transverse fission, having been 
observed. 

A monograph of the South Asian, Papuan, Melan¬ 
esian, and Australian frogs of the genus Rana, by 
Dr. G. A. Boulenger, forms vol. xx. (226 pp., June, 
1920) of the Records of the’ Indian Museum. Dr. 
Boulenger has grouped the series, so far as possible, 
according to their probable phylogenetic relationships,* 
and in order to do this has laid down the characters 
which might be expected to occur in a theoretical 
prototype from which phyletic lines may be drawn 
up. Among Asiatic species he regards Rana hexa - 
dactyla as the nearest approach to the ideal prototype. 
He groups the 125 species considered into seven 
natural sections, the first of which is the hexadactyla- 
section from which three others can be derived. The 
remaining three sections are derived from other 
ancestral sources. A table of the characters of the 
nine subgenera of Rana and excellent synoptic keys 
of the species are given. Detailed descriptions of the 
species follow, and tables are supplied giving measure¬ 
ments of the different parts of the body of adult and 
half-grown specimens in order to convey exact in¬ 
formation on these important matters, and also to 
show the amount of individual variation. 

Pamphlet , No. 11 of the Economic Series published 
by the British Museum (Natural History) has recently 
appeared. It is written by Dr. Gahan, the keeper of 
th e entomological deportment, and deals with furniture 
beetles, their life-histories and preventive measures. 
Not infrequently articles of furniture, or some part of 
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the woodwork in the house, are seriously damaged by 
the larvse of certain beetles, of which we have about 
five species in this country. The common furniture 
beetle (Anobtum punctatum, De G.) Is the most usual 
enemy; the death-watch beetle (Xestobium rufoviU 
losutn , De G.) seldom attacks movable furniture, and 
more usually affects the timbers of old houses, etc.; 
while the powder-pest beetles (Lyctus) mostly affect 
sap wood, and, unless treated with a preservative 
beforehand, this part is unsuitable for furniture¬ 
making. The above types of beetles are well described 
in this useful little brochure, and dearly figured. 
Wherever it can be safely applied, treatment by heat 
is one of the best methods of dealing with affected 
furniture. In other cases resort has to be made to 
fumigation with a poisonous gas or vapour. As a 
third alternative, direct application of a liquid, such as 
benzene, carbon tetrachloride, or terebene, may be 
adopted. Anyone troubled with these pests is advised 
to obtain this pamphlet, which can be purchased at 
the Museum for the sum of 6 d, 

M. Mkunissikh has published (Journal of Genetics, 
vol. x., No. 1) a short account of some genetic results 
obtained by the late M. Philippe de Vilmorin on the 
colour of the hilum or point of attachment of the pea. 
One variety of garden pea has a black hilum or 
“eye,” and in crosses with other varieties and species 
this was found to behave as a simple dominant. In 
several crosses of varieties in which both parents had 
an uncoloured hilum, the black hilum appeared in the 
offspring—in some cases in all the offspring, in others 
in only a portion of them, and in still others only a 
few seeds developed the black hilum. Whether such 
cases are to be looked upon as variations, or, in the 
latter case, as bud mutations, can only be determined 
by further breeding experiments. They represent an 
interesting departure from the usual Mendelian 
behaviour. 

S 

Before the war the medical opium trade was largely 
in the hands of Turkey, and the Indian opium poppy, 
although belonging to the same species (Papaver 
somniferum) as the Turkish, was found to have a 
lower morphine content. In order to replace the 
foreign product by one produced within the Empire, 
an effort is being made to produce by breeding experi¬ 
ments a race with a high content and a good yield. 
Messrs. H. Martin Leake and B. Ram Pershad 
{Journal of Genetics, vol. x., No. 1) expect, by selec¬ 
tion and crossing of the numerous Indian varieties of 
opium poppy, to produce a race with the desired quali¬ 
ties. The preliminary paper deals with the numerous 
colour varieties. The colour patterns are independent 
of opium content, but are a useful index of purity in 
the various races. Chemical investigations have dis¬ 
closed races yielding as much as 18 per cent, morphine. 

The first of the Memoirs of the Botanical Survey 
of South Africa has been issued by the Union Depart¬ 
ment of Agriculture. It comprises an account of the 
Phanerogamic flora of the Divisions of Uitenhage and 
Port Elizabeth by Dr. S. Schonland. In July, 1918, 
an Advisory Committee for the Botanical Survey of 
the Union was appointed by the Minister of Agricul- 
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ture^ consisting of botanists from each of the four 
provinces, with the chief of the division of botany 
and plant pathology as director of the Survey. The 
botanists comprising the Committee are each in 
charge of different administrative areas into which 
the Union has been divided for purposes of the 
Survey. It was agreed that as a basis of the Survey 
the preparation of regional floras should be taken in 
hand and local vegetation surveys prepared, and the 
present contribution is the first of these regional floras. 

Prof. J. C. Brannbr has furnished a much-needed 
summary of the geology of Brazil, together with a 
coloured map on the scale of i : 5,000,000 (Bull. Geol. 
Soc. America, vol. xxx., p. 189; second ed., April, 
1920). The included bibliographies enable the reader 
to supplement on any special line the immense amount 
of material here brought together in a condensed form 
from the author’s own experience. Among the plates 
is a handsome photograph of a striated boulder from 
the Permian beds of S 3 o Paulo. 

Mr. H. P. Whitlock {Amer. ]ourn. Sci., vol. xlix., 
p, 259, 1920) has constructed and described a model 
for the demonstration of any point-system in atomic 
spacing within crystals, the atoms being represented 
by perforated wooden beads, which are obtainable 
in six colours from dealers in kindergarten requisites. 
Glass rods are used for their support, and these are 
passed through holes appropriately punched in two 
horizontal plates of tin set in a frame. Only two 
types of frame are required by the crystallographic 
systems. 

WE know, from such valuable publications as Collet ’s 
“Alpes calcaires entre Arveet Rhdne,” that geology is 
honoured by the Sociiti de Physique et d'Histoire 
Naturelle de Genbve. In the Compte rendu dcs 
stances for April to July, 1920, various authors discuss 
such topics as details of Alpine structure; the 
glacial origin of the Petit Lac of Geneva, involving 
the question of the capture of the Rhdne Valley ice 
by the Arve basin, and the end of the struggle between 
the Arve and Rhine for the possession of the waters 
of the upper Rhdne; the green rocks of the southern 
Urals (to which M. L. Duparc brings his experience); 
and the classification of felspar twins, by M. R. Sabot. 
It is clear that geologists must keep even the minor 
publications of this society within their scope. 

Captains and officers of vessels traversing the North 
Atlantic will find much of value and interest to them 
in the scries of “Monthly Meteorological Charts" 
issued by the Meteorological Office. The chart for 
September gives the distribution of winds and ocean 
currents at this season of the year, and the mean 
values of the barometer are indicated by isobars over 
the 9ea as well as over the adjacent land. Mean 
temperatures of air and sea surface are also given. 
The normal conditions show a large area of high baro¬ 
meter readings centred in mid-Atlantic, around which 
there is a general circulation of winds. A smaller 
region of high barometer embraces New York and 
the neighbouring land and sea. Areas of low baro- 
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meter occur to the "south of Greenland and near #he 
equator, as well as over North America and Central 
Africa, all of which materially influence the nonnal 
wind circulation. The extension of the 41 Gulf Stream 
is very evident on the eastern side of the Atlantic tp, 
as far as 50° or 55 0 N. latitude. The southern limit 
of the north-east trade, and the northern limit of the 
south-east trade, winds embrace an area centred In < 
about io° N. latitude. On the reverse of the chart a 
brief description is given of the different types of 
atmospheric systems which produce certain and dis* 
tinct kinds of weather, and Illustrations are given 
which will he helpful to the navigator in constructing 
a weather chart for himself with the aid of wireless 
reports he may receive. 

The Meteorological Magazine for August shows that 
every effort is being made to improve the Daily 
Weather Report. Sea- and air-temperatures and the 
weather in home waters are now incorporated, whilst 
since August 1 a small map is given showing " baro¬ 
metric tendency " for the three hours from 4h. to yh. 
For the special advantage of aeronauts a method of 
obtaining the degree of visibility on cloudy nights is 
suggested by Capt. W. H. Pick. The use of the 
grease-spot photometer of Bunsen is advocated, cali¬ 
brated in accordance with the visibility-scale adopted 
by the Meteorological Office and allied authorities. 
The apparatus consists of a drop or two of molten 
grease on a sheet of writing paper and a candle placed 
behind the grease spot. The observer faces the spot 
and moves backward, noticing the exact position at 
which the spot of grease becomes indistinguishable on 
the paper. The distance of indistinguishability in feet is 
given in a tabular form for the respective units of the 
visibility-scale. Careful examination of the suggestion 
by independent workers is desirable before its final 
adoption. At best it seems that the method must be 
rough. July is stated to have been generally a wet 
month over the British Isles, and the Thames Valley 
rainfall map shows some areas having a fall of more 
than 6 in. The general July rainfall for England and 
Wales was x6i per cent, of the average, Scotland 
104 per cent., and Ireland 153 per cent. 

It has long been known that the sensitiveness of 
photographic bathed plates can be increased by the 
addition of ammonia to the dye-bath, though at the 
expense of keeping qualities and freedom from 
chemical fog. Mr. S. M. Burka has critically studied, 
at the American Bureau of Standards, the action of 
ammonia on commercial plates, hoping thereby to 
increase their sensitiveness and facilitate aerial photo¬ 
graphy. His communication to the Franklin Institute 
on the subject is reproduced in the British Journal of 
Photography for August 6, 13, and 20. He finds that 
ordinary and orthochromatic plates are not much, if 
at all, affected by bathing them in weak ammonia, 
but panchromatic plates may be increased in sensitive* 
ness to as much as five times. More usually the hi* 
crease is to about twice, but even then the sensitive¬ 
ness to red may be increased to five times and be 
extended 100 or more AngstrBm units. Plate* 
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which show irregular curves of spectrum sensitiveness 
have their minima raised, and in many cases smoothed 
out entirely. It is preferred to add alcohol to the 
ammonia bath, because without it the plates must be 
used as soon as they are dry, although If it is omitted 
the sensitiveness is increased to a stili greater extent. 
The communication is illustrated by numerous spec¬ 
trum and other curves and diagrams, and some aerial 
photographs in which a comparison can be made 
between the effect of using the treated and the un¬ 
treated plates. 

Prof. Luigi Palazzo, director of the Meteorological 
Office at Rome, has sent us a separate copy of his dis¬ 
cussion in the AmuUidel R . Uflicio Cetttrale di Meteoro- 
logia e Geodinnmdca (vol. xxxvii., part 1) of comparisons 
made of magnetic instruments at Terracina in 2901, 
19x1, qpd 1913. On the first occasion the instru¬ 
ments of the Meteorological Office at Rome were 
compared with those used in the Polar expedition of 
the Duke of the Abruzzi. On the other occasions the 
comparison was between the Roman instruments and 
others belonging to the Carnegie Institution of 
Washington. Prof. Palazzo himself observed with the 
Roman instruments. The American observers were 
Mr. W. H. Sligh in 1911 and Mr. W. F. Wallis in 
1913. Terracina was selected as being free from the 
artificial disturbances which for some time have 
rendered Rome unsuitable as a magnetic station. It 
is interesting to note that all the dip-circles used were 
of English construction. The magnetometers were 
of different patterns. The comparisons with the 
Washington instruments are of most general interest. 
In the case of declination the mean difference between 
the Rome and Washington instruments was only 0-2' 
in 1911 and o*i' in 1913—differences which arc prob¬ 
ably too small to rely on. In both years the 
Washington instruments gave the smaller dip and the 
larger value for the horizontal force. But the apparent 
differences between them and the Roman instruments 
were substantially different on the two occasions. 
Consistency to oi' in dip and to iy in horizontal force 
is probably too much to expect from ordinary dip- 
circles and unifilar magnetometers. 

The University Tutorial Press, Ltd., announces 
that it has in preparation a new series of text¬ 
books for use in agricultural schools and colleges. 
The first book of this series, which it is hoped will 
be issued next month, is “The Chemistry of Crop 
Production,’* by Prof. T. B. Wood, head of the 
Cambridge University School of Agriculture. This 
will be followed later by ‘‘Animal Food Production ** 
by the same author. A volume on “Chemistry for 
Agricultural Students,** by Mr. R. H. Adie, is also in 
active preparation. 

We learn from Mr. Wilson L. Fox that the state¬ 
ment made in Nature for August 26 (p. 837) with 
reference to the rainfall at Falmouth for August 18 
is incorrect. The Dally Weather Report gives the 
rainfall as 6 mm. between 7 a.m. and 6 p.m., and 
not 2*3j in. between 8 a.m. and 7 p.m., as was 
sported, 
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Our Astronomical Column. 

The New Star in Cygnus. —Mr. Denning writes 
that this nova declined in brightness very quickly 
after its maximum on August 24, but at the end of 
that month maintained its light for a few days, so that 
its magnitude remained at about 4-2, and the nova was 
a little brighter than the star 33 Cygni. The magni¬ 
tude on August 24 was 1*8. Since that date the 
estimated magnitudes at Bristol have been : 


August 25 

... 2*7 

September 1 

■ 4 ’* 

26 

... 29 

2 . 

• 4*2 

28 

3-5 

3 ■ 

■■ 4*5 

29 

3*9 

4 • 

■■ 47 

M 

... 4-2 | 




Radiation Pressure near the Sun. —Radiation 
pressure has been freely invoked in recent years to 
explain various celestial phenomena. Prof. Eddington, 
who was one of the first to suggest that it may play 
a very important part in the interior of the giant stars, 
contributes a note to Mon, Not. R.A.S. for June, in 
which he examines the maximum effects that it could 
produce outside the sun. Assuming a temperature of 
10,000° C. at the surface of the photosphere (which 
is purposely taken considerably in excess of the most 
probable value), then the radiation just outside the 
photosphere is equivalent to a wind-pressure of 30 dynes 
per sq. cm., which could not support a greater mass 
than r milligram against the solar gravitation. Thus 
if a prominence io,tx>o km. deep were upheld by 
radiation, its mass could not exceed a milligram' per 
sq. cm. of its base, implying a density of io- , which 
is difficult to accept, in view of the fact that the 
prominences are visible in spectrograms as dark mark¬ 
ings on the solar disc. Prof. Eddington estimates the 
maximum density of the corona and the tails of comets 
(on the radiation theory) as 10 - 19 . These are less 
difficult to accept, as it is known on other grounds 
that their density is extremely small. 

Distribution of Intensity in Solar and Stellar 
Spectra. —Mr. Berth Lindblad, of Upsala Observa¬ 
tory, has made an important study of effective and 
minimum wave-lengths in grating spectra of the sun 
and stars (Upps. Univ. Arsskrift, 1930, Mat. och 
Naturvetenskap il. He claims that the method affords 
an independent determination of absolute magnitude 
without making use of the spectral lines, being thus 
a check of the method of Adams and Joy. In par¬ 
ticular, stars are giants the effective wave-length of 
which exceeds 426/x/i. The effective temperature of 
the solar photosphere is found to diminish from 6200° 
at the middle of the disc to 54J0 0 at the limb. The 
difference is ascribed to the lower depth from which 
we receive light in the former case. Detailed 
measures of the spectra of sixty stars of known 
spectral type and luminosity are then given, and 
curves drawn connecting minimum wave-length with 
absolute magnitude for the various spectral types, 

A detailed examination of a special region in 
Cepheus is then given, in which the data previously 
acquired are utilised. It contains the extreme dwarf 
Kruger 60; two other stars are found to be dwarfs, 
B.D. 57° 25x4 and 56° 2779. Their spectral parallaxes 
are given as 0*03* and 0-04*, and an annual P.M. of 
0-5* is suspected in each case from comparison with 
the B.D. places. 

On the other hand, there are several red giants In 
the region, the distance of which is given as 4700 light- 
years ; this is suggested as the distance of the galactic 
star-cloud which occupies the region. 
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Scientific Studies of Non-ferrous Alloys,* 

By C. T. Heycock, M.A., F.R.S, 





T HE production of metals and their alloys undoubt¬ 
edly constitutes the oldest of those chemical arts 
which ultimately expanded into the modem science of 
chemistry, with all its overwhelming mass of experi¬ 
mental detail and its intricate interweaving of 
theoretical interpretation of the observed facts, lubal- 
cain lived during the lifetime of our common ancestor, 
and was 44 an instructor of every artificer in brass and 
iron”; and although it may be doubted whether the 
philologists have yet satisfactorily determined whether 
fubal-cain was really acquainted with the manufac¬ 
ture of such a complex metallic alloy as brass, it is 
certain that chemical science had its beginnings in 
the reduction of metals from their ores and in the 
preparation of useful alloys from those metals. In 
fact, metallic alloys, or mixtures of metals, have been 
used by mankind for the manufacture of implements 
of war and of agriculture, of coinage, statuary, 
cooking* vessels, and the like from the very earliest 
times. 

In the course of past ages an immense amount of 
practical information has been accumulated concern¬ 
ing methods of reducing metals, or mixtures of metals, 
frqm their ores, and by subsequent treatment, usually 
by heating and cooling, of adapting the resulting 
metallic product to the purpose for which it was 
required. Until quite recent times, however, the 
whole of this knowledge was entirely empirical in 
character, because it had no foundation in general 
theoretical principles; it was collected in haphazard 
fashion in accordance with that method of trial and 
error which led our forerunners surely, but with exces¬ 
sive expenditure of time and effort, to valuable 
results. 

To-day I purpose dealing chiefly with the non- 
ferrous alloys, not because any essential difference in 
type exists between the ferrous and non-ferrous alloys, 
but merely because the whole field presented by the 
chemistry of the metals and their alloys is too vast 
to be covered in any reasonable length of time. 

The earliest recorded scientific investigations on 
alloys were made in 1722 by R6aumur, who employed 
the microscope to examine the fractured surfaces of 
White and grey cast-iron and steel. In 1808 Widman¬ 
statten cut sections from meteorites, which he polished 
and etched. The founder, however, of modern metallo¬ 
graphy is undoubtedly H. C. Sorby, of Sheffield. 
Sorby's early petrographic work on the examination of 
thin sections of rock under the microscope led him to a 
study of meteorites and of iron and steel, and in a 
paper read before the British Association in 1864 he 
describes briefly (1 quote bis own words) how sections 
41 of iron and steel may be prepared for the microscope 
so as to exhibit their structure to a perfection that 
leaves little to be desired. They show various mixtures 
of iron, and two or three well-defined compounds of 
iron and carbon, graphite, and slag; these constituents, 
being present in different proportions and arranged 
in various manners, give rise to a large number of 
varieties of iron and steel, differing by well-marked 
and very striking peculiarities of structure.” The 
methods described by Sorby for polishing and etching 
alloys and his method of vertical illumination (after¬ 
wards improved by Beck) are employed to-day by 
all who work at this branch of metallography. 

From i8(j4-fi8 Matthcisen published in the Reports 
of the British Association and in the Proceedings and 

* Fro** the openin* addrws of thft President of Section B (Chemktry) 
delivered at the Cardiff meeting ef the British Association on August 34. 
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Transactions of the Royal Society a large number of 
papers on the electrical conductivity, tenacity, and 
specific gravity of pure metals and alloys. He con¬ 
cluded mat alloys are either mixtures of definite 
chemical compounds with an excess of one or other 
metal, or solutions of the definite alloy in the excess 
of one of the metals employed, forming in their solid 
condition what he called a solidified solution. This 
idea of a solidified solution has developed into a most 
fruitful theory upon which much of our modem 
notions of alloys depends. Although, at the time, 
the experiments on the electrical conductivity did not 
lead to very definite conclusions, the method has since 
been used with great success in testing for the 
presence of minute quantities of impurities in the 
copper used for conductors. In the Philosophical 
Magazine for 1875 F. Guthrie, in a renfarkable 
paper quite unconnected with alloys, gave an 
account of his experiments on salt solutions and 
attached water. He was led to undertake this 
work by a consideration of a paper by Dr. J* Rea, 
the Arctic explorer, on the comparative saltness of 
freshly formed and of older ice-floes. Guthrie showed 
that the freezing point of solutions was continuously 
diminished as the percentage of common salt in¬ 
creased, and that this lowering increased up to 23 6 per 
cent, of salt, when the solution solidified as a whole 
at about 22 0 C. He further showed, and this is of 
great importance, that the substance which first 
separated from solutions more dilute than 23*6 per 
cent, was pure ice. To the substance which froze 
as a whole, giving crystals of the same composition as 
the mother-liquor, he gave the name “cryohydrate." 

In the Philosophical Magazine for 1876 Guthrie gave 
an account of his experiments, using solvents other 
than water, and states that the substances which 
separate at the lowest temperature are neither atomic 
nor molecular; this lowest melting-point mixture of 
two bodies he names the eutectic mixture. In the 
same paper he details the methods of obtaining various 
eutectic alloys of bismuth, lead, tin, and cadmium. 

We have in these papers of Guthrie’s the first 
important clue to what occurs on cooling a fused 
mixture of metals. The researches of Sorby and 
Guthrie, undertaken as they were for the sake of 
investigating natuial phenomena, are a remarkable 
example of how purely scientific experiment can lead 
to most important practical results. It Is not too 
much to claim for these investigators the honour of 
being the originators of all our modern ideas of metal¬ 
lurgy. Although much valuable information had been 
accumulated, no rapid advance could be ifiade until 
some general theojy of solution had been developed* 
In 1878 Raoult first began his work on the depression 
of the freezing point of solvents due to the addition of 
dissolved substances, and he continued at frequent 
intervals to publish the results of his experiments up 
to the time of his death in 1901. 

In a paper in the Lett* Physikal. Chem . for 
1888 on ” Osmotic Pressure in the Analogy between 
Solutions and Gases,” van’t Hoff showed that the 
experiments of Pfeffer on osmotic pressure could te 
explained on the theory that dissolved substances were, 
at any rate for dilute solutions, in a condition Similar 
to that of a gas; that they obeyed the laws of Bbylfe, 
Charles, and Avogadro; and that on this asstttnptkm 
the depression of the freezing point of a solvent could 
be calculated by means of a simple formula. He else 
showed that the exceptions which occurred to Raoult** 
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laws, when applied to aqueous solutions of electro¬ 
lytes, could be explained by the assumption, first made 
by Arrhenius, that these latter in solution are partly 
dissociated into their ions* The result of all this 
work was to establish a general theory applicable to 
all solutions which has been widespread in its 
applications. From this time the study of alloys began 
to make rapid progress. 

The experiments of Laurie, Tannman, and Neville 
and myself in *888 and 1889 helped to establish the 
similarity between the behaviour of metallic solutions 
or alloys and that of aqueous and other solutions of 
organic compounds in organic solvents. That our ex¬ 
periments were correct seemed probable from the 
agreement between the observed depression of the 
freezing point and the value calculated from van't 
Hoff’s formula for the case of those few metals the 
latent heats of fusion of which had been determined 
with any approach to accuracy. 

Our experiments, afterwards extended to other 
solvents, led to the conclusion that in the case of most 
metals dissolved in tin the molecular weight is identical 
with the atomic weight; in other words, that the 
metals in solution are monatomic. This conclusion, 
however, involves certain assumptions. Sir William 
Ramsay’s experiments on the lowering of the vapour 
pressure of certain amalgams point to a similar con¬ 
clusion. 

So far our work had been carried out with mercury 
thermometers, standardised against a platinum resist¬ 
ance pyrometer, but it was evident that, if it was to 
be continued, we must have some method of extending 
our experiments to alloys which freeze at high tem¬ 
peratures. The thermo-couple was not at this stage a 
trustworthy instrument; fortunately, however, Cal¬ 
endar and Griffiths had brought to great perfection 
the electrical resistance pyrometer (Phil. Trans., A, 
1887 and i8qi). Dr. E. H. Griffiths kindly came to 
our aid, and with his help we installed a complete 
electrical resistance set. As at this time the freezing 
points of pure substances above 300° were not known 
with any degree of accuracy, we began by making 
these measurements :— 


Table of Freezing Points . 



Carnally k 
T ables 

Holborn 

and 

Wien, 

Callendar 

and 

Griffiths, 

Neville 

and 

Heynock, 

Hnrffess 
and I.e 
Chatelier, 
iota. 

High Tem¬ 

Tin 


1891 

1892 

2317 

1895 

231*9 

perature 

Measure¬ 

ment* 

2319 

Zinc 

433 

- — 

417-6 

419*0 

4194 

Lead ... 

— 

— 

— 

3*7 '6 

3 * 7*4 

Antimony... 

432 

— 

— 

6*95 

630*7 & 

Magnesium 


_ 


634 6 1 

629'2 

650 

Aluminium 

700 

— 

— 

654 - 5 ’ 

658 

Silver 

954 

968 


9607 

960*9 

Gold 

1045 

1071 

1037 

10617 

1062 4 

Copper ... 
Sulphur B. P. 

1054 

tO %2 


1080-5 

IO83 

448 

— 

444*53 

— 

444*7 


1 Contaminated with silicon. 2 Known to be impure. 


With the exception of silver and gold, these metals 
were the purest obtainable in commerce. 

During the period that the above work on non- 
ferrous alloys was being done, great progress was 
being made in the study of iron and steel by Osmond 
and Le Chateller. In 1800 the Institution of 
Mechanical Engineers formea an Alloys Research 
Committee. This committee invited Frof. (afterwards 
Sir William) Roberts-Austen to undertake research 
work for it. The results of his investigations are con¬ 
tained in a series of five valuable reports extending 
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from 1891 to 1899, published in the Journal of the 
institution. The fifth is of especial importance, because, 
besides a description of the thermal effects produced 
by carbon, which he carefully plotted and photo¬ 
graphed, he described the microscopical appearance of 
the various constituents of iron. The materials of 
this report, together with the work of Osmond and 
others on steel and iron, provided much of the material 
on which Prof. Bakhuis Roozeboom founded the 
iron-carbon equilibrium diagram, Reference shou'd 
also be made to the very valuable paper by Stansfield 
on the present position of the solution theory of 
carbonised iron (Journ. Iron and Steel Inst., vol. xi,, 
1900, p. 317). It may be said of this fifth report, 
and of the two papers just referred to, that they form 
the most important contribution to the study of iron 
and steel that has ever been published. Although 
the diagram for the equilibrium of iron and carbon 
does not represent the whole of the facts, it affords 
the most important clue to these alloys, and un¬ 
doubtedly forms the basis of most of the modern 
practice of steel manufacture. Many workers, both 
at home and abroad, were now actively engaged in 
metallurgical work—Stead, Osmond, Le Chatelier, 
Arnold, Hadfield, Carpenter, Ewing, Rosenhain, 
and others too numerous to mention. 

In 1897 Neville and I determined the complete 
freezing-point curve of the copper-tin alloys, con¬ 
firming and extending the work of Roberts-Austen, 
Stansfield, and Le Chatelier; but the real meaning 
of the curve remained as much of a mystery as ever. 
Early in 1900 Sir G. Stokes suggested to us that we 
should make a microscopic examination of a few 
bronzes as an aid to the interpretation of the sin¬ 
gularities. of the freezing-point curve. An account of 
this work, which occupied us for more than two 
veurs, was published as the Bakerian lecture of the 
Royal Society in February, 1903. Whilst preparing 
a number of copper-tin alloys of known composition 
we were struck by the fact that the crystalline pat¬ 
tern which developed on the free surface of the slowly 
cooled alloys was entirely unlike the structure 
developed by polishing and etching sections cut from 
the interior; it therefore appeared probable that 
changes were going on within the alloys as they 
cooled. In the hope that, as Sorby had shown in the 
case of steel, we could stereotype or fix the change 
by sudden cooling, we melted small ingots of the 
copper-tin alloys and slowly cooled them to selected 
temperatures and then suddenly chilled them in 
water. The results of this treatment were com¬ 
municated to the Royal Society and published in the 
Proceedings of February, 1901. 

To apply this method to a selected alloy we first 
determined its cooling curve by means of an auto¬ 
matic recorder, the curve usually showing several 
halts or steps in it. The temperature of the. highest 
of these steps corresponded with a point on the 
liquidus, Le. when solid first separated out from the 
molten mass. To ascertain what occurred at the later 
halts, ingots of the melted alloy were slowly cooled 
to within a few degrees above and below the halt 
and then chilled. 

The method of chilling also enabled us to fix, with 
some degree of accuracy, the position of points on 
the solidus. If an alloy, chilled when it is partlv 
solid and partly liquid, is polished and etched, it will 
be seen to consist of large primary combs embedded 
in a matrix consisting of mother-liquor, in which arc 
disseminated numerous small combs, which we called 
11 chilled primary.” By repeating the process at suc¬ 
cessively lower and lower temperatures we obtained 
a point at which the chilled primary no longer 
formed, t.e. the upper limit of the solidus. 
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Although we made but few determinations of the 
physical properties of the alloys, it is needless to say 
how much they vary with the temperature and 
with the rapidity with which they are heated or 
cooled. 

From a consideration of the singularities in the 
liquidus curve, coupled with the microscopic 
examination of slowly cooled and chilled alloys, we 
were able to divide the copper-tin allays into certain 
groups having special qualities. 

So far I have directed attention to some of the 
difficulties encountered in the examination of binary 
alloys. When we come to ternary alloys the difficul¬ 
ties'of carrying out an investigation are enormously 
increased, whilst with quaternary alloys they seem 
almost insurmountable; in the case of steels con¬ 
taining always six, and usually more, constituents we 
can hope at present to get information only by purely 
empirical methods. Large numbers of the elements 
and their compounds, wnich originally were labori¬ 
ously prepared and investigated in the laboratory 
and remained dormant as chemical curiosities for 
many years, have, in the fullness of time, taken their 
places as important, and indeed essential, articles of 
commerce. I may remark that even during my own 
lifetime I have seen a vast number of substances 
transferred from the category of rare laboratory pro¬ 
ducts to that which comprises materials of the utmost 
importance to the modern metallurgical industries. A 
few decades ago aluminium, chromium, cerium, 
thorium, tungsten, manganese, magnesium, molyb¬ 
denum, nickel, calcium and calcium carbide, car¬ 
borundum, and acetylene were unknown outside the 
chemical laboratory of the purely scientific Investiga¬ 
tor; to-day, these elements, their compounds and 
alloys, are amongst the most valuable of our indus¬ 
trial metallic products. They are essential in the 
manufacture of high-speed steels, of armour-plate, of 
filaments for the electric bulb lamp, of incandescent 
gas mantles, and of countless other products of 
modern scientific industry. All these metallic 
elements and compounds * were discovered, and 
their industrial uses foreshadowed, during the 
course of the purely academic research work 
carried out in our universities and colleges; all 
have become the materials upon which great and 
lucrative industries have been built up. Although the 
scientific worker has certainly not exhibited any 
cupidity in the past, and has been content to 
rejoice in his own contributions to knowledge and 
to see great manufacturing enterprises founded upon 
his work, it is clear that the obligation devolves upon 
thoso who have reaped in the world’s markets the 
fruit of scientific discovery to provide from their 
harvest the financial aid without which scientific 
research cannot be continued. 

The truth of this statement is well understood by 
those of our great industrial leaders who are engaged 
in translating the results of scientific research into 
technical practioe. As evidence of this 1 may quote 
the magnificent donation of 2io,oooZ. by the British 
oil companies towards tho endowment of the school 
of chemistry in the University of Cambridge; the 
noble bequest of the late Dr. Mcsscl, one of the most 
enlightened of our technical chemists, for defraying 
the cost of scientific research; the gifts of the late 
Dr. Ludwig Mond towards the upkeep and expansion 
of the Royal Institution, one of the strongholds of 
British chemical research; and the financial support 
given bv the ^Goldsmiths’ and others of the great City 
of London Li very Companies (initiated largely by the 
late Sir Frederick Abel, Sir Frederick Bramwell, and 
Mr. George Matthev) to the foundation of the Im¬ 
perial College of Science and Technology. The men 
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who initiated these gifts have been themeelyee 
intimately associated with developments in both 
science and industry; they have understood that the 
field must be prepared before the crop can be reaped. 
Fortunately, our great chemical industries are, for 
the most part, controlled and administered by theft 
fully conversant with the mode in which technical 
progress and prosperity follow upon scientific achieve¬ 
ment ; and it 1$ my pleasant duty to record that within 
the last few weeks the directors of one of our greatest 
chemical manufacturing concerns have, with the con¬ 
sent of their shareholders, devoted ioo,oooL to re¬ 
search. Doubtless other chemical industries will in 
due course realise what they have to gain by an 
adequate appreciation of pure science. If the effort 
now being made to establish a comprehensive scheme 
for the resuscitation of chemical industry within our 
Empire is to succeed, financial support on a very 
liberal scale must be forthcoming from the industry 
itself for the advancement of purely scientific re¬ 
search. This question has been treated recently in 
so able a fashion by Lord Moulton that nothing now 
remains but to await the results of his appeal 
for funds in aid of the advancement of pure science. 

In order to prevent disappointment and a possible 
reaction in the future in those who endow pure re¬ 
search, it is necessary to give a word of warning 
It must be remembered that the history of science 
abounds in illustrations of discoveries, regarded at die 
time as trivial, which have in after-years become epoch- 
making. In illustration I would cite Faraday’s discovery 
of electro-magnetic induction. He found that when a 
bar-magnet was thrust into the core of a bobbin of 
insulated copper wire, the terminals of which were 
connected with a galvanometer, a momentary current 
was produced; while on withdrawing the magnet a 
momentary reverse current occurred—a purely 

scientific experiment destined in later years to develop 
into the dynamo and with it the whole electrical 
industry. Another illustration may be given : Guyton 
de Morveau, Northmore, Davy, Faraday, and 
Cagniard La tour between 1800 and 1850 were engaged 
in liquefying many of the gases. Hydrogen, oxygen, ^ 
nitrogen, marsh gas, carbon monoxide, and nitric 
oxide, however, resisted all efforts until the work of 
Joule and Andrews gave the clue to the causes of 
failure. Some thirty years later, by careful applica¬ 
tion of the theoretical considerations, all the gases 
were liquefied. The liquefaction of oxygen and 
nitrogen now forms the basis of a very large and 
important industry. 

Such cases can be multiplied indefinitely in all 
branches of science. 

Perhaps the most pressing need of the present day 
lies in the cultivation of a better understanding 
between our great masters of productive industry, the 
shareholders to whom they are in the first degree 
responsible, and our ^ientific workers; if, by reason 
of any turbidity of vision, our large manufacturing 
corporations fail to discern that, in their own interest* 
the financial support of purely scientific research 
should be one of their first cares, technical advance 
will slacken, and other nations adopting a more far¬ 
sighted policy will forge ahead in science and techno¬ 
logy, ^ should, I venture to think, be the bounden 
duty of everyone who has at heart the aim® and 
objects of the British Association to preach the 
doctrine that in closer sympathy between all classes 
of productive labour, manual and intellectual, lies pur 
only hope for the future. I cannot do better than 
conclude by quoting the words of Pope, one of our 
most characteristically British poets: 

By mutt*! confidence and mutual aid 

Grant deed* are done and great dhcoveriei made. 
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Economic and Educational Aspects of Zoology.* 

By Prof, J. Stanley Gardiner, M.A., F.R.S. 


G REAT as have been the results in physical sciences 
applied to industry, the study of animal life can 
claim discoveries just as great. Their greatest value, 
however, lies, not in the production of wealth, but 
rather in their broad applicability to human life. Man 
is an animal, and he is subject! to the same laws as 
are other animals. He learns by the experience 
of his forbears, but he learns also by the con¬ 
sideration of other animals in relationship to 
their fellows and to the world at large. The 
whole idea of evolution, for instance, is of in¬ 
describable value; it permeates all life to-day; 
and, yet Charles Darwin, whose researches did 
mope than any others to establish its facts, is too 
often known to the public only as “the man who said 
we came from monkeys . 19 

Whilst, first and foremost, 1 would base my claim 
for the study of animal life on this consideration, we 
cannot neglect the help it has given to the physical 
welfare of man’s body. It is not out of place to direct 
attention to the manner in which pure zoological 
science has worked hand-in-hand with the science of 
medicine. Harvey’s experimental discovery of the cir¬ 
culation of the blood laid the foundation for that real 
knowledge of the working of the human body which 
is at the basis of medicine; our experience of the 
history of its development gives us good grounds to 
hope that the work that is now being carried out by 
numerous researchers under the term “experimental” 
will ultimately elevate the art of diagnosis into an 
exact science. Harvey’s work, too, mostly on 
developing chicks, was the starting-point for our know¬ 
ledge of human development and growth. Instances 
in medicine could be multiplied wherein clinical treat¬ 
ment has been rendered possible only by laborious re¬ 
search into the life-histories of certain parasites prey¬ 
ing often on man and other animals alternately. In 
this connection there seems reason at present for-the 
belief that the great problem of medical science, 
cancer, will reach its solution from the zoological side. 
A pure zoologist has shown that typical cancer of the 
stomach of the rat can be produced by a parasitic 
threadworm (allied to that found in pork, Trichina), 
this having as a carrying host the American cock¬ 
roach, brought over to the large warehouses of Copen¬ 
hagen in sacks of sugar. Our attack on such para¬ 
sites is made effective only by what we know of them 
in lower forms, which we can deal with at will. Mil¬ 
lions of the best of our race owe their lives to the 
labours of forgotten men of science who laid the 
foundations of our knowledge of the generations of 
insects and flat-worms, the modes of life of lice and 
ticks, the physiology of sufti lowly creatures as 
Amoeba and Paramecium, and of parasitic disease— 
malaria, Bilharziasis, typhu9, trench fever, and 
dysentery. 

Of immense economic importance in the whole 
domain of domestic animals and plants was the re¬ 
discovery early in the present century of the completely 
forgotten work of Gregor Mendel on cross-breeding, 
made known to the present generation largely by the 
labours of a former president of this Association, who, 
like a trtie man of science, claims no credit for himself. 
We see results already in the few years that have 
elapsed in special breeds of wheat, in which have been 
combined with exactitude the qualities man desires. 

* tfrom th« opening »ddre*i of the Pretldent or Section D (Zoology) 
<l«llYtr«d gt the Cardiff meeting of the Britlth AwodaUon on August >4. 
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The results are in the making—and this is true of all 
things in biology—but can anyone doubt that the 
breeding of animals is becoming an exact science? 
We have got tar, perhaps, but we want to get much 
further in our understanding of the laws governing 
human heredity; we have to establish immunity to 
disease. Without the purely scientific study of chromo¬ 
somes (the bodies which carry the physical and mental 
characteristics of parents to children) we could have 
got nowhere, and to reach our goal we must know 
more of the various forces which in combination make 
up what we term life. 

In agricultural sciences we are confronted with pests 
in half a dozen different groups of animals. We have 
often to discover which of two or more is the 
damaging form, and the difficulty is greater where the 
damage is due to association between plant and 
animal pests. Insects are, perhaps, the worst 
offenders, and our basal knowledge of them as living 
organisms—they can do no damage when dead, and 
perhaps pinned in our showcases—is due to Redi, 
Swammerdam, and to Reaumur in the middle of the 
eighteenth century. Our present successful honey 
production is founded on the curiosity of these men 
in respect to the origin of life and the generation of 
insects. The fact that most of the dominant insects 
have a worm (caterpillar or maggot) stage of growth, 
often of far longer duration than that of the insects, 
has made systematic descriptive work on the relation 
of worm and insect of peculiar importance. I 
hesitate, however, to refer to catalogues in which 
perhaps a million different forms of adults and young 
are described. Nowadays we know, to a large degree, 
with what pests we deal, and we are seeking remedies. 
We fumigate and we spray, spending millions of 
money, but the next remedy is in the use of free- 
living enemies or parasities to prey on the insect pests. 
Tho close correlation of anatomy with function is of 
use here in that life-histories, whether parasitic, carni 
vorous, vegetarian, or saprophagous, can be foretold in 
fly-maggots from the structure of the front part of 
their gut (pharynx); we know whether any maggot is 
a pest, harmless, or beneficial. 

I will not disappoint those who expect me to refer 
more deeply to science in respect to fisheries, but its 
operations in this field are less known to the public 
at large. The opening up of our north-western 
grounds and banks is due to the scientific curiosity of 
Wyville Thomson and his confreres as to the exist¬ 
ence or non-existence of animal fife in the deep sea. 
It was sheer desire for knowledge that attracted a 
host of inejuirers to investigate the life-history of 
river-eels. The wonder of a fish living in our shal¬ 
lowest pools and travelling two or three thousand 
miles to breed, very likely on the bottom in 2000 
fathoms, and subjected to pressures varying from 14 lb. 
to 2 tons per square inch, is peculiarly attractive. It 
shows its results in regular eel-farming, the catching 
and transplantation of the baby eels out of the Severn 
into suitable waters which cannot, by the efforts of 
Nature alone, be sure of their regular supply. Purely 
scientific observations on the life-histories of flat-fish 
—these were largely stimulated by the scientific 
curiosity induced by the views of Lamarck and 
Darwin as to the causes underlying their anatomical 
development—and on the feeding value and nature 
of Thisted Bredning and the Dogger Bank, led to the 
successful experiments on transplantation of young 
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plaice to these grounds and the remarkable growth- 
results obtained, particularly on the latter. Who can 
doubt that this “movement of herds” is one of the 
first results to be applied in the farming of the North 
Sea so soon as the conservation of our fish supply 
becomes a question of necessity? 

The abundance of mackerel is connected with the 
movements of Atlantic water into the English Channel 
and the North Sea—movements depending on com¬ 
plex astronomical, chemical, and physical conditions. 
They are further related to the food of the mackerel, 
smaller animal life which dwells only in these Atlantic 
waters. These depend, as indeed do all animals, on 
that living matter which possesses chlorophyll for its 
nutrition, and which we call plant, In this case the 
plants are spores of algae, diatoms, etc., and their 
abundance as food again depends on the amount of 
the light of the sun—the ultimate source, it might 
seem, of all life. 

A method of ascertaining the age of fishes was 
sought purely to correlate age with growth in com¬ 
parison with the growth of airdiving vertebrates. 
This method was found in the rings of growth in the 
scales, and now the ascertaining of age-groups in 
herring shoals enables the Norwegian fishermen to 
know with certainty what possibilities and probabili¬ 
ties are before them in the forthcoming season. From 
the work on the blending together of Atlantic with 
Baltic and North Sea water off the Baltic Bight and 
of the later movements of this “bankwater,” as it is 
termed, into the Swedish fjords can be understood, 
year by year, the Swedish herring fishery. It is in¬ 
teresting that these fisheries have been further cor¬ 
related with cycles of sun-spots, and also with longer 
cycles of lunar changes. 

The mass of seemingly unproductive scientific 
inquiries undertaken by the United States Bureau of 
Fisheries thirty to fifty years ago was the forerunner 
of their immense fish-hatching operations, whereby 
billions of fish-eggs are stripped year by year and the 
fresh waters of that country made into an important 
source for the supply of food. The study of the 
growth-stages of lobsters and crabs has resulted in 
‘sane regulations to protect the egg-carrying females, 
and in some keeping up of the supply in spite of the 
enormously increased demand. Lastly, the study of 
free-swimming- larval stages in Molluscs, stimulated 
immensely by their similarity to larval stages in worms 
and starfishes, has given rise to the establishment of 
a successful pearl-shell farm at Dongonab, in the Red 
Sea, and of numerous fresh-water mussel fisheries 
in the southern rivers of the United States, to supply 
small shirt-buttons. 

Fishery investigation was not originally directed to 
a more ambitious end than giving a reasonable answer 
to a question of the wisdom or unwisdom of com¬ 
pulsorily restricting commercial fishing, but it was 
soon found that this answer could not be obtained 
without the aid of pure zoology. The spread of 
trawling—and particularly the introduction of steam 
trawling during the last century—gave rise to grave 
fears that the stock of fish in home waters might be 
very seriously depleted by the use of new methods. 
We first required to know the life-histories of the 
various trawled fish, and Sar$ and others told us that 
the eggs of the vast majority of the European marine 
food species were pelagic—in other words, that they 
floated, and thus could not be destroyed, as had been 
alleged. Trawl-fishing might have to be regulated all 
the same, for there might be an insufficient number 
of parents to keep up the stock. It w^s dearly neces¬ 
sary to know the habits, movements, and distribution 
*of the fishes, for all were not throughout their life j 
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or at all seasons found on the grounds it was prac- 
ticable to fish. 

But why multiply instances of the applications of 
zoology as a pure science to human affairs ? Great 
results are asked for on every side of human activities* 
The zoologist, if he be given a chance to live and to 
hand on his knowledge and experience to a generation 
of pupils, can answer many of them. He is increase 
ingly getting done with the collection of anatomical 
facts, and turning more and more to the why 
and how animals live. We may not know in our 
generation or in many generations what life is, but 
we can know enough to control 'that life. The con¬ 
sideration of the fact that living matter and water am 
universally associated opens up high possibilities. 
The experimental reproduction of animals, without 
the interposition of the male, is immensely interesting; 
where it will lead no one can foretell. The associa¬ 
tion of growth with the acidity and alkalinity of the 
water is a matter of immediate practical importance, 
especially to fisheries. The probability of dissolved 
food-material in sea- and river-water, independent of 
organised organic life and absorbable over the whole 
surfaces of animals, is clearly before us. Is it possible 
that that dissolved material may be even now being 
created in Nature without the assistance of organic 
life? The knowledge of the existence in food of vita- 
mines, making digestible and usable what in food 
would otherwise be wasted, may well result in 
economies of food that will for generations prevent 
the necessity for the artificial restriction of popula¬ 
tions. The parallel between these vitamines and some¬ 
thing in sea*water may quite soon appiy practically 
to the consideration of all life in the sea. Finally, 
what we know of the living matter of germ-cells puts 
before us the not impossible hope that we may 
influence for the better the generations yet to come. 

So far I have devoted my attention primarily, in 
this survey of the position of zoology, to the usefulness 
of the subject. Let us now note where we stand in 
respect to other subjects and in meeting the real need 
for wide zoological study. 

Lei me give a few facts which liave their sweet 
and bitter for us who make zoology our life-work. 
During the war we wanted men who had passed the 
honours schools in zoology—and hence were presum¬ 
ably capable of doing the work—to train for the 
diagnosis of protozoal disease. We asked for all 
names from 2905 to 1914 inclusive, and the average 
worked out at under fourteen per year from all 
English universities : an average of one student per 
university per year. In the year 1913-14 every student 
who had done his honours course in zoology in 1913 
could, if he had taken entomology as his subject, have 
been absorbed into the economic applications of that 
subject. Trained men were wanted to undertake 
scientific fishery investigations, and they could not 
be found. Posts were advertised in animal breeding, 
in helminthology, and in protozoology, three other 
economic sides of the subject. The Natural History 
Museum wanted systematists, and there were many 
advertisements for teachers. How many of these 
posts were filled I dp not know, but it is clear thet 
not more than one-half—or even one-third—can have 
been filled efficiently. Can any zoologist sav that 
all is well with his subject in the face of these 
deficiencies ? 

The demands for men in the economic sides of 
zoology are continually growing, and it is the business 
of universities to try to meet these demands. These 
are Departments of Government at home and in our 
Colonies which, in the interests of the people they 
govern, wish to put into operation protective measures. 
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but cannot 44 so because there are not the men with 
the requisite knowledge and common sense required 
for inspectorates. There r are others that wish for 
research to develop so as to conserve existing indus* 
tries as well as to discover new ones, and they, too, 
are compelled to mark time. 

In default, or in spite, of the efforts of the schools 
of pure zoology, attempts ate being made to set up 
special training schools in fisheries, in entomology, 
and in other economic applications of zoology, Each 
branch is regarded as a science, and the supporters 
bf each suppose they can, from the commencement of 
a lad's scientific training, give specialised instruction 
in each* The researcher m each has to do the research 
which the economic side requires. But he cannot 
restrict his education to one science; he requires to 
know the principles of all sciences; he must attempt 
to understand what life is. Moreover, his specialist 
knowledge can seldom be in one science. The 
economic entomologist, however deep his knowledge of 
insects may be, will find himself frequently at fault 
in distinguishing cause and effect unless he has some 
knowledge of mycology. The protozoologist must 
have an intimate knowledge of unicellular plants, 
bacterial and other. 'Hie animal-breeder must know 
the work on cross-fertilisation of plants. The fisheries 
man requires to understand physical oceanography. 
The helminthologist and the veterinary surgeon require 
an intimate knowledge of a rather specialised “physio¬ 
logy,” All need knowledge of the comparative 
physiology of animals in other groups beyond those 
with which they deal, to assist them in their deduc¬ 
tions and to aid them to secure the widest outlook. 
It is surely a mistake, while the greatest scientific 
minds of the day find that they require the widest 
knowledge, to endeavour to get great scientific results 
out of students whose training has been narrow 
and specialised. Such specialisation requires to come 
later, and can replace nothing. This short cut is the 
longest way round. The danger is not only in our 
science, but in every science. 

Surely the time has now come for u$ to lift our eyes 
from our tables of groups and families, and, on the 
foundations of the knowledge of these, to work on the 
processes going on in the living body, the adaptation 
to environment, the problems of heredity, and at many 
another fascinating hunt in unknown country. Let 
us teach our students not only what is known, but, 
still more, what is unknown, for in the pursuit of the 
latter we shall engage eager spirits who care naught 
for collections of corpses. My own conviction Is that 
we are in danger of burying our live subject along 
with our specimens in museums. 

As a result of the wrong teaching of zoology, we 
see proposals to make so-called “ Nature-study" in 
our schools purely botanical. Is this proposal made 
in the interests of tf\e teacher or of the children? It 
surely cannot be for “decency” if the teaching is 
honest. for the phenomena are the same, and there 
is nothing “indecent” common to all life. “The 
proper study of mankind is man,” and the poor child, 
athirst for information about himself, is given a piece 
of moss or duckweed, or even a chaste buttercup. 
Is the child supposed to get some knowledge it can 
apply economically? Whatever the’underlying ideas 
may be, this course will not best develop the mind 
to enable it to grapple with all phenomena, the aim 
of education. If necessary, the school teacher must 
go to school; be must bring himself up to date in 
his own time, m every teacher in science has to do; 
it is the business of universities to help him, for 
nothin# is more important to all science than the 
foundations of knowledge. 
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Native Races of the Empire. 

A MONG the resolutions adopted by the General 
Committee of the British Association during the 
recent meeting at Cardiff, several dealt with problems 
connected with the native races of the Empire. Of 
these one referred to the deplorable conditions now 
prevailing among the aboriginal tribes of Central 
Australia, of which an account was recently given in 
these columns (see Nature, July 8, p. 601). The 
Association urged upon the Federal Government and 
the Governments of Western Australia and South 
Australia the desirability of establishing an absolute 
reservation upon part of the lands now occupied 
by the tribes within the jurisdiction of these 
Governments in order that they might be preserved 
from extinction. The resolution further emphasised 
the necessity of establishing a medical service for the 
natives in order to check the ravages of disease by 
which they are now rapidly being reduced in numbers. 
It may be hoped that the influence of the Association 
will add force to the movement which has already 
been set on foot in South Australia, and induce the 
Governments concerned to take action in this matter. 

A second resolution of the Association dealt with 
the desirability of initiating an anthropological survey 
of the natives of Western Australia. In this State 
the natives are under the control of Protectors of 
Aborigines, and are, for the most part, either located 
on Government farms or stations, or, if employed by 
private owners, the conditions of their employment are 
strictly regulated by the Protectors. Notwithstanding 
the measures taken for their well-being and preserva¬ 
tion, which include a medical service and an organised 
system of food-supply for times of scarcity, they are 
dwindling in numbers. At the same time, in the 
changed conditions, the memory of their tribal 
customs and traditions is being lost. In the interests 
of science it is, therefore, highly desirable that some 
record should be made of their language, customs, 
traditions, and beliefs, as well as of their physical 
characters, before the older members of the tribes 
die out. 

During the past summer, it will be remembered, 
Gen. Smuts introduced into the South African Parlia* 
ment a Bill dealing with the native population. This 
Bill has been described as embodying the most im¬ 
portant proposals in reference to the natfve problem 
since the (Men Grey Act. Briefly stated, its main 
provisions aim at improving the position of the native, 
and at the same time meeting his claim to a voice in 
the regulation of his own affairs by developing a 
system of local government based upon the'tribal 
social organisation. A further resolution of the Asso- 
rial ion pointed out that anv attempt to bring the 
native population into closer touch with the Social 
and economic development of the countrv as a whole 
—the crucial problem of native legislation in South 
Africa—could hope to be successful only If if were 
based upon an intimate knowledge of native psyrho* 
logy and customs, and to this end it unred upon the 
Government of the Union the necessity for the estab¬ 
lishment of an Ethnological Bureau for the collection 
of data and the study of native institutions. 

Relativity. 

D R. C. E. ST. JOHN gives in the Observatory 
for July some remarks on the search for the 
Einstein effect In the solar spectrum which was made 
last year by L. Grebe and A. Bachem at Bonn, and 
alluded to with approbation in a letter from 
Dr. Einsttin, quoted in Nature for January aq 
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last. Dr. St. John thinks that the dispersion of their 
spectrograph, i mm. per A.U., was top low for work 
of this character , especially where the lines are so close 
together; further, the comparison spectrum was not 
photographed simultaneously, but before and after. 
The arrangements for eliminating the solar rotation 
are also not considered to have been exact enough. 

Dr. St. John then goes on to criticise their suggested 
explanation for the failure of some other observers to 
detect the Einstein shift, which was, in short, that 
unsymmetrical emission lines become symmetrical in 
absorption. He shows that this neglects the light 
radiated by the vapour itself; since the absorbing 
vapour is at various depths in the sun, the probable 
result is shown to be an unsymmetrical absorption 
line. The further argument is made that many of 
the iron lines are unsymmetrical in the reverse direc¬ 
tion to the carbon lines in question, so that if the 
explanation were true, these lines should give too 
large an Einstein effect, which they do not. 

Dr. St. John concludes by saying that the object of 
his note is not to deny the existence of the Einstein 
effect, but merely to throw doubt on the completeness 
of the proof put forward by Messrs, Grebe and 
Bacherh. 

Astr. Nach £051, has an article by K. F. 
Bottlinger in which a possible astronomical test is 
suggested to distinguish between the relativist view 
of the speed of light and the earlier view of the 
stationary aether. He notes the very high radial velo¬ 
cities of the spiral nebulae and clusters, and concludes 
that it is, a priori, likely that the velocity of our 
Stellar system relatively to the aether is of the same 
order. If we take it as 1000 km./sec., and also 
assume that the direction of motion is not distant 
from the plane of the ecliptic, then eclipses of Jupiter’s 
satellites will be alternately accelerated and retarded 
by some 14 sec., according as Jupiter lies towards the 
apex or antapex. The eclipses observed at Harvard 
make it pretty certain that there is no residual of this 
amount in the eclipse times; so that either the fixed- 
aether doctrine of light transmission is wrong or the 
speed of our system in the asther is only a small 
fraction of rooo km,/sec. This proposed test differs 
from the Michelson-Morley experiment in being a first- 
order effect, while that is of the second order. 


University and Educational Intelligence. 

Science of August 20 reports that the Harvard 
University School of Medicine has received 70,000/. 
from the Rockefeller Foundation for the development 
of psychiatry, and 60,000!. for the development of 
obstetric teaching. 

The Chemist and Druggist announces that the 
chair of chemistry in IJerlin University, rendered 
vacant by the death of E. Fischer, will be filled by 
Prof, Haber, who will retain also his present position 
of director of the Emperor William Institute for 
Physical and Electro-Chemistry. 

The governors of the Northern Polytechnic Insti¬ 
tute, Holloway, N.7, are, on September 27, opening 
a school of rubber technology. There will be day 
and evening courses designed mainly to train those 
who have already acquired a thorough knowledge of 
chemistry and physics and are now desirous of taking 
up responsible positions of a scientific and technical 
nature in rubber factories. The school will be in 
cloae touch with the industry, as it will be under an 
advisory committee composed of representatives of the 
manufacturers, producers, merchants, rubber en¬ 
gineers, etc. The director of the courses is Dr. P, 
Schidrowitz, who is a leading authority on rubber. 

NO. 2654, VOL. IO6] 


From the Simla correspondent of the Pioneer Mail 
for August 6 we learn that the text of the Muslim 
University Bill has been published. It is proposed to 
dissolve the Muslim University Association . and the, 
Mohammedan Anglo-Oriental College, Aligarh, and to 
transfer the property of these societies to a new body 
called “The Aligarh Muslim University.” The Bill 
secures to the Government powers of control, and to 
the University the assurance of a permanent endow* 
ment, The University will be of the teaching and' 
residential type, and its degrees will be recognised by 
the Government. Special features of the institution 
will be the instruction of Muslims in Muslim religious . 
education, and the inclusion of departments of Islamic 
studies. 

The calendar of the Edinburgh and East of Scot¬ 
land College of Agriculture for the year 1920-21 con¬ 
tains a detailed account of the courses of instruction 
available at this centre for the degree of B.Sc. of 
Edinburgh University, for the college diploma in 
agriculture, and for the college diploma in horti¬ 
culture. Short courses in agriculture are provided 
during the winter months for the benefit of farmers 
and others who are unable to attend the full diploma 
course; these last for five weeks and extend over 
two years. In addition, a short course in forestry 
lasting four weeks may be given during the summer 
of 1921. The college also acts in an advisory capacity 
to farmers in the central and south-eastern counties of 
Scotland. Epidemics of insect or other pests on crops, 
trees, or live-stock are investigated, and information 
on farm and dairy management is always available. 
Manures and"seeds for experimental work are tested 
at specially low rates with the idea of encouraging 
farmers to conduct experiments and trials in collabora¬ 
tion with the college staff. 

The current issue of the British Medical Journal 
is the annual educational number. As usual, it is 
addressed mainly to two classes: those who need 
information as to the course which must be followed 
in order to become legally qualified practitioners of 
medicine, and those who/ having obtained qualifica¬ 
tions to practise, are doubtful as to what particular 
branch of medicine they should choose as a career. 
The student is advised to aim at a university degree 
in medicine at the outset of his career, though it may 
be desirable to take also a diploma or licence. Warn¬ 
ing is also given with regard to the question of 
expenses, The outlay involved in completing a 
medical curriculum varies, but 1500!. is reckoned to 
be the minimum for which the training can be accom¬ 
plished at the present time. For the medical graduate, 
diplomate, or licentiate, once his name is on the 
Register of the General Medical Council, many paths 
are indicated; but he is reminded that whatever the 
branch of practice chosen, the main reward of 
medical life is the knowledge of good work well 
done. Against this it is urged that the spirit of* the 
times is all in favour of the extension and co-ordina¬ 
tion of the public health services. This has occa¬ 
sioned an increase in the official medical services, but 
their position is not well defined at present, and 
prospects of promotion are uncertain. 

The new session of the Sir John Cass Technical 
Institute, Aldgate, will commence on Monday, Sep¬ 
tember 27, The courses of instruction provided are 
especially directed to the technical training of those 
engaged in chemical, metallurgical, and electrical in¬ 
dustries and in trades associated therewith, Special 
courses of higher technological instruction form a dis¬ 
tinctive feature of the work of the Institute. The 
curriculum in connection with the fermentation In¬ 
dustries includes courses of instruction in brewing 
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aridmaking; in the history, cultivation, and use 
of the hop; and in the mitro-biology of. the 
fermentation industries* These courses are arranged 
for persons engaged in the practical and scientific con¬ 
trol of^ breweries, makings, and other fermentation 
industries who desire to acquire a knowledge of the 
technology and principles underlying their dally opera¬ 
tions* A connected series of lectures on fuel and 
power is also included in the syllabus of the chemistry 
department for the forthcoming session. In the de¬ 
partment of physics and mathematics special courses 
of lectures will be given in colloids, the methods 
employed in their investigation and their relation to 
technical problems; in differential equations and 
vector analysis; and in the theory and application 
of mathematical statistics. Full details of the courses 
are given in the syllabus of the institute, which can 
be had on application at the office of the institute or 
by letter to the principal. * 

Although the scientific study of human and animal 
nutrition is of even greater importance to this country 
than to the United States of America, it has attracted 
fewer workers and received far less financial support 
here than on the other side of the Atlantic. Con¬ 
sequently, the public-spirited munificence of Mr. John 
Quiller Rowett in contributing io,oool. towards the 
endowment of an Institute for Research in Animal 
Nutrition in connection with the University of Aber¬ 
deen and the North of Scotland College of Agricul¬ 
ture is especially to be commended. The new institute, 
which will appropriately be named the Rowett 
Research Institute, has already secured the services 
of two first-rate investigators. Dr. J. B. Orr, the 
director, was recently associated with Prof. E. P. 
Cathcart in the conduct of a verv important study 
of the energy output of soldiers, while Dr. R. H. A. 
Plimmer, chief biochemist in the institute, has had 
a distinguished career as a research worker in the 
Physiological Institute of University College, London. 
An agricultural correspondent, writing in the Aber¬ 
deen Daily Journal of July 9, directs attention to the 
enormous economic loss,' estimated at 30 millions 
sterling per annum, due to diseases of animals ami 
plants, while the unsatisfactory state of knowledge 
respecting problems of human nutrition and food- 
supply was the subject of a criticism by a committee 
of the Royal Society. It is obvious that no single 
institute can cope with the mass of work which 
urgently needs to be done, but the precedent just 
established is valuable, and the scientific colleague^ 
of Drs* Orr and Plimmer will look forward with con¬ 
fidence to their future successes in a field of research 
so far inadequately cultivated. 


Societies and Academies. 

Paris* 

Academy of Sciences, August 2.—M. Henri Deslandres 
in the chair.—The president announced the death of 
Armani Gautier.—G. Humbert: The representation of 
an integral by indefinite Hermitc forms in an 
imagihary quadratic body.—M. Mlchkovltch: Obser¬ 
vations of the periodic comet Tempel II. made at 
the Marseilles Observatory with the Eichens equatorial 
of aperture. Positions for July ao and 21 are 

given, with those of comparison stars. * The comet was 
circular .diameter 5 to 6 seconds of arc, and magnitude 
10*2. The nucleus was well defined.—R. Jarry- 
Dedogesi Contribution to the study of telescopic 
images,—P. Dttlshetm: The determination of the dif¬ 
ference of longitude between Greenwich and Paris by 
chronqmeters carried by aeroplane* The regular aero- 
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plane service between London and Paris was utilised 
tor the transport of twelve chronometers. The general 
mean of sixty-one operations was 9m. 20*9478. 
±0 0278. for the difference of longitude between Green¬ 
wich and Paris,—J. Villcy : The application of Right's 
method to the discussion of Michelson’s experiment.— 
G. de Rocuol&uo : The ageing of colloidal catalysts 
(platinum, palladium). In the decomposition of 
hydrogen peroxide solutions by colloidal solutions of 
platinum, the velocity constant increases with the 
time between the preparation of the catalyst and its 
use, reaches a maximum, and then falls. Hydrosols 
of palladium exhibit similar phenomena.—Lr. Tor- 
porescu : The removal of copper oxide and nickel oxide 
from solutions by precipitates of ferric oxide.—Ch. 
Depdret and P. Maxeraa : The Bresse of Chalon and 
its Quaternary terraces.—L. Mayet, P. Hague, 
and JT Dareste de la Chavauue: The discovery of a 
skeleton of Elephas planifrorts in the Chagny sands 
at Bellecroix, near Chagny (Sadne-et-Lolre). This 
species has not, up to the present, been identified 
amongst the Pliocene elephants of Western Europe.— 

G. Zell: Tectonic earthquakes and variations of lati¬ 
tude.—O. Mangel: Tectonic of the secondary synclinal 
of Amdlie-les-Bains.—H. Colin: Crystallisablo sugar 
and free acids in plants.—R. Anthony and J. Lion- 
Wile : The characters of adaptation of the kidney of 
Ross’s seal ( Ommatophoca Rossi) to the conditions 
of aquatic life. The kidney of this seal presents the 
maximum of characters of specialisation, with respect 
to its aquatic life, met with amongst Pinnipeds. It 
is comparable with the kidney of Cetaceans of a 
primitive type, such as Mesoplodon.—L. M. BdtancAs: 
The existence of thrombocytes in Astacus fluviatitis. 
—C. Geward: A pyocvanic culture.—J. Danysz and 
Mme. St. Danysz:' Attenuation of the pathogenic 
effects of certain micro-organisms by mixture with 
dead organisms of the same race.—M. Fouawler: The 
micro-organisms persisting in milk after pasteurisa¬ 
tion : their tdle in the decomposition of hydrogen 
peroxide, 

Sydney. 

Llnnean Society of New South Wales, June 14.—Mr. J. J. 
Fletcher, president, in the chair,—A special general 
meeting “in commemoration of the centenary of the 
birth of Sir William Macleay." The meeting was 
devoted to the presidential address, “The Society’s 
Heritage from the Macleays,” followed by an exhibit 
of mementoes of the Macleays. The many claims 
which the memory of Sir William Maclcay has on 
the members of the society were recalled; details of 
the development of their interest in science of the 
direct line of the family, and the history of the 
Macleay collections up to 1874, were given. The 
mementoes exhibited consisted of portraits and copies 
of books and drawings of zoological interest, most 
of which had been presented to members of the 
Macleay family by their authors. Later, Prof. J. T . 
Wilson unveiled the society’s Honour Roll, on which 
are inscribed the names of members who served 
abroad during the Great War. 

June 30.—Mr. J* J. Fletcher, president, in the chair.— 

H. J. Carter : Notes on some Australian TenebrionSdse, 
with descriptions of new species; also of a new genus 
and species of Buprestid®. Thirty-three species of 
Tenebrionidae belonging to eighteen genera (of which 
one is proposed as new) are described as new. As a 
result of the comparison by Mr. K. G, Blair of 
specimens with the types in the British Museum, a 
number of mistaken identifications are corrected and 
further synonymy is suggested. A re-examination 
of the species of the closely allied genera Daedrosis, 
Licinoma, Brycopia, and their allies has led to con- 
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alterable modifications of tabulations previously ipub- 
lished.~-G. H. Hardy: The male genitalia of some 
robber-flies belonging to the sub-family Asilinae 
(Diptera). The results of a study of a number of 
species of Australian robber-flies belonging to the sub¬ 
genus Asilus indicate that the male genitalia afford 
a satisfactory basis for identifying the species. Eleven 
species (of which one is described as new) are dealt 
with ana their male genitalia figured. 
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The British Association and National Life. 

W E published a fortnight ago (Sept. 2, p. 13) 
some observations made by Dr. R. V. 
Stanford, our local correspondent for the recent 
meeting of the British Association at Cardiff, upon 
“the apathy of local people of the educated classes 
to the presence of the Association” in the city, 
and the neglect of the opportunity which such a 
meeting may afford of stimulating public interest 
in scientific achievements and their applications. 
There is, we believe, a feeling among many 
members of the Association that efforts should be 
made to increase its usefulness by bringing it into 
closer contact with thoughtful members of all 
classes of the community and encouraging a fuller 
representation of the new generation of scientific 
workers. Institutions, like organisms, must be 
adapted to their circumstances, or suffer eventual 
extinction* The British Association is still in a 
state of strong vitality, but it is not making pro¬ 
gress; and not to be in touch with advancing 
times signifies retrogression. 

It is easy to be satisfied with this condition, 
and to consider th$t all is of the best in the best 
of ail scientific organisations, but that is not the 
spirit of development. There is no need for scien¬ 
tific men now to wbrk in secret ceils, and carry 
on their discussions in conclaves ; on the contrary, 
the world is more eager than ever it was to learn 
and to use toe results of scientific research. What¬ 
ever apathy exists on the part of the general 
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public as regards these advances is due largely to 
the neglect of national bodies like the British 
Association to adjust themselves to changing 
national needs. The public does not understand 
the Association, and the Association makes little 
endeavour to show the bearing of scientific 
methods and principles upon most subjects of vital 
importance in national polity and industrial affairs. 

When the Association was founded, in 1831, one': 
of its first purposes was stated to be “to obtain 
a greater degree of national attention to the ob¬ 
jects of science ”—a phrase which in the present 
rules reads “ to obtain more general attention for 
the objects of science.” Whether the change was 
deliberate or not we do not know, but we prefer 
to think that “national attention” is what was 
originally intended, and we desire to urge that 
this aspect of the Association’s activities should 
be given more consideration than it now receives, 
instead Of concentrating upon the work of the 
sections. There were no sections when the Asso¬ 
ciation began its existence, but only committees 
upon various branches of science. At the Cam¬ 
bridge meeting in 1833 the sections were: (1) 
Mathematics and Physics; (a) Philosophical In¬ 
struments and Mechanical Arts; (3) Natural 
History, Anatomy, Physiology; (4) History of 
Science. Chemistry, with Mineralogy, became a 
section in the following year, and Statistics formed 
a sixth Section. Then came in succession Geology 
and Geography, Zoology and Botany, Mechanical 
Science, and various other changes, leading to the 
present denomination of sections. Anthropology 
became a section in 1884, Physiology ten years 
later, Botany in 1895, Educational Science in 1901, 
Agriculture in 1912, and at the recent Cardiff 
meeting the General Committee recommended 
that Psychology be promoted from a sub-section 
to a section, making thirteen in all. Each section 
is autonomous, and there is no co-ordinating com¬ 
mittee to make them part of a composite organisa¬ 
tion, or suggest how they may combine their 
♦forces for the common good. The Association is 
like a great industrial works in which each shop 
produces what it pleases, and no one has the duty 
of building up a noble structure from the various 
parts. 

Two separate functions may be distinguished in 
the work of each section. One is the presentation 
of papers for discussion by workers in the par¬ 
ticular fields to which they refer,.and half-a-dozen 
such allied workers gathered together can gain 
more from ode ahdther by informal conversation 
than can possibly be elicited when their remarks 
are addressed-to an audience without special know- 
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ledge of the subjects under consideration. If, 
however, a section is to be regarded purely as an 
assembly of specialists, and papers read are pre¬ 
pared on this assumption, then fifty sections would 
not be sufficient to meet the present-day differen¬ 
tiation of scientific subjects. As such subdivision 
i$ impracticable, intensive discussion is usually im¬ 
possible, and very few members of a section are 
able to make profitable comments upon papers of 
a specialised kind. Authors ought not, indeed, to 
assume that a section as a whole consists of 
specialists in their own minute fields, but should 
address themselves rather to workers generally in 
a broad department of scientific activity. Members 
who attend any particular section do not expect 
to learn much that is new of their own special 
subjects, but they do want to know the chief lines 
of progress in related branches of work. A 
section ought not, in fact, to be addressed as a 
scientific or technical society, but as a Royal In¬ 
stitution assembly. Its main function should not 
be technical discussion by specialists for specialists, 
but the enlightenment of an extensive group of 
workers as to main lines of advance in fields not 
specifically their own. 

We know, of course, that there are practical 
difficulties in ensuring generally intelligible dis¬ 
courses from men whose main interest is in actual 
research. Genius for discovery is not often asso¬ 
ciated with the art of literary or of vocal expres¬ 
sion, so that it is not uncommon to find readers of 
papers and openers of discussions in sections 
offending the most elementary principles of public 
speaking. They converse with themselves instead 
of addressing the back row of their audience; if 
they use a lantern their slides are often mixed, and 
are usually changed by the irritating instruction 
“Next, please,” long ago discarded by every 
public lecturer of any reputation; and if they use a 
blackboard, what they scribble upon it can be read 
bv the front row only. All these sins of commis¬ 
sion, as well as others of omission, may be for¬ 
given when a circle is small and those who com¬ 
pose it are familiar with the details of the subject, 
but an audience which fills a section room has a 
right 10 expect its interests to be considered, and 
not to leave the room with a feeling of disap¬ 
pointment or in a more confused state than when 
they entered it. 

There would not be the slightest difficulty in 
securing large audiences for joint meetings of 
several sections, interested in different aspects of 
broad scientific subjects, provided that reasonable 
care were devoted to the selection of the subjects 
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and the opening speakers. The success of tftl 
symposia arranged by the Faraday Society'. 
through Sir Robert Hadfield’s enterprise showfc 
how keen scientific workers are to occupy £ 
common platform and understand each other’s 
contribution to a common cause. The organising 
committees of related sections of the British 
Association would perform a much greater service 
to the scientific community by united action on 
these lines than by accepting as their separate 
programmes a variety of papers of which few are 
novel or of wide interest. The separate action of 
sections upon matters of common interest was 
exemplified by four resolutions brought before the 
General Committee at Cardiff. The Section of 
Zoology condemned the views of the “ Investiga¬ 
tors ” of the Secondary Schools Examination 
Council of the Board of Education that zoology 
was not so suitable as botany as a school subject; 
the Section of Geography asked that geography 
should be recognised by the Board as a subject 
for advanced courses in secondary schools; and 
that of Anthropology urged that work of a 
regional survey type should receive official en¬ 
couragement and anthropometric measurements 
should be made of pupils in continuation schools. 
There is an Educational Science Section of the 
Association where all these subjects could be con¬ 
sidered appropriately in joint session with the 
sections which brought them forward, yet the 
action was taken independently and without con- ' 
sultation with the very members who are supposed 
to be concerned with the development along scien¬ 
tific lines of all schools and scholars. A joint 
meeting of several sections on “Science and the 
School,” or similar subject, might have suggested 
a means of adjusting the various claims made 
upon the curriculum and the resources of schools, 
and such a meeting should obviously have been 
held before the Council was asked to father reso¬ 
lutions of individual sections upon subjects which 
concern other sections also. 

We mention this episode merely as an example 
of the fissiparous tendency of the sections, and as 
a reason for more frequently dissolving the 
membrane which separates contiguous cells. When 
joint meetings are arranged, however, it should 
be remembered that the larger the intended appeal 
the more general must be the subject selected, and 
that the greatest Common factor of knowledge 
possessed by the audience will be correspondingly 
lower. Huxley once said that in a public lecture; 
he addressed himself to the least intelligent 
member of his audience, and though it may not 
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be essential for a speaker at a joint meeting of 
sections to accept this standard, yet if he wishes 
to claim the close attention of most of his hearers 
he should not soar so much above it as is com¬ 
monly done. 

What we have said as to the intensive and 
expensive functions of sections of the Association 
is on behalf of the general members, who are 
engaged in scientific education or research. No one 
waits for an annual meeting of the Association in 
order to describe a new discovery or announce a 
development, and as the Association does not 
publish papers, except by special resolution, there 
is nothing to induce authors, if they wish their, 
work to be recorded, to make new communica¬ 
tions to the sections. The chief aim should be, 
therefore, not a miscellany of papers of interest to 
a few specialists, but clear expositions of broad 
advances which appeal to the many. Beyond this 
duty of the Association to the general body of 
scientific workers is the even more important 
relation of the Association to national life and 
public interest. When the Association first met, 
and for many years afterwards, it was the only 
national peripatetic organisation of a scientific or 
technical kind. Now, however, the Institution of 
Naval Architects, Iron and Steel Institute, Royal 
Sanitary Institute, Society of Chemical Industry, 
Museums Association, Institute of Metals, and 
other bodies concerned with pure or applied 
science, hold their annual meetings at different 
places each year, and the Association no longer 
occupies a unique position in this respect. Not¬ 
withstanding this fact, the Association remains 
the only body which can represent the contribu¬ 
tions of research to the whole field of progressive 
natural knowledge—whether applied or not—and 
we believe that a much larger public, in any place 
of meeting, would take active part in its work if 
greater consideration were given to wide national 
questions and the bearing of local conditions upon 
them. 

The Association has come to be regarded as a 
technical or professional organisation, like the 
British Medical Association and similar bodies, 
with the result that the intelligent public in the 
locality where it meets takes little interest in it— 
at any rate, not so much as it did at one time. 
At the recent meeting in Cardiff, the total attend¬ 
ance was 1378; in 1891 it was 1497; and at almost 
every meeting in recent years the numbers have 
keen less than at the previous meeting in the same 
place. Scientific workers are much more numerous 
than they were in the earlier years of the Associa- 
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tion, and the fact that the attendance at meetings 
does not show a corresponding increase, but a 
decrease, is a sign that should not be disregarded 
by ati organisation that desires to expand. 

Unlike the other societies 'and institutions 
mentioned above, the British Association looks for 
members and support to the public in the locality 
in which its annual meeting is held. It cannot 
expect, however, to meet with the response desired 
unless it does much more to create and foster 
interest in local and national subjects with which 
science may be concerned, and by securing for the 
meetings the presence of prominent public men. 
Distinguished statesmen, great captains of in¬ 
dustry, and leading representatives of labour 
should be approached, and we believe that many 
of them would be glad to range themselves on the 
side of scientific workers and testify to the 
national significance of contributions to national 
knowledge. There is no lack of subjects with 
which such men may be appropriately associated. 
What is lacking is the eloquent advocacy which 
well-known public men can give. 

We are not alone in suggesting that a change 
of policy and of programme is needed to bring the 
Association into line with present conditions. Two 
of the technical journals—the Electrician and the 
Chemical Age —have each recently expressed 
regret that at the Cardiff meeting evidence of pro¬ 
gress in electrical science, engineering, and 
chemistry was not prominently displayed by the 
papers presented to the sections devoted to these 
subjects; and they consider that the Association 
is now out of touch with the times. The former 
journal suggests that to make the annual meeting 
of greater interest to the public generally there 
should be a series of communications on the latest 
discoveries in physical science, the problems of 
electric traction, advances in wireless communica¬ 
tion, domestic uses of electricity, and related 
matters in contact with daily life; and it remarks, 
“We do feel that at a time when electrical science 
is being more and more applied to the solution of 
industrial and domestic problems it is a pity that 
an opportunity such as the annual meeting of the 
British Association affords of placing what is being 
done in simple and, so far as possible, in non¬ 
technical language before the general public 
should have been so conspicuously missed.” 

Even technical men, therefore, do not look 
to the Association for specialised work, but for 
broad surveys of large regions and descriptions of 
outstanding peaks in scientific fields. Above all, 
they ask for ^attention to subjects of vital interest 
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to the community, and this plea is the main object 
of the present article. The Association should 
stand not for esoteric, but for exoteric, philo¬ 
sophy, and thus bring within its sphere all who 
believe that progressive thought, with accurate 
knowledge, form the only sure foundation upon 
which man can build a structure that will with¬ 
stand the polemic storms of the present and the 
world shocks which promise to assail it in the 
future. 


Ewing’s u Thermodynamics.” 

Thermo dynamics for Engineers. By Sir J. A. 
Ewing. Pp. xiii + 383. (Cambridge: At the 
University Press, 1920.) Price 30$. net. 

NE of the chief fascinations of thermo¬ 
dynamics is the way in which it ramifies 
into other branches of science, following the mani¬ 
fold transformations of energy. The fundamental 
laws reappear in so many different aspects in rela¬ 
tion to the quantities which are the subject of 
measurement in the different branches, such as 
chemistry, electricity, radiation, etc., that it 
affords one of the most interesting standpoints 
from which to view the growth of natural philo¬ 
sophy and to study the correlation of its parts. 
For the same reason it is difficult for the worker 
in any one branch to follow the applications of 
thermodynamics to other.subjects with the prin¬ 
ciples of which he is unfamiliar; and he is apt to 
lmd that the discussion of his own subject in a 
general survey is necessarily lacking in the prac¬ 
tical details and numerical data which would be 
required to enable him to make any use of it for 
his special purpose. Accordingly it is usual in 
treatises on special subjects, such as steam tur¬ 
bines, or petrol motors, or refrigerating machine*, 
to include one or more chapters on the principles 
of thermodynamics in relation to the subject dis¬ 
cussed. This is a very natural compromise, but 
involves a great deal of repetition of elementary 
principles, while it frequently fails, owing to 
limitations of space or lack of generality, in pro¬ 
viding a sufficiently solid foundation for furthei 
research. So much effort has been wasted in the 
past, and is still being wasted, by inventors and 
experimentalists, in pursuit of fancied improve¬ 
ments which a wider knowledge of thermo¬ 
dynamics would have shown to be illusory, that 
such knowledge should be regarded as an essential 
part of the equipment of the scientific engineer, 
however abstract and theoretical it may appeal 
to the practical man at first sight. 

Among English treatises on thermodynamics, 
few, if any, appear to have been written primarily 
NO. 2655 , VOL, 106J 


from the point of view of the engineer. We are 
therefore all the more disposed to welcome a book 
with this object from a master of clear exposition, - 
whose books on kindred subjects are already so 
well known and appreciated by engineers. The 
method adopted by the author of the present work 
is to begin with the elementary notions and their 
interpretation in practice, and to defer the mathe* 
matical relations until the reader may be supposed 
to have become familiar with the fundamental 
ideas as physical realities, and is presumably able 
to apply them to practical problems. 

In pursuance of this general scheme, the first 
six chapters of the book deal with general prin* 
ciples, explained in the first instance in relation 
to ideal gases, and then applied to practical 
problems in discussing the properties of actual 
fluids, the theory of the steam-engine and of 
refrigeration, jets and turbines, and internal- 
combustion engines. Since the general principles 
of thermodynamics have not changed in the last 
few years, it naturally follows that most of the 
material employed In this part of the work is the 
same as in the author's previous books on “The 
Steam-engine and Other Heat-engines ” and on 
“The Mechanical Production of Cold.” But the 
material has been rearranged as a connected ex¬ 
position of the principles, and brought up to date 
in minor particulars, such as the adiabatic equa¬ 
tion for dry steam, and the effect of supersatura- 
tion on the discharge through a nozzle. Most of 
the problems discussed are so well worked out 
that there is little room for difference of opinion, 
and so clearly explained that it would be difficult 
to suggest any improvement. It is only when we 
come to more recent or debatable problems, espe¬ 
cially where the experimental data are still un* 
certain, that it becomes possible in a few cases to 
criticise the author’s views. 

The importance of devoting adequate considera¬ 
tion to the properties of the working fluid as 
affecting the operation of a heat-engine has been 
more fully recognised in recent years. Accord-' 
ingly the author has included in the chapter op 
internal-combustion engines a discussion of the 
effect of increase of specific heat at high tempera¬ 
tures, and has added an appendix on the molecular 
theory of gases, which should serve as a useful 
introduction to the theory of the variation of 
specific heat. In discussing this subject the 
author naturally follows in the main the view* of 
his successor at Cambridge, Prof. B. Hopkinson, 
whose work he did so much to inspire. Prof. 
Hopkinson’s view that the loss of efficiency, as 
compared with the ideal air-standard for a gtved 
compression-ratio, could be attributed entirely to a 
the increase of specific heat, provides an effective 
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working hypothesis, but the experiments of Sir 
DugSki Clerk on the variation of specific heat, 
and on the composition of the mixture shortly 
after the attainment of maximum pressure, appear 
to show that the question is not quite so simple. 
The inter development of Hopkinson's own ex¬ 
periments on radiation in gaseous explosions by 
W. T, David indicates other factors which have 
to be considered in framing a complete theory, 
and have an important influence on the 

design of engines for large units of power or for 
high speeds. The completeness or otherwise of 
combustion at the moment of maximum pressure 
may fairly be regarded as still an open question 
and a fit subject for further experiment. 

In developing the general thermodynamic rela¬ 
tions between the various properties of a sub¬ 
stance, the chief difficulty is to make a selection 
among the many possible permutations. It need 
scarcely be said that the author makes a very 
judicious selection for the purpose in view, and 
develops chiefly those relations of the energy, 
entropy, and total heat, and of their coefficients, 
the specific heats and the cooling-effects, which 
are required in applying the principles of thermo¬ 
dynamics to the correlation of the properties of 
the working fluids employed in heat-engines. In 
the next chapter he proceeds to apply the general 
relations to particular fluids, defined by well- 
known forms of characteristic equation, showing 
how the equation selected determines the neces¬ 
sary relations between the coefficients. In this 
connection the author discusses the general pro¬ 
perties of gases and vapours, as illustrated by 
Amagat’s experiments at high pressures, and Van 
der Waals's equation for the critical state. But 
most of the numerical illustrations are drawn from 
the properties of steam at moderate pressures, as 
being the most important for engineering pur¬ 
poses and the most accurately determined by ex¬ 
periment. He shows how the formulae employed 
secure exact thermodynamic consistency between 
the various properties, but he refrains from dis¬ 
cussing the experimental evidence with regard to 
the particqjar values selected for the constants, 
because this is a separate question beyond the 
scope of pure thermodynamics. 

At the same time the book is not without some 
bearing on physical experiment, because no 
modern experimentalist can afford to represent his 
results by purely - empirical formulae without in¬ 
quiring how far they are consistent with other 
measurable properties of the substance investi¬ 
gated* This requires a knowledge of the thermo- 
dynamical relations, aad the ability to apply them, 
which this book is intended to teach. Thus one 
of the practical uses of the thermodynamic rek- 
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tions is to find the form and slope of lines on 
diagrams, such as the Mollier diagram, which are 
becoming so popular among engineers. Mollier 
had great difficulty in constructing his diagram 
for carbonic acid near the critical point, owing to 
the scarcity and uncertainty of the experimental 
data. Most of the missing data have since been 
supplied by the experiments of Prof. Frewen 
Jenkin and Mr, D. R. Pye, who made great use 
of thermodynamic relations in constructing their 
diagram, and incidentally showed that some of 
Mollier’s lines were of an impossible shape, They 
had some difficulty, however, in fixing the form 
of the saturation line for the liquid, which ap¬ 
peared to show a point of inflexion a few degrees 
below the critical point. The author suggests that 
the point of inflexion should be at the critical 
point itself. This is in some ways an attractive 
suggestion, but the proof does not seem to be 
quite conclusive, and would be difficult to recon¬ 
cile with the orthodox view of the critical state, 
according to which the critical isothermal itself 
possesses this property. It is possible that the 
singularity at the critical point may be of a nature 
different from that commonly assumed. It 
would be difficult to decide such a point by experi¬ 
ment, but it is just in such cases where experi¬ 
ment fails that thermodynamics is most useful. 

H. L. C. 


Forensic Medicine. 

A Handbook of Medical Jurisprudence and Toxi¬ 
cology for the Use of Students and Practi¬ 
tioners. By Dr. W. A. Brend. Third edition, 
revised. (Griffin’s Medical Pocket-book Series.) 
p P . xiii + 317. (London: Charles Griffin and 
Co., Ltd., 1919.) Price ios. 6d. net. 

HIS edition has been revised and enlarged. 
The chapter on the legal relationships of 
insanity and other abnormal states of mind, which 
has been entirely rewritten, gives a very good 
account in a brief and concise form of a branch 
of forensic medicine which usually presents diffi¬ 
culties to the medical student and practitioner. 
Chap, xvii., dealing with “Medical Privileges and 
Obligations, ” is excellent, and gives in a collected 
form the duties and responsibilities which may 
devolve upon a medical practitioner as a result of 
his registration by the General Medical Council. 
This subject has been much neglected in most of 
the existing text-books on forensic medicine, and 
the present edition of this work supplies a much- 
needed want by providing valuable advice on the 
line of conduct to be adopted by medical men in 
the many difficult situations which are likely to 
arise in medial practice. 
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The various chapters on forensic medicine and 
toxicology are well written, but a few points need 
correction and revision in a future edition. For 
example, in reference to “exhumation” it is 
stated that disinfectants should be freely used. 
The use of disinfectants in exhumations should, 
on the contrary, always be avoided, since in 
suspected poisoning, which is a common reason 
for exhumation, the use of disinfectants is likely 
seriously to complicate the analysis. A classical 
example of this was the Crippen case, where the 
sprinkling' of a disinfecting powder containing 
carbolic acid and traces of arsenic on the remains 
added considerably to the difficulties of the 
analysis. 

In the chapter dealing with blood-stains refer¬ 
ence should have been made to the benzidine test. 
Also sufficient importance is not attached to the 
serum test for human blood, which must now be re¬ 
garded as being trustworthy, and one of the routine 
tests which should always be adopted in the 
examination of blood-stains in order to determine 
with certainty that they are those of human blood 
and not of other animals, such as sheep, horse, 
ox, etc. 

We do not find any account of the influence 
of status lymphaticus in cases of sudden death. In 
the chapter on abortion there is no mention of 
the effect of quinine and pituitary extract, which 
are powerful abortifacients. Reference should have 
been made to the changes introduced during the 
war with regard to the procedure in coroners’ 
courts. In the chapters on toxicology one would 
wish to have seen some description of the 
poisons, such as tetrachloroethane, trinitro¬ 
toluene, etc., which were responsible for so many 
cases of fatal jaundice amongst munition workers. 
The book claims to be a handbook of medical 
jurisprudence, and as such it has certainly justi¬ 
fied its publication, for it will be most useful to 
students for examination in forensic medicine and 
to medical practitioners'. 

Industrial Administration. 

Industrial Administrate: A Series of Lectures . 
By A. E. Berriman and Others. (Publications 
of the University of Manchester. No. cxxxi.) 
Pp. vii + 203. (Manchester: At the University 
Press; London: Longmans, Green, and Co., 
1920.) Price 7s. 6d. net. 

HE lectures published in this volume were 
delivered in the department of industrial 
administration in the College of Technology, Man¬ 
chester, during the session 1918-19, by various 
well-known authorities on subjects relating to 
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industrial administration. Mr. Seebohm ‘Rowhtree 
discourses on the “ Social Obligations of Industry 
to Labour,” and endeavours to fix the minimum 
wage compatible with the maintenance of a work¬ 
ing man and his family in decency and moderate 
comfort. In answer to the question: “ Can in¬ 
dustry afford to pay the minimum wages indi¬ 
cated? ” he believes that the principal source to 
which we must look for increased wages is in¬ 
creased efficiency in the organisation and adminis¬ 
tration of industrial enterprises. Many British 
factories are run on very inefficient lines, with 
antiquated machinery and ill-trained staff and 
workers, and in such cases the profits are incon¬ 
siderable even when wages are low. 

A most interesting and striking lecture on 
“Occupational Diseases” was given by Dr. T. M. 
Legge, who, in his capacity as Medical Inspector 
of Factories, has been largely responsible for the 
precautions taken to abate the evils of certain 
industrial processes. The success of the pre¬ 
cautions may be judged from some of the figures 
he quotes. Whilst in 1900 there were 358 cases 
of lead poisoning among white-lead workers, and 
200 among pottery workers, in 1913 the cases 
were reduced to 29 and 62 respectively. Of more 
recent interest are the cases of trinitrotoluol 
poisoning, which developed with alarming fre¬ 
quency in the latter half of 1916. There were 
43 fatal cases in the six months, and another 32 
fatal cases in the first six months of 1917, but by 
that time the chief cause of the poisoning—viz. 
absorption through the skin—was tracked down, 
and suitable precautions were taken. In the next 
six months fatal cases fell to 12, and in the follow¬ 
ing year to 10. 

Other lectures deal with the applications of 
psychology to industry, industrial fatigue, and 
education in factory management and administra¬ 
tion, whilst Dr. L. E. Hill gives an interesting 
account of his well-known investigations ott 
“Atmospheric Conditions and Efficiency” by 
means of the katathermometer. Perhaps the 
lecture of most general interest is that on “ Indus¬ 
trial Councils,” by Mr. T. B. Johnston. The 
national council recently formed in the pottery 
industry is described in some detail, and it is to 
be hoped that in course of time similar councils 
will be formed in all the other staple industries* 
Equal numbers of representatives of the manufac¬ 
turers and of the operatives sit on all committees, 
and they not only consider questions relating to 
wages, employment, and the conditions of pro¬ 
duction, but also encourage research into the iti- 
dustry, and consider inventions and improvements 
designed by the workpeople. Most important of 
all, the employers disclose full details of 
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and profits, so that the workpeople can determine 
Whether they are being fairly treated or not, arid 
at the same time the consumer can ascertain 
whether the prices he is charged are due in any 
degree to profiteering. As Mr. Johnston rightly 
points out, 41 the first essential to a better under¬ 
standing between Capital and Labour is that all 
the cards should be laid on the table. ” 

H. M. V. 

Fuel Economy. 

The Use of Low-grade and Waste Fuels for 
Power Generation. By John B. C. Kershaw. 
Pp. x + 202. (London: Constable and Co., 
Ltd., 1920.) Price 175. net. 

HE great increase in the cost of coal has 
naturally directed the attention of users of 
fuel to the question of fuel economy, the possibili¬ 
ties of which lie in two directions—the utilisation 
of lower-grade fuels and waste combustible 
material, and the more efficient utilisation of all 
fuels. Mr. Kershaw’s book deals adequately with 
both these aspects of this important question. His 
earlier chapters are devoted to the consideration 
of peat, wood waste, small coal and washery 
waste, and other minor combustibles. In his 
second section he deals with fuel sampling and 
analysis and with the scientific control of combus¬ 
tion in practice. 

Mr. Kershaw defines low-grade solid fuel as 
containing more than 25 per cent, of ash and 
ro per cent of moisture, or, in all, 35 per cent, of 
incombustible material. The cynic may remark 
that such a definition covers most of the coal at 
present marketed! Small coal, however, no matter 
what its ash and moisture content, is also “low 
grade,” and the author includes all coal and coke 
passing a £-in. mesh sieve. 

Means are available, and Mr. Kershaw describes 
them clearly and discusses their merits lucidly, by 
which the lower-grade fuels may be utilised, but 
possibly, because of present economic conditions, 
the more general utilisation of low-grade coal and 
colliery refuse will be confined to the large, cen¬ 
tralised power schemes which have been recom¬ 
mended, and individual consumers will more 
specifically seek economy in the better utilisation 
of the class of fuel they have been accustomed to 
use, and for which their plants can be adapted 
with but little expenditure. Mr. Kershaw’s treat¬ 
ment of this side of the question is adequate and 
practical, and he is to be congratulated on pro¬ 
ducing this small volume at this opportune 
moment, for it is ofie to command the attention 
of all interested in the use of fuel for every indus- 
<rial pntpoge. 
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Text-books of Chemistry* 

(1) An Introductory Course in Quantitative 
Chemical Analysis, with Explanatory Notes, 
Stoichiometrical Problems, and Questions . By 
Prof. G. McPhail Smith. Pp. x + 206. (New 
York : The Macmillan Co. ; London : Macmillan 
and Co., Ltd., 1919*) Price 9 s. net. 

(2) Quantitative Analysis by Electrolysis. By A. 
Classen, with the co-operation of H. Cloeren. 
Revised, rearranged, and enlarged English 
edition by Prof. W. T. Hall. Pp. xiii + 346. 
(New York: J. Wiley and Sons, Inc.; London : 
Chapman and Hall, Ltd., 1919.) Price 17s. 6d. 
net. 

(3) Industrial Organic Analysis ; For the Use of 
Technical and Analytical Chemists and 
Students . By Paul S. Arup. Second edition, 
revised and enlarged. Pp. xi + 471. (London: 
J. and A. Churchill, 1920.) Price 12$. 6 d. net. 

(4) A Foundation Course in Chemistry: For 
Students of Agriculture and Technology. By 
J, W. Dodgson and J. Alan Murray, Second 
edition, thoroughly revised. Pp. xii -r- 241. 
(London : Hodder and Stoughton, Ltd., 1920.) 
Price 65. 6 d. net. 

{5) Chemistry in Everyday Life: Opportunities in 
Chemistry . By E. Hendrick. Pp. xii+tos. 

(London: University of London Press, Ltd., 
1919.) Price 3 s. 6 d. net. 

N the multiplicity of text-books one naturally 
looks for evidence of the trend of progress as 
demonstrated in new editions and new volumes. 
We want to find the aim of the author and why 
he has considered it desirable to add one more to 
the books that are already so many that the 
teacher and the student find it difficult to select 
the one that will suit them best. 

(1) Prof. Smith says of his manual that it is 
for those who have completed courses in element¬ 
ary chemistry and qualitative analysis and are 
beginning work in quantitative analysis. We 
are glad to see, so far as this is evidence of it, 
a return to the natural sequence of quantitative 
following qualitative work. The student at this 
stage ought to be able to appreciate the intro¬ 
ductory section in which the author, after some 
excellent advice, proceeds to consider the balance, 
its use and care, methods of weighing, the cali¬ 
bration of weights, various errors and their 
elimination; the precipitation, filtering, and wash¬ 
ing of precipitates, in which he uses the theories 
of modern physical chemistry; drying, ignition, 
evaporation, and the use and calibration of volu¬ 
metric apparatus. The student is thus well pre¬ 
pared to work intelligently, but throughout 
the book, although the instructions are definite, 
almost every direction is accompanied with the 
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reason for the procedure. So the student is 
helped to study and not merely to perform. One 
evidence of progress is the appreciation of the 
filter-pump at its true value: 11 When paper filters 
are employed, the use of a vacuum pump to pro¬ 
mote filtration is of doubtful advantage in quanti¬ 
tative analysis”; its disadvantages “more than 
offset the possible gain in time.” While the 
volumetric section is more extended than usual, 
the number of gravimetric exercises of a simple 
kind seems to us unduly few. After the deter¬ 
mination of chlorine, iron, and sulphuric acid in 
simple salts, we pass to sulphur in an ore, phos¬ 
phoric anhydride in a phosphate rock, and so on. 
Still it is better to do little thoroughly than much 
superficially. The ten pages devoted to the elec¬ 
trolytic determination of copper (i) with station¬ 
ary electrodes, (2) with a rotating anode, is a 
part in which we think a few more practical exer¬ 
cises might have been introduced with advantage, 
but perhaps time does not permit of this in the 
laboratories of the University of Illinois. 

(2) Prof. Hall has prepared this edition of 
“Classen,” from the translation made six years 
ago, without further reference to the German text. 
Some new procedures have been added, and the 
order and the theoretical explanations have been 
somewhat modified. He says : “ A simple ap¬ 
plication of the modern electronic theory seems 
to clarify rather than befog the vision of the be¬ 
ginner. An attempt, therefore, has been made 
to apply this theory a little more closely than has 
been done in most of the other well-known books 
on the subject.” After 100 pages of introductory 
matter which describes in general terms electro¬ 
lysis and the various details that affect it and its 
applications in analysis, the practical methods of 
determining twenty-nine metals are described, then 
methods of separating thirteen of the commoner 
metals from great varieties of other metals, and 
finally the electrolytic analysis of a considerable 
number of industrial products. The comparisons 
of various methods of depositing the different 
metals are often tabulated, so that a great amount 
of information is given in a comparatively small 
space, and the references to original communica¬ 
tions being numerous, the student can turn at once 
to the full accounts of investigations if he wishes 
to pursue any particular matter. This edition of 
an authoritative treatise will be welcomed by all 
who are interested in the subject. 

( 3 ) preparing the second edition of “ Indus¬ 
trial Organic Analysis ” Mr. Arup has added a 
chapter on sugars, some recently published 
methods, and references to the literature of the 
subject-matter. This last is an especially valu¬ 
able feature, because the author has prepared the 
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volume for those who have had a “thorough 
training in chemistry and physics,” and are there¬ 
fore able to take full advantage of such assist¬ 
ance. The author not only gives methods of 
analysis, but also describes the details of manu¬ 
facture or treatment of the material dealt with *0 
far as is necessary to carry out with intelligence 
the analytical process and to interpret usefully the 
results. The subjects treated of are coal and 
coke, coal-tar and its distillation products, fatty 
oils and fats, soap, petroleum and its distillation 
products, milk and butter, starch and its decom¬ 
position products, flour, barley, and malt, sugars 
and alcohol, and preservatives and colouring 
matters in foods. These headings are interpreted 
liberally; for instance, we have under one or the 
other infants* foods, margarine, cocoa, the 
sterilising and pasteurising of milk, and so on. 
The author is eminently practical, but in no sense 
merely empirical. 

(4) It will probably long remain a debatable 
matter whether a student's elementary course in 
chemistry should be pursued with a definite aim 
as to the use he is ultimately to make of it. This 
means more or less passing over subjects that 
appear to be of little or no importance to him, and 
expanding the treatment of matters that appear 
to bear specially upon his future work. But the 
future may bring into prominence the very subjects 
that are scantily treated. The authors in their 
“Foundation Course ” include, besides general 
chemistry and a consideration of various inorganic 
materials, a little organic chemistry, devoting 
forty-four pages to aliphatic compounds and five 
pages to aromatic compounds. Physical chemistry 
is dealt with in twenty pages. To this extent the 
book provides a good general introduction to these 
subjects. 

(5) Mr. Hendrick, with few exceptions, gives 

sound information and good advice in his little 
volume, but it is marred by a familiar style and 
such statements as “the temperature of the elec*- 
trie arc, which is about as hot as sizzling sinners 
getting their reward.” C, J. 


Oil Geology. 

Popular Oil Geology . By Prof. Victor Ziegler. 
Pp. vm+149, (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd,, 
1918.) Price iis. 6d, net. 

O render any scientific subject into easy read¬ 
ing, to make such reading void of technical 
details while keeping strictly within the limits of 
accuracy and precision, is a problem tackled tty 
many, but overcome only by few. To tfaisfe# 
may add the name of Victor Ziegler, who, in hi* 
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*$ofmlat Oil Geology, V lias produced a remark¬ 
ably neat and illuminating little volume which 
may be confidently recommended to all interested 
in the subject of petroleum technology. 

Prof, Ziegler has condensed a very large subject 
into a comparatively small space, and it must 
be admitted that in but few instances have the 
principles of the science suffered from this treat¬ 
ment. The author has the obvious knack of 
extracting the real substance of the various 
branches of oil geology, and of presenting this 
without unnecessary “padding,” so that the book 
really achieves its purpose of being an introduc¬ 
tion to larger volumes dealing in more detail with 
the principles of the subject. 

The chapters on the laws of the migration and 
accumulation of oil and gas, on oil structures and 
oil fields, and on prospecting are particularly good, 
while the final remarks on oil investments, cul¬ 
minating in a parody of John Hammond’s rules 
for investors, are quite as amusing as they arc 
apposite. 

The book is profusely illustrated, a great many 
of the maps and diagrams being taken from the 
U.S. Geological Survey publications, as acknow¬ 
ledged in the preface. While this practice of re¬ 
production is useful within limits, it is one that 
can be very easily overdone. To say that it shows 
lack of originality is possibly an exaggeration, but 
when such diagrams as that included on p. 77 
occur again and again in various American publi¬ 
cations we have examined, it seems disappointing 
that a new rendering of the same subject cannot 
be invented. But for that and the price (which 
for a book of this description is rather excessive), 
this little volume deserves a place on the book¬ 
shelf of the layman, student, and expert alike, 

H. B. Milner. 


Our Bookshelf. 

Ozone . By Prof. E. K, Rideal. (A Treatise of 
Electro-chemistry.) Pp. ix+198. (London: 
Constable and Co., Ltd., 1920,) Price 125. net. 

In recent years ozone has attracted increasing in¬ 
terest on account both of its value as an aid to 
research in organic chemistry, and of its actual 
yr possible applications on the industrial scale. 
The literature of the subject is, however, widely 
scattered, hence in compiling this monograph, 
which forms a section of the treatise on electro- 
hemistry in course of jwoduction under the editor¬ 
ship of Mr. Bertram Blount, the author has done 
^ood service to chemists. 

An hiteresting introductory portion, which deals 
with the early history, the generalpcoperties, and 
*hc occurrence of ozone, is fofioww by five 


chapters in which the methods of production— 
chemical, thermal, and electrolytic—and in par¬ 
ticular production by means of ultra-violet radia¬ 
tions and of the silent electric discharge, are ade¬ 
quately described. These are succeeded by a 
summary of the principal investigations on the 
catalytic decomposition of ozone, and in the next 
chapter its more important industrial applications 
—e.g. in the sterilisation of water, the “purifica¬ 
tion ” of air, the bleaching of oils and fats, and 
the manufacture of vanillin—are discussed in some 
detail. The last chapter contains an account of 
the methods of detecting and estimating ozone. 

The author has been distinctly successful in his 
effort to collect and correlate the various refer¬ 
ences to ozone which occur in chemical literature, 
and his monograph will be welcomed if only for 
that reason. In addition, it contains a valuable 
summary of what is known—after all not very 
much—about o2one, and by indicating problems 
which remain to be solved should also serve to 
promote investigation. It is therefore all the more 
regrettable that several of the pages of an other¬ 
wise praiseworthy book are disfigured by gram¬ 
matical errors, or by sentences so carelessly con¬ 
structed as to be obscure in their meaning. 

Microscopy: The Construction, Theory, and Use 

of the Microscope . By Edmund J. Spitta. Third 

edition. - Pp. xxviii + 537 + xxviii plates. 

(London: John Murray, 1920.) Price 25s. net. 

The first edition of this work was reviewed 
in Nature for February 6, 1908, The work has 
gained a well-deserved popularity, and two further 
editions have since been called for. In each of 
these the opportunity has been taken to bring the 
subject-matter so far as possible up to date, and 
to indicate important new developments. In the 
present edition may be noted especially the 
reference to low-power objectives designed to give 
great depth of focus and a fli|t field, valuable 
especially for the photography of relatively large 
specimens of appreciable thickness, where good 
definition has to be obtained of parts lying in 
different planes. To illustrate the use of these, a 
considerable number of new plates have been 
added, which include some admirable reproduc¬ 
tions of photographs obtained with modern ob¬ 
jectives of this type. 

Mention must also be made of the photographs 
added to illustrate the use of the term “critical 
definition.” Unfortunately, the term, though no 
doubt convenient, is not one to which a precise 
significance can be given, and it thus always pre¬ 
sents difficulties to the learner, who comes to 
appreciate only by experience the sense in which it 
is employed. 

The “Addenda, 1 * amounting to more than 
twenty pages, contain useful notes of some recent 
improvements, with a few convenient tables. 
Attention is directed especially to the use of the 
newer Kodak filters for obtaining blue light with 
a powerful illuminant, details being given. The 
index has been improved and additional references 
have been inserted, notably those to the pages of 




the text in the descriptions of the plates, which 
are of material assistance. In short, the third 
edition exhibits throughout the same careful atten¬ 
tion to detail as its predecessors, and the work 
fully maintains its position as the most valuable 
handbook to the practical use of the microscope 
as an optical instrument. 

Oil-Finding; An Introduction to the Geological 
Study of Petroleum . By E. H. Cunningham 
Craig. Second edition. Pp. xi + 324 + xin 
plates. (London: Edward Arnold, 1920.) Price 
16s. net. 

The second edition of this work has been enlarged 
to nearly double the bulk of the first, the scheme 
remaining the same, and there is little to add to 
the review which appeared in Nature of Augusts, 
1912, except to say that the revision of the work 
has distinctly improved its quality. The author 
is still insistent on the importance of the theory 
of the origin of petroleum, and for him that of 
vegetable origin and subsequent concentration, 
controlled by geological structure, is supreme. 
The treatment of this subject, regarded as of vital 
importance, is inadequate, in so far that less than 
six pages are devoted to theories of inorganic 
origin, and thirty-four to a polemical examination 
of the hypotheses of animal or vegetable origin; 
yet there are many facts in the known distribution 
of petroleum more easily explicable on the suppo¬ 
sition of inorganic than on that of organic origin. 
At present there are grave difficulties in the way 
of regarding either as even approximately com¬ 
plete, and there is this to be said for the theory 
and principles of application advocated by the 
author, that they will lead to correct conclusions 
in about nine cases out of ten, and in the tenth 
success will depend mainly on luck, instinct, or 
injtuition. The chapters on field-work are very 
distinctly improved, the approximate and im¬ 
perfect methods indicated being relegated to their 
proper place, as expedients which may have to be 
resorted to by force of circumstances, and not, as 
inexperienced readers of the first edition might 
easily be led to believe, preferable to more exact 
and thorough methods. 

Keys to the Orders of Insects, By Frank Balfour- 
Browne. Pp. vii+58. (Cambridge: At the 
University Press, 1920.) Price 7s. 6 d. net. 

Mr. Balfour-Browne has placed students 
under an obligation by publishing this useful 
series of tables, founded on notes drawn 
up for those who have the advantage of 
attending his courses of entomology at Cam¬ 
bridge. The twenty orders of insects recognised 
are first distinguished by means of a 11 key,” and 
then the families of those six orders that may be 
regarded as of greatest economic importance—the 
Orthoptera, Rhynchota, Lepidoptera, Coleoptera, 
Diptera, and Hymenoptera—are further discrim¬ 
inated. The characters given are those of,adults 
only; but in later editions the author proposes 
to deal with some of the larval forms. It is to be 
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hoped that these tables will serve to familiarisetM 
rising generation of entomologists wdth the Com¬ 
stock system of nomenclature for wing nervuration, 
and to hasten its use—perhaps with the modified 
tions rendered necessary by Dr. Tillyard's recent 
researches—among special students of all orders of 
insects. Some points of detail in the tables need 
correction. It is implied that all Thysanuta have 
the jaws retracted within the head; this is not the 
case with the two most conspicuous families, 
Machilid® and Lepismid®. Palps are not present 
in the Anoplura and Rhynchota; probably “ab¬ 
sent ” was meant, but “ present M ha$ been 
printed. In a new edition it would be well, if 
possible, to break up the unnatural group “ Poly* 
morpha M among the beetles, and it is to be hoped 
that the sale of the book may enable the publishers 
to reduce the price, which must be considered 
high, although blank interleaved pages have been 
consideratelv provided for students” notes. 

G. H. C. 

Catalogue of the Lepidoptera Phalacnae in the 
British Museum . Supplement. Vol. ii. : Cata¬ 
logue of the Lithosiadae (Arctianae) and Phalae- 
noididae in the Collection of the British 
Museum . By Sir George F. Hampson. 

Plates xlii-lxxi. (London: British Museum ' 
(Natural History), 1920.) Price 32s. 6 d. 

The present volume is supplementary to 
vol, iii. of the great Catalogue of Lepidoptera 
Phal®n®. Owing to the European War it has 
remained in manuscript since 1915, but has been 
brought up to date so far as possible. It includes 
no references to German publications which have 
appeared since August, 1914, for the reason just 
mentioned. Two families of Lepidoptera are 
dealt with—the Lithosiadae (Arctianae) and the 
Phalsenoididae. Of the former, vol. iii. included 
147 genera and 845 species, and to these are 
added in the present work twenty-five genera and 
no fewer than 1215 species. Of the second family 
(Agaristid® of many authors), the original num¬ 
bers are increased by seven genera and eighty 
species. In his selection of family and generic 
names Sir George Hampson has adopted views on 
nomenclature which have been largely rejected by 
most systematists, but he has wisely adhered to 
the system utilised in the already issued volumes. 
We need only add that the book is well printed 
and up to the standard of the previous parts of 
the catalogue. 

Historical Geography of Britain and the British 
Empire . (In two books.) Book I. 7 %e 

Making of England; The Making of Empire ; 
The Establishment of Empire ; b.c. 55 to a.b. 
1815. By T. Franklin. Pp* via+ 216. (Edin¬ 
burgh: W. and A. K. Johnston, Ltd,; London ; 
Macmillan and Co., Ltd., n.d.) Price net. 

Book I, is divided into three sections; the first 
deals with the growth of England from the tun! 
of the Roman invasion to the beginning of the 
sixteenth century, the second with the bmklng^jUp 
of the British Empire during the two succeeding 1 
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centuries and the third with the establishment 
and cons^i4«tic>A of the Empire, Geography plays 
a minor part in the hook, and the title is therefore 
likely to be misleading. Nevertheless it is refresh¬ 
ing- to find a school history in which the author 
has departed from the time-honoured custom of 
subdividing his work according to the number of 
tnqfl&rchs with whom he intends to deal. 


Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

” Spirant has autumnalis ” in Soottand. 


Great is the debt which British botanists—experts 
and amateurs alike—owe to the authors of the “ Hand¬ 
book of the British Flora.” It is scarcely possible to 
imagine a simpler or more convenient key to the 
natural orders. But a good deal has been added to 
our knowledge of British plants since the last revision 
of the work by Sir Joseph Hooker forty years ago, and 
it is to be regretted that before the latest edition was 
published in 1918 it was not passed through the hands 
of a competent editor to bring the work up to date. 
For instance, it is stated that the little orchid, 
Sfhranthes aututnnalts, is found nowhere north of 
Yorkshire and Westmorland. I had always accepted 
this as gospel until last August, when, while exploring 
a wood on Speyside for Linrwea borealis, I came upon 
a little colony of “lady’s tresses.” Since then I have 
reoeived trustworthy information that Spiranthqs 
grows in the valley of the Nairn. 

I do not know whether this addition to our Scottish 
flora has been recorded hitherto, 

Herbert Maxwell. 

Monreith. 


Associated Squares and Derived Simple Squares of 
Order 8. 

Thk six different types shown below are distin¬ 
guished by the position of the complementary numbers 
i, 95; a, 34; 3, 33, etc.): 


A 

aS 10 3 9 18 
11 ao 5 3 a 7 

2 14 13 13 34 
19 431 6 15 
8 17 33 16 1 


6 

20 II 5 32 7 

10 25 3 9 18 
14 2 13 12 34 
41921 615 
17 8 23 16 i 


C 

6 4 31 19 15 
33 30 5 11 7 

12 14 13 2 24 
9 10 3 a« 18 
16 17 33 8 i 


0 . 

2$ 18 3 9 10 

11 7 5 23 30 
3 34 13 13 14 

8 1 33 16 17 
>9 IS *< 6 4 


E 

35 18 3 10 9 

11 7 5 30 23 
3 34 13 14 13 

101521 4 6 
8 l 33 17 16 
Constant 65. 


F 

25 10 3 18 9 
19 421 15 6 
2 14 13 34 13 

11 30 5 7 23 

8 17 23 i 16 


A I4 en associated square, and by means of Dr. 
Planck's method of complementary differences it . has 
been found that there are 3034 squares of this type, 
and each one can have sixteen inversions, making a 
total of’ 48*544 squares. ' 

Bjf exchanging the first and second number* In 


both rows and columns of A, type B is obtained. 
There are thus 48,544 squares of type B. 

C. By exchanging the first and fourth numbers In 
both rows and columns of A, type C is obtained. 
There are thus 48,544 squares of type C. 

D. Every associated square cannot be converted 
into type D, but by means of Dr. Planck’s method of 
complementary differences the number can be found. 
It is 972, and each one can have one inversion, 
making a total of 1944+ 

E. But 36 of these 972 can be converted, into type E t 
and each on© can have three inversions, making a 
total of 144. 

F. Also the same 36 of type D can be converted 
into type F, and each one, again, can have three 
inversions, making a total of 144. 

In the last three types, Squares can be constructed 
for each type by taking the columns as the rows and 
vice versa, and I have induced these in the totals. 
This obviates the necessity of including types of 
squares when these three types are turned rouqd 
through a quarter of a circle. 

Totals : 


A 

B 

€ 

D 

E 

F 


4 d 544 

48 i 544 

48i544 

L 944 

144 

144 


147,864 

These are only six out of thirty-four types of gth 
order, making a total of nearly 700,000 squares. 

J. C. Burnett. 

Barks ton, near Grantham, Lines. 


The Speotrum of Nova Cygni 111. 

Cloudy and hazy nights have seriously interfered 
with spectroscopic observations of this nova at Stony- 
hurst, but some good photographs of the spectrum 
were obtained with the Whitelow short-focus 
prismatic camera on the nights of August 29 and 30 
and September 6 by Father }. Rowland. The spec¬ 
trum, the bright band spectrum characteristic of 
the second stage in the progressive spectra of nova, 
remained practically the same during that interval. 
The bright hydrogen bands extended, on the average, 
over 20 A. units, and consisted each of two com¬ 
ponents. There was a bright extension on the violet 
edge of Hf, about A 3870, which was possibly the first 
sign of the incoming of the nebular band. 

Besides hydrogen, the most prominent radiations 
were due to enhanced iron lines, 5316, 5169, 5019, and 
4924. On September 6, 4924 alone of the four radia¬ 
tions named left an Impression on «n isochromatic 
plate. Between and H y were two prominent and 
very broad bright bands, the first extending from 
A- 4703 to 4628, and the other marked by three maxima 
corresponding to the iron lines A 4584, 4550, and 4516. 
Between Hr and were three very prqpiinent radia¬ 
tions, A 4303 iron, 4228, and 4170, the last being almost 
as intense as H«. The K calcium band was also 
doubled, and extended over about 15 A. units. On 
August 29 the spectrum extended far Into the violet. 
On September 6 < the visual magnitude was estimated 
as lower than the fifth. No obvious change in the 
spectrum could be detected on a weak impression 
secured on September 10. The iron line 4924 was 
still present, H« was very brilliant, 

A. L. CORTTB. 

Stonvhurst College Observatory, Blackburn. 
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The Timbers of Commerce. 1 



A BOOK dealing with timbers in general is 
very welcome, The text-books in English 
on this subject give, as a rule, little information 
on the uses and commercial aspects of the numer¬ 
ous specie* which are imported into this country. 
There is one exception—Laslett’s small book on 
u Timber and Timber Trees/’ which is still valu¬ 


able, though in some respects out of date, the 
last edition having appeared in Other 

works, good* as regards the microscopical struc¬ 
ture of a considerable number of woods, fail to 
throw much light on their manifold uses and 
special properties. 

Mr. Howard’s work consists mainly of a de¬ 
scriptive account of the commercial uses of a 
great number of timbers, which are listed in 
alphabetical order, the botanical and vernacular 
names being indiscriminately used. This arrange- 

* " A Manual of the Timbers of the World* th«ir Characteristics and 
Uswu M By A. lm Howard. Fp. xvi+446. (London; Macmillan and Co.* 
Ltd., i?».) Price yos. nit* 
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ment is open to criticism, as it occftskmtlly 
mingles together species which have little in 
common but their trade name, and dhjoms ethers 
which belong to the same genus— e.g, basswood 
(p. 33) and lime {p. 123), species df Titfa. TWp 
indexes do away, however, with this difficulty. 
The title is somewhat misleading, as the timbers 
enumerated and described are 
not world-wide, but are prac¬ 
tically confined to those im¬ 
ported into London and Liver¬ 
pool. No attention is paid to 
any others. One fails to find, 
for example, an account of 
interesting woods like that of 
the nettle-tree (Celtis) in 
France, or of the sandarac 
wood (Tetraclinis) of Algeria, 
the latter remarkable for its 
subterranean burrs, out of 
which beautiful articles of 
cabinet-ware have been made 
from the time of the Caesars 
to the present day. 

Mr. Howard was, however, 
wise in limiting his subject to 
the timbers of which he has 
first-hand knowledge, and this 
inspires confidence in the facts 
that he discloses. With more 
than forty years of experience 
in the timber trade he is able 
to give his own personal 
opinion upon the merits and 
characteristics of a great num¬ 
ber of species. The book, in 
short, is excellent on the com¬ 
mercial side. A scientific trea¬ 
tise on timbers in general has 
yet to be written. Such a work 
would contain a clear account 
of the structure of the woods 
concerned, and of their pro¬ 
venance, properties, and de¬ 
fects, and would point out how 
and why each species is adap¬ 
ted to the special purposes 
for which it is used. Mr. 
Howard’s book is incomplete 
in these respects, and is, more¬ 
over, devoid of references to the numerous special 
papers and publications that have appeared 
many species. Nevertheless, it is a valuable 
addition to the library of the merchant, the 
engineer, the architect, and the student at the 
prestent juncture. The British Empire Timber 
Exhibition, lately held, showed the wealth of 
timbers possessed by our Dominions, Cofonies, 
and India, many of which are totally ignored by 
manufacturers and little known in the trade. JAr.; 
Howard's book will awaken interest and disssmi* 
nate valuable information. 

“The Timbers of the World ” is attract^ 
appearance, being illustrated byaseries 



Oak Grovw, Kyre Park, Worc*strr shire. (From " A- ManusJ of the Timbers of th* World.'*) 
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Auctions from exoelknt photographs of timber 
operations and forest scenes in many parts of the 
British Empire. The inclusion in the work 
(pp. 328-^4) of the tables of strengths of woods, 
which were published by Laslett, is probably justi¬ 
fied by the fact that Lasiett’s book is out of print. 
These tables are of considerable value, but as 
Laslett had not at his disposal apparatus for 
determining the moisture contents of the woods 
examined, the figures are not so trustworthy as they 
seem. It would certainly be preferable in future, 
as Mr, Howard admits, to conduct experiments 
on woods “with some named and specific per¬ 
centage of moisture.” Moreover, we are now 
aware, thanks to the numerous tests carried out 
of late years at the Forest Products Laboratory, 
Madison (U.S.A.), that there is a remarkable 
variation in the properties of timbers of the same 
species from different logs and from different 
localities. That timbers are in no way comparable 
with metals in the uniformity of their physical 
characteristics is of course well known. 

A chapter on the artificial seasoning of timber, 
with a note on laboratory and working tests, con¬ 
tributed by Mr. S. Fitzgerald, will prove useful. 

There are errata and misstatements in this 
book, but they are not of a kind to detract much 
from its real value/ which consists in the 
thoroughly practical nature of the information 
given on the uses, conversion, and utilisation of 
so many kinds of timber. Some of the inaccu¬ 
racies may, however, be pointed out. It is, un¬ 
fortunately, not true that, as stated on p. tj8, 
“larch disease has practically disappeared,” The 
explanation of the name “sycamore” on p, 266 
is entirely erroneous, and is an instance of the 
strange fascination that wrong etymology has 
for many people. The word “sycamore” was 
originally applied in Greece to a species of Ficus, 
and is’now transferred in England to the lar^e- 
leaf maple, Acer pseudoplatanus , and in America 
to the Western plane, Platanus occidentalism A 
whole page—p. 164—is devoted to the etymology 
of the term “wainscot oak,” about which there 
is no doubt. It could have been expressed in three 
lines, 41 Wainscot ” is derived from a Dutch word 
(fourteenth century) which rtfeans 41 oak wood 
with a wavy grain”; in other words, “wainscot 
oak” is “figured oak,” Mr. Howard misquotes 
Skeat, who (“Concise Etymological Dictionary,” 
P- 597 ) expressly warns the reader against the 
wropg derivation attributed to him by Mr, 
Howard. A regrettable error occurs on p, an, 
where Abies pectinata, the European silver fir, is 


called “silver spruce.” As is pointed out on 
pp. 262-63, the latter name can be applied only 
to the Sitka spruce (Picea sitchensis). Endless 



Fio* example of African mahogany curl. (From 
“A Manual of th* limber* of the World. ) 


embarrassment to the landowning class resulted 
during the war from the confusion between the 
names “silver spruce” and “silver fir.” 


The Structure of tfcc Atom. 1 


By C. 0 . Darwin. 


II.— Atomic Number (continued.) 

T T would involve very prolonged work to get the 
x atpmic numbers accurately by direct experiment 
wi| h Skpartkfes, Forfajnately, this is 

n(j i necessary, as there exist much more con- 

/ V ’/, » Cftttttau*) ft** p* 54. 

5.W01,. ~ 


venient indirect means of determining them. The 
invention of a powerful method of studying X-ray 
spectra enabled Moseley to examine the spectra 
from a sequence of elements. Whereas visual 
spectra have a highly complicated structure, and 
exhibit the same periodicity as do chemical pro- 



NATURE 


82 


perries, for the X-rays this periodicity disappears, 
and is replaced by a perfectly orderly progression 
from element to element. Each spectrum can be 
derived from the last by a reduction of the wave¬ 
lengths according to a simple rule. Thus an 
examination of a sequence of spectra reveals the 
true order of the elements, and gaps are shown 
by a missing term in the sequence. It will be 
seen that Moseley’s method only gives differences 
of atomic number, and not the numbers them¬ 
selves. To determine these we must find one of 
them in some other way. This is not difficult, for 
we know from observation on a-particles that 
helium must have atomic number 2; 'and 
though X-rays have not been observed for the 
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sion of an a- or a / 3 -particle from the nucleus, and 
this emission transmutes the atom into a new 
element. From a study of the chemical behaviour 
of these successive elements it was concluded that 
the emission of an «-ray shifts the element two 
places to the left in the periodic table, while the 
emission of a / 3 -ray shifts it one place to the right. 
This fits in exactly with the conception of atomic 
number, for when the nucleus loses an o-particle 
(that is, a helium nucleus of atomic number 2) 
its own number must be reduced by two, whereas 
the loss of a / 3 -particle out of the nucleus must 
raise the number by one, since the / 3 -particle is 
an electron and has a negative charge. By a 
study of all the radio-elements we can work out 



Ku;. j.—The R»dio-»ctive Tr»n ■formations. In every cue « »tep two downward* is acCompenied by the emission of an a-pertieJ*, 
and one upwards by * fi-p*rticlc. Actinium is derived item uranium or an Isotope, but the connection shown is rather 
conjectural. Thorium C has a third branch about which little is known. The final products in all cases are believed to be lead, 
but as they are not r,*dio*aiv« it is uncertain bow many of the isotopes are really different. In the Table of Atomic Nupibers 
they were counted as all different, and one wan added on to allow for the existence of common lead. One was alio added 
there for 81 and 83 to represent the non*radio*aciive types of thallium and bismuth. 


first dozen elements, the periodic table is perfectly 
regular in that region, and it is impossible to 
believe that it could contain any gaps. More re¬ 
markable still, if the formula for the wave- * 
length of the X-ray spectrum is extrapolated right 
back to hydrogen, it reproduces the fundamental 
line of the famous Balmer series. The numbers 
which were given in the table are therefore cer¬ 
tainly correct. 

In formulating the principle of atomic number 
we said that it, and not the weight, completely 
determines the chemical character of the element. 
This statement is justified by a line of evidence 
which we must now consider. The process of 
radio-active transformation consists in the erois- 
NO. 2655/VOL, I06] 


chains of transformations such as are shown iri 
Fig. 1. These chains start at uranium 93 abd 
thorium 90, and, so far as we know, all end at lead 
82. It will be seen that most of the numbers ape 
occupied several times over. For example, 90 has 
ionium, the parent of radium, as well as thorium 
and several others. It has been found that the 
spectra of ionium and thorium are ^ptactly the 
same, and that all chemical methods are quite 
powerless to separate them from each other, they 
are chemically identical because they have *the 
same atomic number, but they differ in the nature 
of their nuclei, as witnessed by the difference in 
their radio-active behaviour. Such suttfiattefes ff# 
called isotopes^ ' ■' ' 
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The existence of isotopes was first proved from 
radio-actiye evidence* But besides possessing* the 
radio-active characteristics of the atom, the 
Nucleus also carries its mass, and this suggests 
that isotopes may differ in mass. The first evi¬ 
dence for this can be derived from the study of 
the figure. For example, uranium at 9 2 loses 
an a-particie and two 0-particles, and thus 
returns to 92; and the loss of the particles 
must have reduced its weight from 238 to 234. 
The same principle has been experimentally veri¬ 
fied by finding that the atomic weight of lead from 
radium is perceptibly different from that of 
ordinary lead. We shall see in the next 
article that ordinary elements also have 
isotopes; for convenience, these have been given 
in the table, in so far as they have been yet dis¬ 
covered, It should perhaps be here mentioned 


that the mere difference of atomic weight 
theoretically implies certain qiinute differences in 
chemical behaviour, but it can be shown that these 
are out of all proportion less than those between 
Substances of different atomic number, so much 
$0 that it is an almost impossibly laborious task 
to separate isotopes by ordinary chemical or 
physical processes. 

The general outcome of our argument has there¬ 
fore been that atomic number, and not atomic 
weight, is the determining factor in the behaviour 
of an element. There are exceptions to this rule— 
for example, specific heat depends directly on the 
weight of the atom—but apart from these excep¬ 
tions the importance which in the past the chemist 
and spectroscopist have given to atomic weight 
must in the future be attached to atomic number. 

(To be continued.) 


Obituary. 

Prof. Wilhelm Wundt. 


\\ J ITH the death on September 1, at the 
advanced age of eighty-eight years, of 
Prof. W. Wundt a remarkable and striking 
personality passes away from thei scientific world. 
If, as a philosophic thinker, he did not possess 
either the speculative genius or the insight of a 
Herbart or a Lotze, he was yet a mind of extra¬ 
ordinary versatility, whose comprehensive ac¬ 
quaintance with vast fields of knowledge has 
. rarely, if ever, been rivalled. His amazing activity 
as a writer has been for long a source of wonder 
to his contemporaries; year after year books, 
pamphlets, and articles have issued from his 
pen in steady succession, and there was no depart¬ 
ment of philosophy which he thus left untouched. 
Naturally, this tremendous literary output is not 
all of equal worth, but almost everything he wrote 
exhibits a surprising mastery of detail and power 
of turning it to account in reaching theoretical 
conclusions. As a teacher, too, his influence has 
been extremely wide and far-reaching; students 
from all parts of the world met in his class-room, 
and worked in the Institute of Experimental 
Psychology at Leipzig, the foundation of which 
was due to him. 

Wilhelm Wundt was born on August 16, 1832, 
at Neckarau, near Mannheim. In 1851 he began 
the study of medicine at Heidelberg, and in sub¬ 
sequent semesters pursued his medical studies 
further in Tfibingen and Berlin. Fr. Arnold and 
E. Hasse, of both of whom he always spoke with 
great respect, were his teachers in Heidelberg; 
while in Berlin Johannes Milller was then at the 
Height of hisJame, and in the great man’s labora¬ 
tory Wundt was for some time busily engaged. 
On the completion of his career as an under- 
graduate, he turned his attention first of alt to 
pathological anatomy, and took his degree in 
Hiei^eiblrg tn 1886, his Arbeit being a thesis on 
the pondition of the nerves in inflamed and de- 
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generated organs. In the following -year he 
habilitated in the Faculty of Physiology of the 
same university, and remained in Heidelberg for 
some years as Helmholtz's assistant in the physio¬ 
logical laboratory. During that period he pub¬ 
lished two monographs on physiological subjects 
—the “Beitr&ge zur Lehre von den Muskelbewe- 
gungen” (1858) and the “ Reitr&ge zur Theorie der 
Sinneswahrnehmung " (1859-62)—in the long In¬ 
troduction to the latter of which he first outlined 
his conception of the scope of empirical psychology 
as a natural science, and insisted upon the neces¬ 
sity of using experimental methods in the obser¬ 
vation of mental processes. It was in consequence 
of his being occupied with the problems of sense- 
perception that the young physiologist was in¬ 
duced to enter the domain of metaphysical inquiry, 
and started to read, “ziemlich ziel- und planlos/’ 
as he tells us, the works of Kant, Herhart, and 
Leibniz. The first fruits of these and of his more 
strictly psychological labours saw the light in the 
“ Vorlesungen fiber Menschen- und Thierseele " of 
1863—a volume in which, as he afterwards ex¬ 
pressed it, he set about his task with more zeal 
than discretion, and which he came to look upon 
as containing the wild oats of his youthful days. 
There followed in 1865 a text-book of 41 Human 
Physiology ” (which apparently had a large circu¬ 
lation, a fourth edition appearing in 1878), and In 
1867, when he was already a professor in Heidel¬ 
berg, a voluminous treatise on what he called 
“ Medicinische Physik,” intended to acquaint 
medical students with the exact physical methods 
needful in medical investigation. Probably the 
most elaborate piece of experimental research 
undertaken by himself was that of which account 
is given in hie 41 Untersuchungen zur Mechanik der 
Nerven und Nervencentren," the first part of which 
was published in 1871 and the second in 1876, 
The bold and ingenious hypothesis, which he here 
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|*ut forward, of reflex phenomena has not been 
sustained by later investigation, but it was a 
resolute effort to explain a large group of facts 
of which an adequate theory is still to be sought, 

, and it ted incidentally to not a few interest¬ 
ing observations, some of which are referred 
to by Sherrington in his book on the nervous 
system. 

' Wundt succeeded F. A. Lange as professor of 
“Inductive Philosophy ” in Zurich in 1874. In the 
same year the “Grundztige der physiologischen 
Psychologic ” was published in two volumes (in¬ 
creased to three volumes of huge proportions in 
the fifth edition of 1902). His sojourn in Zurich, 
however, was of short duration. In 1875 he re- 
moved to Leipzig, on his appointment to one of 
the philosophical chairs in the university; and, 
despite several attempts on the part of other 
centres of learning to draw him away, Leipzig 
continued to be his home for the last forty-five 
years of his life. 

In his *“ Antrittsreden ” of 1874 and 1876 
Wundt sketched the view which, as professor in 
Leipzig, he consistently maintained of the function 
of philosophy, and of the influence which philo¬ 
sophy^ as he conceived it, should exert upon the 
empirical sciences. Philosophy, he contended, is 
based upon the results reached by the empirical 
sciences, and forms their necessary supplement 
Und completion. It has for its main purpose to 
consolidate into a coherent system the generalisa¬ 
tions of the special sciences and to trace back to 
their ultimate grounds the principles and pre¬ 
suppositions which the special sciences are com¬ 
pelled to u$e. But, he insisted, if philosophy is 
dependent for its material- upon the special 
sciences, the latter are no less dependent upon 
philosophy for a justification of the fundamental 
concepts without which scientific explanation 
wouldvbe impossible, And great as had been the 
influence of Kant, Hegel, and even Schopenhauer 
upon the science of their time, he foresaw that the 
influence of exact philosophical thought upon the 
science of the future would be greater and more 
significant still. From this point of view it was 
natural that, as a philosophical inquirer, his atten¬ 
tion should be directed at the outset to the 
problems of knowledge. His “Logik,” the first 
volume of which was devoted to “Erkenntnis- 
lehre,” was published in 1880; and the second, 
dealing with the methods of scientific investiga¬ 
tion, in 1883 (in later editions the “ Methodenlehre” 
expanded into two volumes), is undoubtedly a 
work, of considerable importance, and may justly 
be said to occupy a distinct place in the history of 
lexical science. In the first volume the author 
tries to steer a middle course between the purely 
formal view of logic on the one hand and the 
metaphysical view of it on the other, while in the 
second volume he undertakes by far the most 
accurate and detailed examination in existence of 
ibte principles, methods, and results of the special 
sciences. The study of logic in this country bus 
suffered mnch through want of an English trans- 
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lation of a book which in jits way is unique. The 
next of Wundt’s larger works to be published was 
the “Ethik” (1886)—an investigation, as he 
described it, of the facts and laws of the moral 
life. Although not, 1 think, on the same level of 
value as the “Logik,” it i$ a suggestive and 
stimulating treatise, basing an ethical system upon 
the doctrine of evolution, which here takes form 
for him especially in the ideas of human progress 
and of the “ Gesamtwille. ” Finally, as the cul¬ 
mination of his attempt at philosophical construc¬ 
tion, the “System der Philosophic” appeared in 
1889, in many respects the most original of all his 
writings, and that by which his position in the 
development of philosophical thought is most 
definitely established. 

The position is not one that can be indicated in 
a few words. Wundt took his departure from the 
point of view of what he called “immediate expe¬ 
rience ”—experience as he conceived it would be 
prior to the elaboration of it by reflective thought, 
which is itself evolved from it. The data of such 
primordial experience might be classified under the 
three heads of presentations, affective processes, 
and conative activities. Originally, presentations 
are, he insisted, for the experiencing subject not 
different from objects; they are Vorstellungs- 
objecte , wholes which contain the elements, as yet 
undifferentiated, which thought in the course of 
time distinguishes. The development of thought 
means that presentations come to be separated 
from the objects to which they are taken to refer; 
and, when the attempt is further made to conceive 
these objects as freed from contradiction, they 
have to be represented as destitute of such attri¬ 
butes as sense-qualities, which, as intuitively ex¬ 
perienced, must belong to the subject. The world 
of physical science is, therefore, wholly conceptual 
in character; for physical science the ultimate con¬ 
stituents of objects are material points. On the 
other hand, a psychological treatment of the Sub¬ 
jective factors leads to the notion of activity and 
passivity as mutually involved in every mental 
state. But we are compelled to conceive of 
activity as that which is essentially characteristic 
of our conscious being and to ascribe the passivity 
we experience to the objects which affect us and 
thereby counteract our activity. The pure actiyity 
which he thus took to be characteristic of "the 
subject Wundt designated will; will he regarded 
as the essence of subjective existence. Ontologic- 
ally, however, there was no stopping short of a 
monistic view of the universe. In the long run 
the concept of object rests upon an effect which the 
will experiences, and what thus limits the will is 
not in itself immediately known. We can only 
conclude, on the basis of our own experience, that 
what occasions passivity must in itself be active; 
and, since will is the only activity known to us, 
we are justified in ascribing our passivity to * 
another will. Presentations, then, are to be traced 
back to the reciprocal action of different wills. A 
further step brought the author tp his final eon- * 
tention. Our personal individual wills qfe not, be 
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argued, elementary will-units, but units of a higher 
order comprising many elementary will-units. And 
these units of higher order may be thought of as 
in turn uniting to form higher unities still (e.g. 
the collective will of society), until in the end we 
reach the thought of a world-will including within 
itself the multiplicity of individual wills. 

Many of Wundt’s psychological theories—such, 
for example, as his well-known doctrine of apper¬ 
ception—only become intelligible in the light of 
his general view of Nature. Emphatic as he was 
in claiming for psychology a position of its own 
as an empirical science, he never ceased to regard 
it as standing in the closest and most intimate 
relation with philosophy. Even in the <4 Grund- 
zlige,” which is a storehouse of facts largely 
accumulated in his own laboratory, he turns again 
and again to the discussion of problems essentially 
philosophical in character. That work has often 
been severely criticised, yet when all is said it 
remains one of the great and permanent contribu¬ 
tions to the modern science. The Leipzig Institute 
was started in a humble way in 1878, but it grew 
by rapid strides, and Wundt lived to see one of his 
early desires realised—namely, that the time would 
come when in every German university a psycho¬ 
logical laboratory would be deemed a part of the 
necessary equipment. The " Philosophische 
Studien, 4 ’ of which he was the editor, served as a 
medium of publication for the work of his pupils, 
and many valuable articles of his own are likewise 
contained in the twenty volumes that appeared 
from 1883 to 1903. The last years of his life saw 
also the realisation of another of his early dreams. 
In 1900 the first volume of his “ Volkerpsycho- 
logie 0 was published, and five other bulky 
volumes followed. Here, again, to some extent 
he was breaking new ground, where, however, he 
was entirely dependent for his material upon the 
labours of others. 

Wundt married shortly after leaving Heidel¬ 
berg; his son is distinguished as an authority in 
Greek philosophy, and to his daughter, his com¬ 
panion “im Urwald der Mythen und M&rchen," 
one of the volumes of the 41 Vdlkerpsychologie *’ 
is dedicated. In private life he was a man of 
many lovable qualities. His old students look 
back to many delightful hours spent with him in 
the midst of his family, and remember with grati¬ 
tude hi® kindly interest in them and their work. 
Slender in build, never of strong physique, and 
troubled with failing eyesight, it seems well-nigh 
incredible that he got through the multitudinous 
labours of which I have spoken, and survived so 
many of his former pupils. He was wonderfully 
effective a® a lecturer; without a note, and usually 
to audiences of more than three hundred: students, 
L would handle in a concise and lucid manner 
tkmes of notorious - difficulty. Absorbed in his 
Sf iehtific pursuits, allowing himself little leisure, 
W content and happy In his modest and simple 
home, his life was a rounded whole, the memory 
which one would not willingly let die. 

, G. Dawes Hicks. 
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Armand Gautier. 

Y the death of Emile Justin Armand Gautier, 
at Cannes, in his eighty-third year, France 
loses one of her most distinguished chemists. 
Born at Montpellier, the son of a medical man, 
Gautier appears to have been destined to follow his 
father's profession, and to his early training is to 
be attributed, in all probability, the direction of 
much of his subsequent life’s work in science, 
notably in biological chemistry. As a youth he 
obtained a post, under the Faculty of Montpellier, 
first as aide-prdparateur and then as prSparateur 
in the chemical laboratory, where he remained five 
years, and where he acquired that power and 
facility of manipulation which characterised his 
experimental work. In the early 'sixties he seems 
definitely to have decided to attach himself to 
chemistry as a career. At that period the science 
was experiencing profound changes, and chemical 
theory was developing with remarkable rapidity, 
more particularly owing to the progress in organic 
chemistry. Wurtz was everywhere recognised as 
one of the pioneers and leaders of the new move¬ 
ment, and accordingly young Gautier repaired 
to Paris to work under his inspiration and direc¬ 
tion. At Paris he remained, becoming, in 1869, 
a member of the Faculty of Medicine, in 1872 
director of the first laboratory of biological 
chemistry instituted in France, and in 1884, on 
the death of Wurtz, , professor of medical 
chemistry. He was elected a member of the 
Academy in 1889. 

During the fifty years of his scientific activity 
Armand Gautier published an extraordinary 
number of memoirs—upwards of 600, it is said. 
They range over every department of the science 
and practically every sub-section of it. Many of 
them, of course, are not of first-rate importance, 
but, collectively, they serve to show his breadth of 
sympathy, his receptivity, his intellectual keen¬ 
ness, his versatility, and the many-sidedness of 
his interests. 

Here we can deal only with his more note¬ 
worthy contributions to the literature of chemistry. 
The influence of Wurtz is stamped on the earliest 
of them—as in his work on cyanogen derivatives, 
on the nitriles and their isomerides, the carbyi- 
amines—which mostly appeared in the Bulletin 
of the French Chemical Society and served to 
establish Gautier's position as one of the foremost 
investigators of the new French school. His ap¬ 
pointment as director of the laboratory of bio¬ 
logical chemistry, already referred to, gave a fresh 
impetus and a new departure to his work as an 
investigator. In 1872 he signalised the existence 
of a class of cadaveric alkaloids, termed by Selmi 
ptomaines, and presumed to be products of putre¬ 
faction. Earlier investigator®, such as Panum, 
Dupri and Bence Jones, Marquardt, Schmidt, 
Bergmann and Schmtedeberg, Zuelzer and Son- 
nenscheln, had obtained so-called putrefaction 
bases which occasioned physiological effects 
similar to certain vegeto-alkaloids. Selmi’s term 
was adopted by Gautier to denote alkaloidal sub- 
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stances formed in the putrefaction of proteins. The 
earlier literature relating to the ptomaines—a term 
now fallen into disuse in scientific nomenclature— 
is full of errors, and there is practically no evi¬ 
dence that what is called “ptomaine poisoning “ 
is due to poisonous alkaloids : it is rather to be 
attributed to bacterial infection and is caused by 
bacterial toxins. Gautier found in fresh tissues a 
number of basic substances, related to uric acid 
and creatinine, which he regarded as the products 
of ordinary metabolism, and to which he gave the 
name of leucomaines t to distinguish them from the 
products of bacterial action. 

A subject which engaged Gautier’s attention for 
some time, and to which he occasionally returned, 
was the widespread diffusion of arsenic in the 
animal organism, which led to work on improved 
methods of detecting and estimating that dement 
in micro-chemical quantities. His speculations 
concerning the rdle played by arsenic, as well as 
by iodine, in our organism may be said to be at 
the basis of modern therapeutics. The question 
of the influence of the infinitely little on hygiene 
had, in fact, a special attraction for him. It is 
seen in his work on the action of the impurities of 
the air of towns on the public health. He detected 
the constant presence in air of iodine, as well as 
of hydrogen; the former, he imagined, was due 
to the presence of microscopic algae, the latter to 
emanations from primitive rocks, volcanoes, and 
thermal springs. 

Gautier, as a biochemist, also engaged himself 
in questions of plant physiology and on the 
chemical transformations of various products in 
the life-history of vegetable organisms. These 
studies occasionally took a practical turn, as, for 
example, in his inquiries into the colouring matter 
pf the grape and the detection of the fraudulent 
colouring and dilution of wine, and into the 
influence of '‘plastering,” “collage,” and fortify¬ 
ing on the weight of the dry extract. The nature 
of tobacco-smoke also attracted his attention. He 
found that when tobacco is smoked in a pipe the 
volatile liquid products consist mainly of basic 
compounds, among them nicotine, a higher homo- 
logue, C u H lfl N 2 , which pre-exists in tobacco leaf, 
and a base, C 6 H ft NO, which appears to be related 
to picoline. Hydropyridines and other alkaloids 
are also present, resulting from the decomposition 
at relatively low temperatures of the carbo- 
pyridic and carbohydropyridic acids present in 
the leaf. 

Gautier was a fellow-worker with Maxwell 
Simpson in Wurtz’s laboratory, and the two col¬ 
laborated in the study of the action of hydro¬ 
cyanic acid upon aldehyde. He was an occasional 
visitor to this country, and represented France 
at various academic gatherings in London. He 
was a genial soul, and, as was said of him 
by M. Deslandres, president of the Academy of 
Sciences, when pronouncing his iloge, remained 
young in spirit and young of heart until the 
end. 

T. E. Thorpe. 


By the death of Mr. Henry Bassett, F. LCv, it. 
the age of eighty •'three, on August 30, we have 
lost one of the few remaining survivors pf that 
ardent band of young chemists who studied under 
Dr. A. W. Hofmann at the Royal College of 
Chemistry. Handicapped at the start by the death 
of his father when he was only nine years old, 
Mr. Bassett had an uphill fight all his life; but 
he was animated by the same spirit which often 
enables the poet and the artist to produce good 
work under most unfavourable conditions* For 
a time he acted as assistant to Brodie at Oxford, 
but most of the best years of his life were taken 
up in testing anthracene as assistant to Mr. F. A. 
Manning. In 1894, at an age when men more 
fortunately situated are thinking of retiring, he 
started a consulting practice of his own, first at 
St. Andrew’s Hill and then at 104 Queen Vic¬ 
toria Street, specialising in non-ferrous alloy and 
anthracene work. Never lacking in ideas, Mr. 
Bassett always had some research work in hand, 
and at intervals, from 1863, he published some 
seventeen papers and short notes, majnly in the 
Journal of the Chemical Society or the Chemical 
News . Several of these had reference to anthracene 
testing, into which he introduced some improve¬ 
ments, and on which he was a recognised authority. 
His most important research was certainly that on 
ethyl orthocarbonate, which he prepared by the 
action of sodium on a mixture of chloropicrin and 
absolute alcohol. This was published in the 
Journal of the Chemical Society for 1864, and 
may give him a permanent place in chemical 
literature. Several short papers on chlorides of 
carbon and one on eulyte and dyslyte may also be 
mentioned. During the course of his consulting 
practice Mr. Bassett carried out a considerable 
amount, of research work, notably on the corrosion 
of manganese and other bronzes by sea water, 
which was never intended for publication. Of 
recent years he had been doing some very inter¬ 
esting work on graphite, and until within a fort¬ 
night of his death had been trying to get his 
results into a form suitable for publication. 


We regret to note that the death of Mr. Isham 
Randolph on August 2, at seventy-two years of 
age, is announced in the Engineer for September 
10. Mr. Randolph's most prominent work was on 
the Chicago drainage canal, of which he was chief 
engineer from 1893 until J 9°7» and was there¬ 
after its consulting engineer until 1912; this great 
work cost about 12,000,000!., arid has a hydros 
electric plant of 40,000 h.p. He was a member of 
the international board of consulting engineers 
for the Panama Canal, and occupied many other 
important public posts. Mr, Randolph was a 
member of many engineering societies, including 
the American Society of Civil Engineers. The 
Franklin Institute awarded him the Elliott Cresson 
Medal for distinguished achievements in civil en¬ 
gineering, and the University pf Illinois conferred 
upon him the degree of Doctor of Engineering tb 
1910. 
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The earthquake felt on September 7 in the north 
of Tuscany proves to have been much more ’serious 
than the early accounts indicated. Many towns and 
villages are completely destroyed. The epicentre 
seems to have been near Fivizzano, a small town, now 
a heap of ruins, on the slope of the Apennines, and 
about twelve mites north of Carrara, The area within 
which buildings were damaged is evidently extensive, 
as it includes both Viareggio and Pistoia, the latter 
town being about forty-five miles south-east of Fiviz¬ 
zano. The number of deaths so far reported is 327, 
but the real number is probably much higher. The 
earthquake appears to be the most violent known in 
this part of Italy, which is fortunate in possessing a 
meagre seisrrtic history. On April 11, 1837, an earth¬ 
quake, with its centre about five mites south-east of 
Fivizzano, caused some damage in that town. On 
September 10, 1878, a strong shock, with its centre 
close to Fivizzano, again injured a few houses there. 
Indeed, the recent wholesale destruction of villages is 
evidence of their long immunity from violent earth¬ 
quakes, for the buildings were not of that resisting 
type the construction of which is now enforced in the 
rebuilt towns of Italy. 

In the detailed exploration of the coasts of Green¬ 
land Danish explorers have taken a leading part. 
Plans of a new expedition under the leadership of 
Mr. Lauge Koch have been sent to us by Dr. M. P. 
Porsild, of the Danish Arctic Station in Disko, Green¬ 
land. In order to commemorate the voyage of Hans 
Egede to Greenland in 1721, which began the sys¬ 
tematic settlement of the west coast by Denmark, 
Mr. Koch's expedition is known as the Bicentenary 
Expedition to the North of Greenland. The Danish 
Government has provided a vessel and part of the 
funds, the remainder of the cost being met by sub- 
scription in Denmark. The expedition left Copen¬ 
hagen on July 15 for Robertson Bay in Inglefield 
Gulf, where a wintering station is to be established. 
From there a depdt is to be laid in Warming’s Land. 
It is hoped that this will be done in the late summer 
with the help of motor-tractors. The journey to the 
depdt will be repeated next year with dog-sledges, and 
the main work of the expedition will then begin, 
This includes journeys to the interior of Peary Land 
and to the north of Adam Btering’s Land, where an 
advanced base will be established. Independence 
Fjord, Boggild’s Fjord, and the unknown parts of 
Wulff’s Land and Warming's Land will be mapped. 
In the following spring ithe expedition will travel 
along the coast from its winter quarters through 
Kennedy and Robson Channels, round the north of 
Peary Land into Independence Fjord. The return 
journey will be made by the main depdt to Robertson 
Bay. Mr. Koch is accompanied by Mr. C. F. Slott 
and several Eskimo, 

The British Medical Journal for September 11 
announces that the International Society of Surgery, 
at its recient meeting in Paris, elected Sir William 
Macewen, of Glasgow, as its president for the next 
congress, to be held in Great Britain—probably in 
l^dcwh-^ttring the summer ot 11923. 


The British Launderers* Research Association has 
been approved by the Department of Scientific and 
Industrial Research as complying with the conditions 
laid down in the Government scheme for the en¬ 
couragement of industrial research. The secretary 
of this association Is Mr. J. J. Stark, 162-65 Bank 
Chambers, 329 High Holborn, W.C.i. 

The RoyaJ Academy of Science of Turin has sent 
us a leaflet announcing the offer of two Bressa prizes 
of 9000 lire for the greatest work in almost any 
branch of science during the past four years. Candi¬ 
dates may submit printed (not written or typed) works 
to the Secretary before December 3*, 1922. Members 
of the Turin Academy are not eligible to compete for 
the prizes. 

The eighth annual Indian Science Congress will 
be held in Calcutta from Januaiy 31 to February 5, 
1921. His Excellency the Right Hon. the Earl of 
Ronaidshay has consented to be patron of the meet¬ 
ing, and Sir R. N. Mukerjee will be president. 
Members intending to read papers shpuld send them, 
together with a short abstract, to Mr. P. S. 
MacMahon, Canning College, Lucknow, before 
November 30. 

The Secretary for Scotland has appointed an 
Advisory Committee to advise him on matters con¬ 
nected with the administration of the Wild Birds 
Protection Aqts. The Committee consists of Mr. 
Hugh S. Gladstone (chairman), Dr. W. Eagle Clarke, 
Dr. Walter E. Collinge, Mr. H, M. Conacher (repre¬ 
senting the Board of Agriculture for Scotland), Mr. 
H. J. Crowe (representing the Fishery Board for 
Scotland), and Prof. J. Arthur Thomson. 

^The widespread, popular belief in the use and value 
of the divining rod gives considerable interest to a 
recent publication of the United States Geological 
Survey on the subject. "The Divining Rod,” by 
Mr. A. J. Ellis (Water-supply Paper 416), is a con¬ 
densed history of water-witching, to which is ddded 
a bibliography with many hundred entries. The 
origin of the divining rod is lost in antiquity, but a 
belief in its value for a variety of purposes besides 
water-finding has persisted until the present day. The 
U.S, Geological Survey considers that for all practical 
purposes the matter is thoroughly discredited and of 
no value whatever in locating either water or mineral 
ores. Mr. Ellis adds a note on various mechanical 
“water-finders,” most of which are magnetic or elec¬ 
trical instruments. He dismisses the claims of all these 
contrivances as being purely speculative and quite 
unsound in principle. 

The Geographical Journal for July (vol. xvi., No, 1) 
gives a summary by Dr. Hamilton Rice of his recent 
expedition to the headwaters of the Orinoco. Dr. Rioe’s 
route was frotn the Amazon up the’ Rio Negro to the 
Orinoco. Esmeralda was reached at the end of last 
year. The Orinoco was then ascended to the rapids of 
Guaharibos, where Dr. Rice’s party of ten was 
attacked by a big band of Guaharibos and compelled 
to fight. Material has been obtained for a map traverse 
on a scale of 1: 125,000 of the route from Mandoe to 
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the Guahariboe rapids. The traverse Is checked by 
mare than forty astronomical stations, where time was 
obtained by field * wireless from Darien and Washing¬ 
ton, Magnetic observations were taken at more than 
twenty of the stations. Meteorological readings were 
taken four times daily in conjunction with similar 
readings at the same hours at Para. Much attention 
wds paid to geological research. Finally, Dr, Rice 
say$ that the survey of the diseases encountered will 
form one of the not least valuable results of the 
expedition. 

The problem of suitable maps for aviators con¬ 
tinues to attract much attention and is far from 
being satisfactorily solved. In the Geographical 
Journal for August (vol. IvL, No. 2) Capt. H. A. 
Lloyd has a short paper, illustrated by many admir¬ 
able photographs, on the classification of the ground 
from the air. Experience on the Western front during 
the war convinced Capt. Lloyd that the whole area 
could be divided into distinctive zones differentiated 
by the shapes of fields or by the industries carried on 
ii> particular localities. A recognition of these types 
of terrain was found to enable a pilot to determine 
his approximate position. This was particularly 
vaUi&ble in the case of a pilot losing his way owing 
to clouds or in flight over the country for the first 
tim*’ Thirteen types of ground were recognised and 
taught to pilots in the area of the Western front 
between the sea and the River Oise* Under war 
conditions this classification had its limitations 
because the destructive effect of battle, as a rule, 
removed all features visible to the eye and generally 
to the camera. It is also noted that, under normal 
conditions,, while the shape of the fields and, other 
features remain constant, they height of the vegeta¬ 
tion affect# the appearance of the photograph. Thus 
a field of ripe com may look almost as dark as a 
row *>f trees. These seasonal variations would need 
to b$ taken into account In making use of such a 
classification in map-construction. Cap*. Lloyd 
also discusses the classification of landmarks, and 
insists that small-scale maps, such as are used in 
flying, should portray the chief features of towns so 
that a glimpse of a town would be enough for an 
aviator to locate his position. These considerations 
entail the omission of much of the detail shown on 
maps for land use, so that the features conspicuous 
from the air may stand out boldly. v 

S A prostrate variety of potato has been found in 
the breeding experiments of Messrs, R. N. Salaman 
and I. W. Lesley (Journal of Genetics, vol. x., No. 1), 
which, it is suggested, may be useful for potato- 
growers in semi-arid climates, since the foliage, lying 
on the ground, has a considerable effect in conserving 
the soil moistureThis variety breeds true, and is 
Shown to differ from the upright type in a failure to 
form secondary xylem in the stem. A procumbent 
variety, the stems of which turn up at the end, has 
also appeared. Anatomically, it agrees with the pros¬ 
trate variety. In both these types the crop of tubers 
is unaffected. 
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In an interesting further study of melanism Iriv 
moths, Mr. J. W, H. Harrison (Journal of G*ntHc*i 
vol. x., No. 1) discusses crossing experimentswitb 
Tephrosia bistortata, T. ertpusadaria, and their 
melanlc varieties. The melanic variety of T, crepvscu- 
lari a behaves as a simple Mendelian dominant to the 
type, and the same has been shown to be true of 
various other melanic varieties- But in crosses of 
7 \ bistortata with the melanic form of the other 
species a great range of colour forms was obtained in 
F a and F a , y/lth no indication of MendeUan eegrega** 
tion. The results are interpreted as showing that the 
unit factor for melanism has been modified, and in 
some cases broken up so that it has practically dis¬ 
appeared. 

/ As a first study of inheritance of egg-weight in 
fowls, Philip Hadley and Dorothy Caldwell (Bull. 181, 
Rhode Island Agr. Expt. Station) make an analysis 
of the normal distribution of egg-weight in White 
Plymouth Rocks, Egg records from a flock of thirty- 
nine hens through eight years showed that individual 
heps differed markedly in the weight of eggs laid in 
any period. The first eggs of any year are smaller, 
increasing to a maximum in April, then falling to ix 
minimum in July or August, followed by another 
maximum and minimum in September and November 
respectively. After the second laying year these 
maxima appear less clearly, and after the fourth there 
is a progressive decrease in the weight of eggs pro¬ 
duced each year. There appears to be a slight ten¬ 
dency for heavier hens to lay larger eggs. 

The attention of workers on Diptera is directed to 
Mr. E. Brunettes catalogue of Oriental and South 
Asiatic Nemocera, which has been published as 
vol, xvii. (300 pp., June, 1920) of the Records of the 
Indian Museum. Mr. Brunetti states that he has 
included in his catalogue all the names of species 
available up to the middle of 1919. In nomenclature 
his policy has been to retain the names employed by 
the principal dipterologists of the last century; he 
believes in “continuity before priority," and does not 
agree with the general overturning of generic and 
specific names, suggested by strict priorists, which 
arises out of the much discussed “ 1800 paper" of 
Meigen. For each species the author gives the 
essential bibliographical references and synonyms, and 
indicates the distribution, The location of the type- 
specimen, where this is known, is stated. The Cyli- 
cidae (mosquitoes) receive careful consideration, and 
the list of these extends over ninety-six pages of the 
catalogue. 

/ In view of the present scarcity in the supply of 
cotton, the attempts now being made to establish 
cotton-growing on a large scale in Mesopotamia are 
of particular interest. Cotton has beep grown in 
Mesopotamia from very ancient times, and is stiW 
cultivated in small quantities by the Arabs in con¬ 
junction with food-crops along the banks of both the 
Tigris and Euphrates. The fibre is used locally for 
spinning and as a stuffing material for plflows and 
mattresses. The country possesses a soil-and cRmate 
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fem**table tj> the production of large yields of excel¬ 
lent cotton, and in course of time it should add 
materially to the world's supply. Since 1917 experi¬ 
ments have been conducted by an expert from the 
Indian Agricultural Service with the view of dis- 
covering the most suitable kinds to grow, and the 
results of the work done in this connection and the 
prospects of establishing a cotton-growing industry j 
art fully dealt with in the current number of the 
Bulletin of the Imperial Institute. So far, American 
types of cotton seem to be the most suitable for 
cultivation in Mesopotamia, The members of a 
deputation of the British Cotton Growing Association 
which visited the country towards the end of last 
year were very, favourably impressed with its possi¬ 
bilities for cotton production. 

The July-August issue of the Scottish Naturalist J 
{Nos. 103 and 104, pp. 99-144) is devoted to a report 
on Scottish ornithology in 1919 by Miss Leonora 
Jeffrey Rintoul and Miss Evelyn V. Baxter—a careful 
piece of work in which many contributors have 
assisted. The most interesting feature of 1919 is the 
extension of the breeding range of certain species. 
Of these the most important is the reappearance of 
the Whooper swan as a Scottish breeding species. 
Migration ran a fairly normal course; the cold 
spring seemed to have no effect on the arrivals of 
summer visitors. A very large movement took place 
in the first half of May, but no very big migrations 
are recorded in autumn, the only one of any magni¬ 
tude being a weather movement in mid-November 
caused by the very hard frost and snow at that time. 
No new birds were added to the Scottish list, but a 
good many uncommon visitors and new records for 
particular faunal areas are noted, e.g . a blue-headed 
wagtail at Fair Isle, a red-backed shrike in Moray, 
two reed-warblers from Lerwick, a bee-eater at 
Lentran, two American widgeon from Tay and Clyde, 
and a spotted crake from Ross-shire. The garden- 
warbler and the pied flycatcher were both found 
nesting in the Moray area. The report deals also 
with the decrease of certain species in various areas, 
with varieties of plumage, with the noteworthy pheno¬ 
mena of the various seasons, and with peculiarities of 
habit, such as carrion-crows acting as foster-parents. 

It Is cheering to read that on October 5, at Swordale, 
East Ross, a golden eagle, two buzzards, and a pere¬ 
grine falcon were all seen in the air together. The 
authors are to be congratulated on the continuation of 
their valuable series of annual reports, 

Iw Professional Paper 98-L of the U.S. Geological 
Survey, Messrs. G. C, Matson and E. W, Berry pro¬ 
vide the first description of a North American Pliocene 
Bora. This comes from the Citronelle formation of 
the Gulf coasted plain, extending from western Florida 
to eastern Texas, and indicates ciimatic conditions in 
late Pliocene time similar to those of the present day. 
The modem forest Bora is well Illustrated in its habit 
an it fives, to furnish a picture of the Pliocene period, 

Ms, JOHtf PsamnsoN introduces the term 
hMWt geography iff hk V Report on the Geology and 
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Geography of the Northern Part of the East Africa 
Protectorate '* (Colonial Reports—Miscellaneous, 
No. 91, 1930). A lak is a drainage-channel that may 
carry water periodically; it is often a guide to the 
capacity of an area for development. On the banks 
of some laks in East Africa the abundance of mol- 
luscan shells indicates the former existenoe of exten¬ 
sive lakes, and the water-supply found in the wells 
may be a relic of these lakes in a region that has 
clearly suffered from desiccation. 

Drumlins, kames, and eskers play a large part in 
the topography of northern temperate lands in Europe 
and America, and their relations are well illustrated 
in maps and landscapes in Mr. W. C. Alden’s im¬ 
portant memoir on “The Quaternary Geology of 
South-eastern Wisconsin" (U.S. GeoL Surv., Prof. 
Paper 106, 1918). The distribution of the drumlins 
of the Green Bay glacier west of Lake Michigan, and 
of the subglacial eskers, is a very striking feature of 
the large “surficial” map. Would the U.S. Survey 
consider the folding of its maps with the printed 
side outwards, as is done by the Ordnance Survey 
of the British Isles, following the plan adopted by so 
many travellers in their field-work? 

A Catalogue of the Mesozoic and Cenozoic Plants 
of North America, by F. H, Knowlton, has been 
issued as Bulletin 696 of the United States Geological 
Survey. It contains 815 pages, and should form a 
useful work of reference. The catalogue is an alpha¬ 
betically arranged list of the genera and species that 
have been described. For each American form that 
is known wily in a fossil state the original date and 
place of publication are given; then follow all or the 
most important references, especially such as refer to 
descriptions and figures. For each Old World form 
that is recognised in North American strata the 
original date and place of publication are given; 
a reference to the publication in which the form 
is first recorded as American follows, and then 
in chronological order the American references. For 
living species found fossil only the authority is given* 
followed by the first reference to the species In a 
fossil state, and then by other important references* 
The synonymy is placed under the species to which it 
belongs, but each synonym occurs in its proper alpha¬ 
betical place with a reference to the form to which 
it is now referred. The catalogue is supplemented by 
a systematic arrangement of the genera and an index 
of genera and families. There are also a list of the 
North American Mesozoic and Cenozoic plant-bearing 
formations, with the plants found in each alpha¬ 
betically arranged, and a bibliography. 

The Report issued by the United States Geological 
Survey of the world's production of copper in 1917 
has recently been published. For many years the 
1 U.S.A. has been the largest produoer of this metal. 
In 19x3 its production was about 57 per cent, of the 
world's output of Just under one million tons. During 
the war there Was a greatly increased use of this 
metal, and the demand of the belligerent countries was 
satisfied principally by a very large increase in Ameri- 
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can production. The high-water mark was reached in 
>9x7, when a grand total of 1*454 million tons was 
extracted. Of this the U.S.A. produced 0855 million 
tons. Japan and Chile also increased their smelter 
production to a little more than 100,000 tons. Then 
follow Canada, Mexico, and Peru. It will be seen, 
therefore, that by far the greater part of the world’s 
copper was derived from the western hemisphere. It 
is evident that the U.S.A. is the largest single factor 
In nearly every phase of the industry. At present it 
is not only much the largest producer and consumer, 
but it also excels in both imports and exports. At 
the beginning of 1917 the producing capacity was the 
largest in the history of the industry, and was almost 
wholly utilised. The principal producing State was 
Arizona, followed by Montana, Michigan, and Utah. 
These four States provided 79 per cent, of the total 
American output in 1917. 

Mr, T. Sheppard, whose careful record of William 
Smith’s maps and memoirs has just been published 
by Messrs, Brown and Sons of Hull, chose 4 ‘The 
Evolution of Topographical and Geological Maps ” 
as the subject of his address to the Delegates of 
Corresponding Societies at the British Association 
meeting in Cardiff. He showed how incomplete our 
collections are of county maps, while such publica¬ 
tions are occasionally used by dealers for the wrapping 
of book-parcels. Great credit is very properly as¬ 
signed to John Cary’s work in England from 1787 to 
1832; his large road-map, with the coachloads 
coloured in blue, is on the scale of five miles to one 
inch, not ten as stated, and, with its index of every 
village, is still of great value in a private library. 
In citing maps published after the initiation of the 
Ordnance Survey, those of' Scotland by Faden and 
Wyld, on the basis of surveys by General Roy and 
John Ainslie (1839), and by Arrowsmith, scale four 
miles to one inch (1840), used as the basis of Mac- 
Ctilfoch’s fine geological map, are worthy of men¬ 
tion. MacCulloch seems to have completed his share 
in this map in 1834. The second and most authorita¬ 
tive edition of Griffith’s map of Ireland was issued 
in 1855, not I ® 53 » as given in the address. Attention is 
well directed to the “ soU-maps,” in reality precursors 
of our “drift-maps,” published in connection with 
agricultural and statistical surveys, about the be¬ 
ginning of the nineteenth century. That of London¬ 
derry by Sampson in 1802, with its blue boulder-clay 
and pink sands and gravels, interestingly anticipates 
our modern colouring. Mr. Sheppard’s address as 
now printed is a welcome work of reference. 

Monthly results of magnetical, meteorological, and 
seismological observations at the Royal Alfred 
Observatory, Mauritius, to April, 1920, have been 
received. Hourly observations of the magnetic 
declination, horizontal foroe, and vertical force are 
given from the photographic records. There are 
similar observations for each hour of atmospheric 
pressure, direction and velocity of wind, temperature 
of the air and evaporation, amount of cloud, duration 
of bright sunshine, and rainfall, most of which are 
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totals are given for about too stations In Mauritius, 
grouped according to the river systems. The 
monthly and yearly means and extremes of the meteoro¬ 
logical elements at the Royal Alfred Observatory 1 for 
1919 are tabulated. July had the highest mean 
atmospheric pressure, and February and March the 
lowest. The absolute highest temperature was 34-9° C. 
in January, and the lowest night minimum 13*0° C. in * 
August. The mean of the dally maxima was highest, 
32*1° C., in January, and lowest, 23*4° C., in July, The 
mean of the night minima was lowest, 16*3° C., in 
August, and highest, 23*3° C., in February. The 
degree of humidity, saturation 100, was highest, 78, 
in March, and lowest, 69, in November. The amount 
of rain was greatest, 2027 mm., in March, and least, 
243 mm., in May, the total for the year being 
10016 mm. 

” Notes on the Ground Day Visibility at Cranwell, 
Lincolnshire,” by Capt. W. H. Pick, published by 
the Meteorological Office as Professional Notes No. 11, 
is an attempt to find the relations existing between 
visibility and wind direction, wind velocity, and dis¬ 
tribution of pressure. The period dealt with is from 
February x to April 8, 1920, and for hourly observa¬ 
tions from 9b. to 17b. G.M.T. It is shown that winds 
in the south-west quadrant brought the best visibility, 
winds between west and east through north a con¬ 
siderably lower degree, and winds in the south-east 
quadrant the lowest degree. It is pointed out that 
visibility with winds greater than 12 m.p.h. was much 
higher thin it was with winds less than or equal to 
12 m.p.h. Classification according to pressure distri¬ 
bution shows that the mean visibility in front of a 
depression is 5*1 of visibility-scale (0^9), in the rear 
of a depression 50, and in a secondary depres¬ 
sion 4-9. In an anticyclone or wedge it is 39 of 
scale, in a col 47, and with straight isobars south to 
north 3 2, west to east and south-west to north-east 
5 5. The period of observation discussed—sixty-eight 
days of nine consecutive hours each—is far too short. 
The situation of Cranwell and its proximity to hill* 
would render the conditions found quite different from 
those in many other parts of the British Isles, or 
on the open sea contiguous to our coasts. The relations 
between visibility and pressure distribution seem open 
to doubt. No attempt has been made to ascertain 
the relation of visibility to time of day. 

The August issue of the Journal of the Society of 
Glass Technology contains the paper on the proper, 
ties of the raw fireclays found in this country which 
was communicated to the meeting of the society in 
April by Miss E. M. Firth, Mr. F. W. Hodkin, and 
Dr. W. E. S. Turner. Twenty-seven clays were 
examined, only five of them falling within the sped, 
fication of the Refractories Research Committee of 
the society as suitable for glass-furnaces. The results 
show no correlation between the physical properties 
and chemical compositions of the days, and the 
authors conclude that the classification of cteya: 
according to chemical composition is premature, and 



16, 1920] 


NATURE 


9i 


" .i n .i.i , y -- - - -- -- 

sftould be replaced by one according to their shrink* 
age and porosity. Most of the clays tested show 
expansion at some part of the firing range, owing 
probably to the aliotropic changes in the silica 
present. In general, clays with high alumina content 
show a wide range of porosity, but there are notable 
exceptions. Fjrohi the tables of the properties of the 
various clays given by the authors it is possible to 
calculate the properties of a mixture of them when 
fired to a given temperature. 

' Continuing his researches on the alloys of iron 
with chromium and tungsten, Prof. Honda has 
recently published in the Science Reports of the 
Tdhoku Imperial University an investigation on the 
structural constitution of high-speed steels containing 
these elements. He concludes that in an annealed 
steel containing 5 per cent, of chromium, 18 per cent, 
of tungsten, and 0 6 per cent, of carbon the alloy con¬ 
sists of a solution of iron tungstide in iron, together 
with free tungstide and the carbides Cr*C and WC. 
On heating such a steel above Ac, the carbides dis¬ 
solve, and the chromium carbide Cr 4 C is converted 
into 0,0. and metallic chromium. The higher the 
temperature, the more the change proceeds in this 
direction. On cooling, the reverse change takes place 
only slightly, and the result is that at the ordinary 
temperature a steel is produced containing the car¬ 
bides, chromium, and the tungstide all in solid solu¬ 
tion. This, according to him, is the constitution of the 
hardened steel. The self-hardening property is con¬ 
veniently studied by the temperatures of the trans¬ 
formations, while the degree of tempering on later 
heating is best studied by means of magnetic heating 
curves. The tempering takes place in two steps— 
one at about 400° and the other above 700°. Prof. 
Honda concludes that self-hardening and resistance to 
tempering depend primarily on the quantity of Cr,C a 
dissolved in iron containing chromium and tungstide. 
These properties increase both with chromium and 
carbon and with rise of temperature. The function 
of tungsten appears to consist in lowering the tem¬ 
perature, at which self-hardening begins to be mani¬ 
fest. When this element exceeds 12 per cent, it exists 
as fine globules of tungstide Fe a W, and these are 
directly related to the cutting efficiency of the tool, 

W« have just received from W. Heffer and Sons, 
Ltd., of Cambridge, a catalogue of their library of 
second-hand books. Science and mathematics are 
Well represented by a number of the bigger text-books, 
and several collections of bound volumes of scientific 
journals are also offered for sale. 

Through the omission of the word “hundred” 
from line 28 of the first column of page 38 of last 
w«ek?s Nature,, the annual production of coal in 
Oreat Britain was. erroneously stated to approach 
“three million H instead of “three hundred million ” 
teas, It is shown in tee article upon the proceedings 
of the Section of Economics and Statistics of the 
British Association, printed elsewhere in this issue, 
that the output in 1913 was 287,000,000 tons, 
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Temp el’s Comet. —This comet is now fading, but 
may still be visible for some weeks. The following 
ephemeris, for Greenwich midnight, is by M, Ebell: 

R.A. S. Dec!. R.A. S. EfccL 

h- m. n. . , h. tn. s . , , 

Sept. 17 ... 3 1 5 8*7 Oct. 3 ... 25144 1053 

21 ... 2 5945 9 8 7 ... 24759 11 21 

25,.. 25742 946 11... 24350 it 44 

29 ... 2 55 0 .1022 15 ... 23924 12 1 

Values of log r, log A: September 21, 0-2364, 9-9411; 
October 15, 02737, 99730. -« 

A photograph Obtained at Bergedorf on August 15 
showed a well-defined nucleus and a fan-shaped tail 
which could be traced for about i'. The corrections 
indicated to EbelPs ephemeris were + 23S,, S. 3*0'. 

Nova Cygni. —The position of this star referred to 
the equinox of 1920-0 is R.A. 19b. 56m. 2477s., N- 
decl. ^3° 24' i-3 # ; annual precession, +)*5os., +97*. 
Examination of past photographs shows no trace of a 
star in this place on plates taken by Dr. Wolf and 
Mr. Franldin Adams some fifteen and twelve vears 
ago. They go down to mag. 17 and 15 respectively. 
Two plates taken at Harvard on 1920 August 9 with 
a i-in, lens fail to show it, and it must have been 
fainter than 9-5. A plate taken by Mr. Nils Tamm 
in Sweden on August 16 shows it of mag. 7, and a 
Harvard one of August 19 indicates mag. 4-8. Since 
the maximum was not reached until August 24, the 
rise in light occupied more than a week. The total 
increase in light was at least 15 magnitudes, while 
that of Nova Aquilse 1918 was only 11 magnitudes 
(Harvard Bulletin, 729; Astr . N&chr 5060). 


The Perth Section of the Astrographic Cata¬ 
logue. —The publication of the great Astrographic 
Catalogue has fallen far behind the expectations that 
were formed when the scheme was initiated some 
thirty years ago, but many new observatories have 
stepped in to fill gaps left in the zones, and these are 
showing much energy in pushing on their share of 
the work. The Perth Observatory, under the direc¬ 
tion of Mr. N. B. Cur lewis, undertook the region 
from -31 0 to -41°. The Catalogue will be com¬ 
pleted in thirty-six volumes, each containing six hours 
of R.A. in a single degree of declination, vols. xvii. 
to xxiv. have recently been issued. The following 
table gives the number of stars in each volume and 
the ratio to the number in C.P.D. : 


Plate 

centre 


-36° 

- 37 “ 


R.A. oh.-tfh. 
No. of 

atari 


Ratio 


7,740 4*7 
7,664 44 


R.A. 6h. 
No. of 
stars 


■tah. 
Rati > 


21,923 2*5 
21,883 2 6 


R.A. iah.-iSh. 
No. of 
■tars 


Ratio 


20,766 4*1 
20,667 3 - s 


R.A. 
No. of 
stars 


Ratio. 


19,83a S’O 

M ,5<>a 3 8 


It will be seen that the ratio varies considerably, 
being, on the whole, lowest where the star-density is 
greatest. 

The radius of the image is given for stars not 
fainter than magnitude 8. The fainter stars have 
their magnitudes indicated by a letter (from A to L) 
referring to a specially constructed scale; approxi¬ 
mately A is of magnitude 8J, and the letters are 
half-magnitudes apart, so that L is 134. 

The etotUs de repere, of which there are about 
fifteen on each plate, have recently been re-observed 
with the Perth meridian-circle, and proper motions 
deduced where necessary. The measured rectangular 
co-ordinates of all the stars are given to 0001 of a 
rdseau interval. The usual plate-constants and tables 
for reduction to R.A. and declination are also given, 
with a note that the constants are deduced on a some¬ 
what different plan from that followed at Greenwich. 
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Geographers and the Reconstruction of Europe.* 

By John McFarlank, M.A. 


I N the rearrangement of European States which has 
taken plaoe geographical conditions have, perhaps, 
not always had the consideration which they deserve, 
but in an inquiry such as that upon which we are 
engaged they naturally occupy the first place. It is 
to the land within the frontier, and not to the frontier 
itself, that our main consideration should be given, 

S he factors which we have to take into account are 
lose which enable a people to lead a common 
national life, to develop the economic resources of 
the region within which they dwell, to communicate 
freely with other peoples, and to provide not only for 
the needs of the moment, but so far as possible for 
those arising out of the natural increase of the 
population. The principle of self-determination has 
likewise played an important, if not always a well- 
defined, part in the rearrangement of Europe. The 
basis upon which the new nationalities have been 
constituted is, on the whole, ethnical, though it is 
true that within the main ethnical divisions advantage 
has been taken of the further differentiation in racial 
characteristics arising out of differences in geo¬ 
graphical environment, history, language, and re¬ 
ligion. But no more striking illustration could be 
adduced of the strength of ethnic relationships at the 
present time than the union of the Czechs with the 
Slovaks, or of the Serbs with the Croats and the | 
Slovenes. Economic considerations, of course, played ; 
a great part in the settlement arrived at with Ger- ! 
many, but, on the whole, less weight has been 
attached to them than to ethnic conditions. 

When we come to examine the application of the 
principles which I have indicated to the settlement of 
Europe we shall, I think, find that the promise of 
stability Is greatest in those cases where geographical 
and ethnical conditions are most in harmony, and 
least where undue weight hqs been given Jo conditions 
which are neither geographical nor ethnical. 

The restoration of Alsace-Lorraine to France had 
always been treated as a foregone conclusion in the 
event of a successful termination of the war against 
Germany. From the geographical point of view, 
however, there are certainly objections to the inclusion 
of Alsace within French territory. From the economic 

f ioint of view, however, the great deposits of iron ore 
n Lorraine constitute its chief attraction for France 
to-day, just as they appear to have constituted its 
chief attraction for Germany half a century ago. But 
the transfer of the province from Germany, which 
has built up a great industry on the exploitation of 
its mines, to France, which does not possess in 
sufficient abundance coal "for smelting purposes, 
together with other arrangements of a territorial or 
quasi-territorial nature made partly at least in con¬ 
sequence of this transfer, at once raises questions as 
to the extent to which the economic stability of 
Germany is threatened. Tn regard to coal the posi¬ 
tion is serious. We need not, perhaps, be unduly 
impressed by the somewhat alarmist attitude of Mr. 
Keynes, who estimates that on the baste of the 1913 
figures Germany, as she is now constituted, will 
require for the pre-war efficiency of her railways and 
industries an annual output of 110,000,000 tons, and 
that instead she will have in future only 100,000,000 
tons, of which 40,000,000 tons will be mortgaged to 
t the Allies. In arriving at these figures Mr. Keynes 

* itan the opening addrest of the President of Section E fGacgrafhy) 
delivered at the Cardiff meeting of the British Association on August 94. 
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has made an allowance of x8,000,000 tons for de* 
creased production, one-half of which is caused by 
the German miner having shortened his shift from 
eight and a half to seven hours per day. This is 
certainly a deduction which we need not take into 
account. Mr. Keynes also leaves out of his calcula* 
tion the fact that previous to the war about 10,000,000 
tons per year were sent from Upper Silesia to other 
parts of Germany, and there is no reason to suppose 
i that this amount need be greatly reduced, especially 
| in view of article 90 of the Treaty of Versailles, which 
! provides that “for a period of fifteen years Poland 
will permit the produce of the mines of Upper Silesia 
to be available for sale to purchasers in Germany on 
terms as favourable as are applicable to like products 
sold under similar conditions in Poland or in any 
other country.” We have further to take into 
account the opportunities for economy in the use of 
coal, the reduction in the amount which will be 
required for bunkers, the possibility of renewing 
imports from abroad—to a very limited extent indeed, 
but still to some extent—and the fact that the French 
mines are being restored more rapidly than at one 
time appeared possible. (On the basis of the pro¬ 
duction of the first four months of 1920 Germany 
could already reduce her treaty obligations to France 
by 1,000,000 tons per year.) Taking all these facts 
into account, it is probably correct to say that when 
Germany can restore the output of the mines left to 
her to the 1913 figure, she will, as regards her coal 
supply for industrial purposes, be in a position not 
very far removed from that in which slie was in 
1910, when her total consumption, apart from that 
at the mines, was about 100,000,000 tons. Our 
general conclusion, then, is that the territorial 
arrangements which have been made do not neces¬ 
sarily imperil the economic stability of Germany. 
The economic consequences of the war are really 
much more serious than the economic consequences 
of the peace. Germany has for ten years to make 
good the difference between the actual and the pre¬ 
war production of the French mines which ehe 
destroyed. Her own miners are working shorter 
hours, and as a result her own production is reduced, 
and as British miners are doing the. same she is 
unable to import from this country. For some years 
these deductions will represent a loss to her of about 
40,000,000 tons per annum,'and will undoubtedly make 
her position a serious one. But to give her either 
the Saar or the Upper Silesian coalfields would be to 
enable hpr to pass on to others the debt which she 
herself has incurred. The reduction of her annual 
deliveries of coal to France, Belgium, and Italy was, 
indeed, the best way in which to show mercy to her. 

The position of Poland is geographically weak, 
partly because its surface features are such that the 
land has no well-marked individuality, and partly 
because there are on the east and west no natural 
boundaries to prevent invasion or to restrain the Poles 
from wandering far beyond the extreme limits of 
their State. Polish geographers themselves appear to 
be conscious of this geographical infirmity. It is, 
then, to racial feeling rather than to geographical 
environment that we must look for the baste of the 
new Polish State, but the intensity with which tWa 
feeling is likely to operate varies considerably in 
different parts of the region which it is proposed tot 
include. The population is suffirieritfy large and the \ 
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Polish element within it sufficiently strong to 
Justify its independence on ethnical grounds. More¬ 
over, the alien elements which it contains are united 
neither by racial ties nor by contiguity of settlement. 
Considered as a whol<* F Poland is at least as pure 
racially as the United States. When we consider the 
economic resources of Poland we see that they also 
make for a strong and united State. It is true that 
in the past the country has failed to develop as an 
economic unit, but this is a natural result of the 
artltions and of the different economic systems which 
eve prevailed in different regions. Even now, how¬ 
ever, we can trace the growth of two belts of 
industrial activity which will eventually unite these 
different regions. One is situated on the coalfield 
running from Oppeln in Silesia by Cracow and 
Lemberg, and is engaged in mining, agriculture, and 
forestry; while the other extends from Posen by Lodz 
to Warsaw, and has much agricultural wealth and an 
important textile industry. Moreover, the conditions, 
geographical and economic, are favourable to the 
growth of international trade. If Poland obtains 
Upper Silesia she will have more coal than she 
requires, and the Upper Silesian fields will, as in the 
past, export their surplus produce to the surrounding 
countries, while the manufacturing districts will con¬ 
tinue to find their best markets in the Russian area 
to the east. The outlets of the State are good, for not 
only has it for all practical purposes control of the 
port of Danzig, but it is able to share in the naviga¬ 
tion of the Oder and it has easy access to the south 
by way of the Moravian Gap. It seems obvious, 
therefore, that Poland oan best seek compensation 
for the weakness of her geographical position by 
developing the natural resources which lie within her 
ethnic frontiers. By such a policy the different parte 
of the country will be more closely bound to one 
another than it is possible to bind them on a basis 
of racial affinity and national sentiment alone. 
Moreover, Poland is essentially the land of the 
Vistula, and whatever is done to improve navigation 
on that river will similarly tend to have a unifying 
effect upon the country as a whole. The mention of 
the Vistula, however,' raises one point where geo¬ 
graphical and ethnical conditions stand in marked 
antagonism to one another. The Poles have naturally 
tried to move down-stream to the mouth of the river 
which gives their country what little geographical 
individuality it possesses, and the Polish corridor is 
the expression of that movement. On the other 
hand, the peoples of East and West Prussia arc one 
and the same. The geographical reasons for giving 
Poland access to the sea are no doubt stronger than 
the historical reasons for leaving East Prussia united 
to the remainder of Germany, but' strategically the 
position of the corridor is as’ bad as it can be, and 
the solution arrived at may not be accepted as final. 
Lastly, we may consider the case of East Galicia, 
which the Poles claim not on geographical grounds, 
because it is in reality part of the Ukraine, and not 
on ethnical grounds, because the great majority of 
the inhabitants are Little Russians, but on the ground 
that they are, and have for long been, the ruling race 
in the land, It may also be that they are not un¬ 
influenced by the fact that the region contains con¬ 
siderable stores of mineral oil. 

Caecho-Slovakia is in various ways the most 
interesting country in the reconstructed Europe. Both 
geographically and ethnically it is marked bv some 
features of great strength, and by others which are 
a source of considerable weakness to it. Bohemia 
by its physical structure and its strategic position 
seems deegned by Nature to be the home of a strong 
arid homogeneous people. Moravia attaches Itself 
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more or less naturally to it, since it belongs in 
part to the Bohemian massif, and is in part a 
dependency of that massif. Slovakia is Carpathian 
country, with a strip of the Hungarian plain. 
Thus, while Bohemia . possesses great geo¬ 
graphical individuality, and Slovakia is at least 
strategically strong, Czecho-Slovakia as a whole does 
not possess geographical unity, and is in a sense 
strategically weak, since Moravia, which unites the 
two upland wings of the State, lies across the great 
route which leads from the Adriatic to the plains of 
Northern Europe. The country might easily, there¬ 
fore, be cut in two as the result of a successful 
attack, either from the north or from the south. 
Later I shall endeavour to indicate certain compensa¬ 
tions arising out of this diversity of geographical 
features, but, for the moment at least, they do not affect 
our argument. We have, further, to note that the 
geographical and ethnical conditions are not altogether 
concordant. In Bohemia we feel justified in arguing 
that here at least the governing factors are and must 
be geographical. To partition a country which seems 
predestined by its geographical features to be united 
and independent would give rise to an intolerable 
sense of injustice. In Slovakia also there are racial 
differences. Within the mountain area the Slovaks 
form the great majority of the population, but in 
the valleys and on the plains of the Danube, to 
which the valleys open out, the Magyar element pre¬ 
dominates. Moreover, it is the Magyar element which 
is racially the stronger, and before which the Slovaks 
are gradually retiring. Geographical and ethnical 
conditions, therefore, unite in fixing the political 
frontier between Magyar and Slovak at the meeting 
place of hill and plain. But on the west such a 
frontier would have been politically inexpedient be¬ 
cause of its length and irregularity, and economically 
disadvantageous because the river valleys, of which 
there are about a dozen, would have had no easy 
means of communication with one another or with 
the outside world. Hence the frontier was carried 
south to the Danube, and about 1,000,000 Magyars 
were included in the total population of 3,500,000. 
The danger of transferring territory not on geo¬ 
graphical or ethnical, but on economic, grounds could 
not be more strikingly illustrated. With regard to 
economic development,’ the future of the new State 
would appear to be well assured. Bohemia and 
Moravia were the most important industrial areas in 
the old Austrian Empire, and Slovakia, in addition 
to much good agricultural land, contains consider¬ 
able stores of coal and iron. But if Czecho-Slovakia 
is to be knit together into a political and economic 
unit, its communications will have to be developed. 
We have already suggested that the geographical 
diversity of the country offers certain compensations 
for its lack of unity, but these cannot be taken advan¬ 
tage of until its different regions are more closely 
knit together than they are at present. The north of 
Bohemia finds its natural outlet both by rail and 
water through German ports. The south-east of 
Bohemia and Moravia look towards Vienna. In 
Slovakia the railways, with only one important excep¬ 
tion, converge upon Budapest. The people appear to 
be alive to the necessity of remedying this state of 
affairs, and no fewer than fifteen new railways have 
been projected which, when completed, will unite 
Bohemia and Moravia more closely to one another 
and to Slovakia- Moreover, it is proposed to develop 
the waterways of the country by constructing a canal 
from the Danube at Pmssburg to the Oder. If these 
improvements are carried out the position of Czecho¬ 
slovakia will* for an inland State, be remarkably 
strong. It will have through communication by. 
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water with the Black Sea, the North Sea, and the 
Baltic, and some of the most Important land routes 
of the Continent already run through it. On the 
other hand, its access to, the Adriatic is handicapped 
by the fact that in order *0 reach that sea its goods 
will have to pass through the territory of two, if not 
three, other States, and however well the doctrine 
of economic rights of way may sound in theory there 
are undoubted drawbacks to it in practice. It is 
probable, therefore, that the development of internal 
communications will in the end be to the advantage 
of the German ports, and more especially of Ham¬ 
burg. But the other outlets of the State will cer¬ 
tainly tend towards the preservation of its economic 
independence. 

The exent to which Rumania has improved her 
position as a result of the war is for the present a 
matter of speculation. On one hand she has added 
greatly to the territory which she previously held, 
arid superficially she has rendered it more compact; 
but on the other she has lost her unity of outlook, 
and strategically at least weakened her position by 
the abandonment of the Carpathians as her frontier. 
Again, whereas before the war she had a fairly 
homogeneous population—probably from 90 to 95 per 
cent, of the 7,250,000 people in the country being of 
Rumanian stock—she has, by the annexation of 
Transylvania, added an area of 22,000 square miles 
of territory, in which the Rumanians number less than 
One and a half millions out of a total of two and tw’o- 
thlrd millions. In that part of the Banat which she 
has obtained there is also a considerable alien clement. 
It is in this combination of geographical division and 
ethnic intermixture that we may foresee a danger to 
Rumanian unity. The position in the Dobruja is 
also open to criticism. Geographically the region 
belongs to Bulgaria, and the Danube will always be 
regarded as their true frontier by the Bulgarian 
people. Ethnically its composition is very mixed, 
and, whatever it was originally, it certainly was not 
a Rumanian land. But after the Rumanians had 
rather unwillingly been compelled to accept it in 
exchange for Bessarabia, filched from them by the 
Russians, their numbers increased and their economic 
development of the region, and more especially of the 
port of Constanza, undoubtedly gave them some 
claims to the northern part of it. As so often 
happens, however, when a country receives part of 
a natural region beyond its former boundaries, 
Rumania is fertile in excuses for annexing more of 
the Dobruja, To the southern part, which she 
received after the Balkan wars, and in the possession 
of which she has been confirmed by the peace terms 
with Bulgaria, she has neither ethnically nor 
economically any manner of right. Her occupation 
of it will inevitably draw* Rumania on to further 
intervention in Bulgarian affairs. The arrangements 
which have been made with regard to the Banat 
must be considered in relation to the Magyar position 
in the Hungarian plain. The eastern country of the 
Banat, Krasso-Szor6ny, has a population which is 
in the main Rumanian, and as it belongs to the Car- 
nathian area it is rightly included with Transylvania 
in Rumanian territory. In the remainder of the 
Banat, including Arad, the Rumanians form less 
than one-third of the total population, Which also 
comprises Magyars, Germans, and Serbs. But 
Rumania has been permitted to descend from the 
mountains and Jugo-Slavia to cross the great river 
which forms her natural boundary, and both have 
obtained a foothold on the plain, where it may be 
Only too easv for them to seek occasion for further 
advances. For the extension of Jugo-Slavia beyond 
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the Danube two pleas have been advanced, one 
ethnical and the other strategic. Neither Is really 
valid. The Danube is certainly a better defensive 
frontier than the somewhat arbitrary line which tfce 
Supreme Council has drawn across the Hungarian 
plain; 

In fact, it is in the treatment of the Hungarian 
plain that we feel most disposed to criticise the terri¬ 
torial settlements of the Peace Treaties. Geographical 
principles have been violated by the dismemberment 
of a region in which the Magyars were in a majority, 
and in which they were steadily improving their 
position. Ethnical principles have been violated, both 
in the north, where a distinctly Magyar region has 
been added to Slovakia, and in the south, where the 
western part of the Banat and Ba£ka have been divided 
between the Rumanians and the Jugo-Sljvs, who to¬ 
gether form a minority of the total population. For the 
transfer of Arad to Rumania and of the Burgenland 
to Austria more is to be said, but the position as a 
whole is one of unstable equilibrium, and can only 
be maintained bv support from without. In this part 
of Europe nt least a League of Nations will not 
have to seek for its troubles. 

When we turn to Austria we are confronted With 
the great tragedy in the reconstruction of Europe. 
Of that country it could once be said, “ Bella gerant 
alii, tu felix Austria nube,” but to-day, when dynastic 
bonds have been loosened, the constituent parts of 
the great but heterogeneous empire which she thus 
built up have each gone its own way. And for that 
result Austria herself is to blame. She failed to 
realise that an empire such as hers could only be 
permanently retained on a basis of common political 
and economic interest. Instead of adopting such a 
policy, however, she exploited rather than developed 
tlie subject nationalities, and to-day their economic, 
no less than their political, independence of her is 
vital to their existence. The entire political re¬ 
orientation of Austria is necessary if she is to emerge 
successfully from her present trials, and such a re¬ 
orientation must be brought about with due regard to 
geographical and ethnical conditions. The two 
courses which are open to her lead in opposite direc¬ 
tions. On one hand she may become a member of 
a Danubian confederation, on the other she may 
throw in her lot with the German people. The first 
would really imply an attempt to restore the economic 
position which she held before the war, but it is 

? [uestionable whether it is either possible or expedient 
or her to make such an attempt. A Danubian con¬ 
federation will inevitably be of slow growth, as it is 
only under the pressure of economic necessity that it 
will be joined by the various nationalities of south¬ 
eastern Europe. Moreover, Austria has in the past 
shown little capacity to understand the Slav- peoples, 
and in any case her position in what would primarily 
be a Slav confederation would be an invidious one. 
For these reasons we turn to the suggestion that 
Austria should enter the German Empire, which, 
both on geographical and on ethnical grounds, would 
appear to be her proper place. Geographically she is 
German, because the bulk of the territory left to bar 
belongs either to the Alpine range or to the Alpine 
foreland. Ethnically, or course, she is essentially 
German. Now, although my argument hitherto has 
rather endeavoured to show that the transfer of terri¬ 
tory from one State to another on purely economic 
grounds is seldom to be justified, it is equally inde¬ 
fensible to argue that two States which are geo¬ 
graphically and ethnically related are not to bg 
allowed to unite their fortunes because it wout$ be 
to their interest to do so. And that it would be to 
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their interest there seems little doubt. Austria would 
Still be able io derive some of her raw materials and 
foodstuffs from the Succession States, and she would 
have, in addition, a great German area in which she 
would find scope for her commercial and financial 
activities. Not only would Austria find a market for 
her industrial products in Germany, but she would 
also become the great trading centre between Germany 
and south-east Europe. 

The absorption of Austria in Germany is opposed 
by France, mainly because she cannot conceive that 
her great secular struggle with the people on the 
other side of the Rhine will ever come to an end, 
and she fears the addition of 6,500,000 to the popula¬ 
tion of her ancient enemy. But quite apart from 
the fact that Germany and Austria cannot permanently 
be prevented from following a common destiny if 
they so desire, and apart from the fact that politically 
is desirable they should do so with at least the 
tacit assent of the Allied Powers rather than in face 
of their avowed hostility, there are reasons for 
thinking that any danger*to which France might be 
exposed by the additional man-power given to Ger¬ 
many would be more than compensated for by the j 
altered political condition in Germany herself. Vienna ! 
would form an effective counterpoise to Berlin, and j 
all the more so because she is a great geographical j 
centre, while Berlin is more or less a political j 
creation. The South German people have never | 
loved the latter city, and to-day they love Iter less 1 
than ever. In Vienna they would find not only a 
kindred civilisation with which they would be in sym- j 
pathv, but also a political leadership to which they 
would readily give heed. In such a Germany, divided 
in its allegiance between Berlin and Vienna, Prussian 
animosity to France would be more or less neutralised. 
Nor would Germany suffer disproportionately to her 
gain, since in the intermingling of northern efficiency 
with southern culture she would find a remedy for 
much of the present discontents. When the time 
comes, and Austria seeks to ally herself with her kin, 
we hope that no impassable obstacle will be placed 
in her way. 

The long and as yet unsettled controversy on the 
limits of tne Italian kingdom illustrates very well the 
difficulties which may arise when geographical and 
ethnical conditions are subordinated to considerations 
of military strategy, history, and sentiment in the 
determination of national boundaries. The annexa¬ 
tion of the Alto Adige has been generally accepted as 
inevitable. It is true that the population is German, 
but here, as in Bohemia, geographical conditions 
appear to speak the final word. Strategically also 
the frontier is good, and will do much to allay 
Italian anxiety with regard to the future. Hence, 
although ethnical conditions are to some extent 
ignored, the settlement which has been made will 
probably be a lasting one. 

On the east the natural frontier of Italy obviously 
runs across the uplands from some point near the 
eastern extremity of the Carnic Alps to the Adriatic. 
The pre-war frontier was unsatisfactory for one 
reason, because it assigned to Austria the essentially 
Italian region of the Lower Isonzo. But once the 
lowlands ate left on the west, the uplands which 
border them on the east, whether Alpine or Karst, 
ttiafk the natural limits of the Italian kingdom, and 
beyond a position on them for strategic reasons the 
Italians have no claims in this direction except what 
they can establish on ethnical grounds. In Carniola 
the Slovenes are in a large majority, and in Gorizia 
they also form the bulk of the population. On the 
other hand, in the town and district of Trieste the 

m . 2655, vol. 106] 


Italians predominate, and they also form a solid 
block on the west coast of 1 stria, though the rest 
of that country is peopled mainly by Slovenes. It 
seems to follow, therefore, that the plains of the 
Isonzo, the district of Trieste, and the west coast 
of 1 stria, with as much of the neighbouring upland 
as is necessary to secure their safety and communica¬ 
tions, should be Italian, and that the remainder 
should pass to the Jugo-Slavs. The so-called Wilson 
line, which runs from the neighbourhood of Tarvis 
to the mouth of the Arsa, met these requirements 
fairly well, though it placed from 300,000 to 400,000 
Jugo-Slavs under Italian rule to less than 50,000 
Italians, half of whom are in Fiume itself, trans¬ 
ferred to the Jugo-Slavs. Any additional territory 
must, by incorporating a larger alien element, be a* 
source of weakness and not of strength to Italy. 
To Flume the Italians have no claim beyond the fact 
that in the town itself they slightly outnumber the 
Croats, though in the double town of Fiume-Sushak 
there is a large Slav majority. Beyond the senti¬ 
mental reasons which they urge in public, however, 
there is the economic argument, which, perhaps 
wisely, they keep in the background. So long as 
Trieste and Flume belonged to the same empire the 
limits within which each operated were fairly well 
defined, but if Fiume becomes Jugo-SIav it will not 
only prove a serious rival to Trieste, but will prevent 
Italy from exercising absolute control over much of 
the trade of Central Europe. Its development is 
more fully assured as the one great port of Jugo¬ 
slavia than under any other form of government. 
With regard to Italian claims in the Adriatic little 
need be said. To the Dalmatian coast Italy has no 
right either on geographical or on ethnical grounds, 
and the possession of rola, Valona, and some of the 
islands gives her all the strategic advantages which 
she has reason to demand. 

Of the prospects of Jugo-Slavia it is hard to speak 
with any feeling of certainty. With the exception 
of parts of Croatia-SIavonia and of southern Hun¬ 
gary, the country is from the physical point of view 
essentially Balkan, and diversity rather than unity is 
its most pronounced characteristic. Ethnic affinity 
forms the real basis of union, but whether that union 
implies unity is another matter. It is arguable that 
repulsion from the various peoples—Magyars, Turks, 
and Austrians—by whom they have been oppressed, 
rather than the attraction of kinship, i$ the force 
which has brought the Jugo-Slavs together. In any 
case, the obstacles in the way of the growth of a 
strong national feeling are many. Religious differ¬ 
ences are not wanting, and “cultural conditions 
show a wide range. To build up out of elements in 
many respects so diverse a common nationality with¬ 
out destroying what is best in each will be a long 
and laborious task. Economic conditions arc not 
likely to be of much assistance. It is true that they 
are fairly uniform throughout Jugo-Slavia, and It is 
improbable that the economic interests of different 
regions will conflict to any great extent. Ort the 
other hand, since each region is more or less self* 
supporting, they will naturally unite into an economic 
whole less easily than if there had been greater 
diversity. What the future holds for Jugo-Slavia it is 
as yet impossible to say; but the country is one of 
great potentialities, and a long period of political 
rest might render possible the development of an 
important State. 

This brings me to my conclusion. I have en¬ 
deavoured to consider the great changes which have 
been made in Europe, not in regard to the extent to 
which they do or do not comply with the canons of 
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boundary-making—for, after all, there are no fron¬ 
tiers in Europe which can in these days of modern 
warfare be considered as providing a sure defence— 
but in regard rather to the stability of the States con¬ 
cerned, A great experiment has been made in the 
new settlement of Europe, and an experiment which 
contains at least the germs of success. But in many 
ways it falls far short of perfection, and even if it 


were perfect it could not be permanent. Hie method* 
which ought to be adopted to render it mote equable 
and to adapt it to changing needs It Is not for us to 
discuss here. But &$ geographers engaged in the 
study of the ever-changing relations of man to his 
environment we can play an important part in the 
formation of that enlightened public opinion upon 
which alone a society or nations can be established* 


Economics and Statistics 

T HE meetings of Section F (Economics and Statis¬ 
tics) at the recent meeting of the British Asso¬ 
ciation at Cardiff were characterised by the greater 
part taken in the programme by the younger students 
of economics, and the result augurs well for the future 
of the science. What some of the readers of papers 
may have lacked in experience and authority they 
gained in freshness of outlook, in readiness to face 
the new facts of the post-war situation, and in refusal 
to be bound by the views of the older generation. 
It would have been interesting had some of the older 
representatives of the science been present to see the 
clash of the old ideas and the new; in their absence 
some of the less orthodox views went almost unchal¬ 
lenged. 

In the first meeting of the Section the application 
of the co-operative method to economic life was urged 
in two connections. Mr. L. Smith Gordon (arguing 
from his experience of Irish conditions, in which he 
has been associated with Sir Horace Plunkett) dwelt 
on the necessity of treating agriculture as an industry 
to be organised on a scientific basis if its psychological 
and economic demands were to be reconciled with 
modern conditions. Such a scientific basis could only 
be found in co-operation. In his view, the undoubted 
advantages of large-scale farming lay not in the actual 
work of production, but in the handling and sale of 
the goods produced; and this thesis he maintained in 
an examination of the economies open to agricul¬ 
ture. But such advantages do not necessitate the 
existence of large farmers; the same results can be 
obtained through the adoption by small men of the 
co-of>©rative methods already applied in Denmark, 
Belgium, and Germany, and this has the further 
advantage of building up a numerous race of inde¬ 
pendent, prosperous small farmers. 

Mr. J. Lassen, a Dane, with twenty years’ experi¬ 
ence of England, argued for the introduction into 
this country of the Danish system of credit corpora¬ 
tions ^ and supported his case by a detailed examina¬ 
tion of the Danish method. The unique point of the 
system is that, whereas most financing is usually 
carried out through corporations of lenders (banks, 
trust companies, etc.), the Danish system begins with 
a corporation of borrowers. The borrowers, mainlv 
belonging to one locality, and being known to each 
other, give joint security for loans* and the general 
public are asked to lend on this first-class mortgage 
security. That the system has worked well in Den¬ 
mark was obvious from its history, but the writer 
was unable entirely to satisfy the sceptics on two 
points : first, how, if the system were introduced here, 
the hard-headed Englishman could be induced to 
accept unlimited liability; and, secondly, how the 
public could be induced to subscribe to bonds which 
are liable to depreciation and do not yield afl 
abnormally high rate of interest. There seemed to 
bo some subtle difference In the psychology of the 
Dane and the Englishman which remained unex¬ 
plained. 

From co-operation the Section passed to the con- 
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sideration of coal. Mr. J. O. Cheetham analysed the 
present coal situation with special reference to its 
effects on the shipping interests of Cardiff* His main 
j subject was the tailing output, an examination of its 
j causes and results, and suggestions for increasing 
j production. In 1913 the coal produced in the United 
Kingdom amounted to 387,000,000 tons, in 1919 to 
229,000,000 tons—a fall of 58,000,000 tons. In the 
same period the numbers employed in the industry 
increased from 1,128,000 by 63,000 to 1,191,000; and 
the output per person employed in the industry fell 
from 262 tons to 193 tons per annum. Thus an in¬ 
crease of 6 per cent, in the numbers employed syn¬ 
chronised with a decrease of 20 per cent, in total 
output. The writer also estimated (though from an 
ex parte statement by employers) tnat labour costs 
had increased from 63 per cent, of selling price in 
1914 to 75 per cent, of selling price in 19*9. Thus 
the period of Government control of the coal industry 
was also the period of the decline in total production 
and in production per head, and of increase in relative 
labour costs of production. The special causes to 
which the decline in output was attributed were the 
introduction of the seven-hours* day and the failure 
of transport to convey the coal from the pit-head 
owing to the lack of trucks. In addition, the em¬ 
ployers accused the miners of restricted production, 
and the employees in turn accused the owners of a 
deliberate holding-up of the development of mines. 
Mr. Cheetham seemed to hold both charges well 
grounded, but to think that what was a sin against 
the community on the part of the miners was natural 
and justifiable on the part of the owners—a distinc¬ 
tion in which it was difficult to follow him. The 
president of the Section, Dr. Clapham, directed atten¬ 
tion to the necessity of discovering to what extent 
the decreased output was attributable to the employ¬ 
ment of a large amount of labour, not in getting 
coal, but in improving the state of the mines which 
had been inevitably neglected during the war period. 

Mr. R, F. Adgie, in a paper entitled “The Conduct 
of the Mining Industry/’ distinguished between the 
economic and the psychological aspects of the problem 
of nationalisation. His thesis was that while from 
the purely economic point of view the argument for 
nationalisation was inconclusive, from the psycho¬ 
logical viewpoint the balance of evidence pointed to 
the necessity of social ownership and control. On the 
economic side he pointed out that there had been an 
undefined amount of waste connected with the conduct 
of the industry under private ownership in the past* 
There was a good deal in distribution, since coal sold 
at the pit-head for 23s. 5<f. was sold to the London 
consumer at 445., the distribution charges thut 
amounting to 47 per cent. This leakage, however; 
could be stopped by large-scale or unified distribution)* 
In some other directions the economic defects of the 
industry Ur recent years (reduced output, fodHdent 
working, etc*) were exigencies of the war period, aaflft 
were rapidly disappearing; and in others useo*> 
ordinated effort and inadequate capital resources bad 
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been at fault. 1 But m the economic ground alone the 
analysis of ttye existing system had not revealed any 
advantages arising from social ownership and control 
which could not 6e achieved under capitalism. From 
*the psychological point of view the case was different. 
While granting that the best organising ability might 
not be forthcoming in a socialised mining industry, 
he contended that in coal-mining the absence of the 
best trained direction was of less importance than in 
other industries. On the other hand, the technical 
staffs were willing to work under a socialised indus¬ 
try, and the miners would co-operate in no other. 
Without the technical staffs and the manual workers 
the industry could not function at all, and therefore, 
on the balance, the introduction of socialised owner¬ 
ship and control was, from the psychological aspect, 
inevitable. 

The third sitting of the Section was devoted to 
financial problems. The address of Mr. A. H. Gibson 
covered a wide field, and was mainly historical in its 
treatment of its subject, “Credit: Inflation and 
Prices.” After a survey of the development of credit 
institutions, Mr. Gibson pointed out that banks having 
by common consent collectively become custodians of 
the available purchasing power, this imposed on them 
the duty of not expanding credit at a rate propor¬ 
tionately greater than the increasing supplies of com¬ 
modities, otherwise inflation would necessarily follow. 
In theory there was no limit to the expansion of 
bank credit, subject to the banks being able to obtain 
sufficient legal tender to meet current demands. He 
explained that “ways and means advances*’ by the 
Bank hi England had had the effect of increasing the 
cash reserves of the banks during the war, and there¬ 
fore banks were compelled to stop expansion of credit. 
He expressed the opinion that the banks would meet 
all the demands made on them for legitimate trade 
requirements. Traders would find that after a time 
the restriction of credit w ould enable them (by causing 
a fall in prices) to conduct their businesses on a lesser 
amount of floating capita! than at present. He 
reviewed the necessary steps to be taken for deflation, 
the chief of which, he" maintained, was the increase of 
production without a further increase in wages or 
profits. Other remedies were the reduction in the 
purchasing power of the community, the funding of 
the present floating debt by direct subscriptions from 
the public and not from the banks, and further re¬ 
trenchment in public expenditure. The purchasing 
power of the community was now 1,800,000,00 ol. 
greater than before the war, and 85 per cent, of this 
represented bank credit expansion. 

One of the worst evils of inflation was that it con¬ 
siderably reduced the export trade of the country 
because of higher costs of production. Under these 


conditions high prices would remain, for this country 
would have little to offer in exchange for imports of 
foodstuffs and raw materials from foreign countries. 
Thus the inflation, which appeared of little con¬ 
sequence to the Government during the war, had all 
the seeds of disruptive forces within it in the case of 
a country situated like the United Kingdom, dependent 
for its existence on foreign trade. It had been a 
suicidal policy, and the harvest was yet to be reaped. 
High prices, discontent, labour troubles, and the 
probable loss in the future of a considerable part of 
our former volume of export trade were some of the 
fruits of this monetary inflation policy. The Govern¬ 
ment and the banks would make every effort to make 
the deflation as gradual as possible, but the process 
was bound to be accompanied by severe labour troubles 
and social discontent. He held, however, that how¬ 
ever bitter the pill might be, it would be to the ulti¬ 
mate benefit of Labour to accept the inevitable reduc¬ 
tion of wages and exert the maximum combined effort 
with Capital to increase production. A considerable 
increase in production might even allow the present 
level of wages to remain. Labour consumed probably 
90 per cent, of the fruits of production, and had every¬ 
thing to gain by intensified output and everything to 
lose by wilfully diminished production. 

’ At the last sitting of the Section the chief contribu¬ 
tion was a paper bv Mrs. Wooton on “The Future 
of Earning.” Mrs. Wooton’s thesis was that there is 
nothing inherently sacred in the notion of earning; 
that in recent times the payment of subsidies which 
had no relation to the value of work done had taken 
an increasing part in the remuneration of the worker; 
and that the time had come to recognise the new 
ground of remuneration and to pay subsidies avowedly 
as such and not disguised os wages. As evidence, of 
the tendency she pointed to the increased acceptance 
of the idea of a minimum wage and the growing 
favour of time- as distinguished from piece-wages. 
When the minimum wage paid exceeded the value of 
the work done for which it was paid, then it was no 
longer earned, but it was really a subsidy to the 
worker, and it was incompatible with the continuance 
of payment of a wage. 

In the course of the last two or three years research 
has been carried on by sub-committees of the Section 
into problems of credit and currency and into the 
place taken by women in industry during the war. 
Already several printed reports have been issued by 
these committees. The Committee on Women in 
Industry will probably issue a final report, and the 
Committee on Credit and Currency has been continued 
for another year and will issue its report in the 
summer of 1921, 


The International Congress of Physiologists. 


A MONGST the results of the outbreak of war in 
1914 was the making of it impossible for 
physiologists to assemble together as was their wont 
every three years. But now that Europe is recovering 
from the conflict, physiologists from different coun¬ 
tries have been able to assemble, and they did so in 
Paris on July 15-20. 

The congress was under the presidency of Prof. 
Richet, of the chair of physiology at the Sorbonne, 
who was assisted by the vice-president, Prof. Gley, 
of the chair of general biology at the College de 
France, It was informally , opened on the evening 
of Wednesday, July *4, by a reunion amicale in the 
labewritnrjes of physiology at the Sorbonne. This 
conversazione gave opportunities for old friends to 
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forgather and to make arrangements for the congress, 
week. 

At ten o'clock on the following morning the con¬ 
gress was formally opened by a convocation in the 
great lecture-hall of chemistry at the Sorbonne. The 
amphitheatre had been transformed by means of 
crimson curtains and gilded chairs into a salle 
d'hotmeur for the occasion. Prof. Richet occupied 
the chair, and was supported by the Minister of Public 
Instruction, Prof, Gfcy, Prof. Fano. Prof. Fredericq 
of Li6ge, Profs. Sir E. Sharpey Schafer, Langley, 
Sherrington, Waller, and others. 

The presidential address was simple, dignified, and 
impressive. The president began by recalling the 
names of those physiologists who had passed $way 
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from their labours since the last congress at Groningen 
in 1913. No sooner had he finished this part of his 
discourse than the whole assembly rose to their feet 
and remained standing in silence for some short time. 
It was quite spontaneous, so French, so exactly the 
thing to do at the moment, yet without a trace of 
anything theatrical or insincere. 

The latter part of the address was an interesting 
survey of such advanoes in physiology since 1913 as 
have necessitated changes in our views regarding 
certain problems. In particular, reference was made 
to the value of the researches of the American physio¬ 
logists under Benedict into metabolic exchanges at 
rest—the so-called 44 basal metabolism.” Prof. Fano, 
the new occupant of Luciani’s chair at Rome, was 
the next speaker, the subject of his discourse being 
the two cerebral attributes of volition and inhibition. 
He made use of data obtained through injuries to the 
human brain in the late war. 

The afternoon was devoted to the reading of papers 
and to witnessing demonstrations, for which purposes 
the congress was divided up into five sections, which 
had to meet simultaneously. 

At half-past eight the members were invited to 
witness a display of scientific kinematography at the 
Institute of Oceanography in the Rue St. Jacques. 
At this stance the Prince of Monaco and his suite 
were present. The demonstrations were exceedingly 
interesting, those of the amoeboid movements of the 
leucocytes in frog’s and in human blood being par¬ 
ticularly instructive. The rate of reproduction of the 
films had been accelerated to sixty or eighty times 
the normal, so that, instead of seeing leucocytes ad¬ 
vance on 'bacilli in the leisurely fashion of their own 
positive ehemiotaxis, they appeared to bolt in and 
out amongst the rouleaux of red discs like so many 
rabbits amongst the bracken of a warren. Another 
set of illustrations was equally remarkable : men and 
animals had been photographed walking, running, 
and leaping, not only at the rate necessary for the 
normal reproduction of these movements, but also so 
rapidly that the transit of the pictures could be 
brought down to a very slow rate without, however, 
producing any flicker. 

The illusion in the artificially retarded series was 
very curious; one saw, for instance, a man with a 
pole in his hand approach a high gate, slowly place 
the pole on the ground, rise leisurely into the air, 
float slowly over the g[ate, and then, having left the 
pole upright behind him, sink slowly down on the 
other side. The pole meanwhile fell on one side with 
a dignity and grace that would not have shamed a 
Vere de Vere. As a physiological study of the various 
groups of muscles co-ordinated in actions of this kind, 
the demonstrations -were very valuable. Other series 
were : the cure of avian berkberi; the heart and lungs 
in action in the opened thorax of the cat; hydro- 
medusas in their tanks; a cat let fall back down¬ 
wards rotating itself so as to alight on the ground 
on all fours; and the flying of birds and butterflies 
in artificially retarded action. 

The secretion of pancreatic juice after the injection 
of secretin into a dog was clearly demonstrated, as 
also the artificial digestion of a cube of albumen by 
activated pancreatic juice in presence of the necessary 
controls. This last demonstration was very remark¬ 
able, for in a few moments we were shown the 
chemical disintegration of the protein into soluble 
substances, which in reality occupies more than nine 
hours. 

Saturday, July 17, until six o’clock, was given up 
to the scientific work of the congress. At nine in 
the evening Prof, and Mme. Richet received the 
members in their large and handsome house in the 
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Rue de 1’University. It was fortunately a fiijft, 'wariri , 
evening, so that we were able to stroll about the 
illuminated garden, where the conversations were not 
exclusively on scientific subjects. 

On the Sunday no scientific work was undertaken? t 
but an excursion was made to the park and ch&teau ; 
at Chantilly, a place best known to many Englishmen 
as the site of a racecourse. This proved a very 
enjoyable visit; the interior of the ch&teau is decorated 
in the stately and gorgeous style of the Renaissance, 
and the house contains some fine paintings, besides 
miniatures, valuable gems, and other treasures. 

Monday, July 19, saw the congress busily at work 
again until five o’clock, when there was a large 
reception at the H6tel de Viile. This was given by 
the Mayor of Phris and the City Council; it was a 
full-dress affair, as might be inferred from the cos¬ 
tumes of the ladies and from the uniforms and cocked 
hats of the attendants by whom we were ushered up 
marble staircases to painted halls. There were 
speeches of welcome and speeches of thanks in 
response, as well as generous entertainment. 

At nine o’clock the same evening a soiree was given 
by the Club de la Renaissance fran$aise in the Rue de 
Poitiers. This consisted of a concert of chamber 
music, in which piano, ’cello, and harp all took part. 
Not for long had some members of the congress, 
they said, enjoyed an evening so much, for they were 
enabled for an hour or two to escape from the 
auditory discords of the streets and to live in an 
atmosphere of*pleasing sounds. 

On Tuesday, July 20, the congress was at its work 
again until half-past two, when the stance de cldture 
took place. At nine o’clock the same evening the 
Rector of the University of Paris gave a formal recep¬ 
tion to the congress in the magnificent salons of the 
Sorbonne. This was a full-dress conversazione, the 
entertainment provided, besides some singing, being 
a recitation by a young actor of one of Alfred de 
Musset’s poems. 

During the week several dinner-parties and lunches 
were given, both the president ana Prof. Gley acting 
frequently as hosts. The number of ladies who as 
physiologists participated in the congress was larger 
than at any previous meeting, Great Britain being 
particularly well represented in this respect. 

Not many American or Canadian physiologists 
attended the congress. American physiology was, 
however, represented by Prof. Neil Stewart, of Cleve¬ 
land University, Ohio; Prof. Frederick S. Lee, of 
Columbia University, New York; Prof. Graham 
Lusk, of Cornell University, New York; and Dr. 
L. G. Henderson, of Harvard University. 

From Canada there were only Prof. J. J. R. 
Macleod, of Toronto University, and Prof. Fraser 
Harris, of Dalhousie University, Halifax, N.S. 

The subjects discussed at the congress are too 
numerous to be dealt with in the detail they deserve. 
The physiology of adrenalin was the subject of pro¬ 
longed debate. In particular, doubt was cast upon the 
trustworthiness of some of the methods for the detec¬ 
tion of that hormone in the blood and upon the 
alleged rapidity with which adrenalin is increased in 
a very large number of different conditions? some 
accompanied and some not by emotional factors* 

The topics of diabetes, the psychogalvanic pheno¬ 
menon of Waller, human calorimetry, the transport 
of carbon dioxide in the blood, and the condition of 
the respiratory centre in shock were all discussed 0* 
as great length as the overloaded state of the pro? 
gramme permitted. 

The congress was too short to deal adequately with 
all the difficult problems presented for solution. $ome 
of us were Just beginning to know, one another and 
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discuss subjects of mutual interest when it was 
time to 'part* It was all too short for any lover of 
Paris, for no lover of brightness an<l beauty leaves 
Paris without regret. Some departed for the shell- 
scarred battlefields of the greatest war in history; 
Others, ere they returned to the routine of their lives, 
gave one more glance at the gardens of the Tuileries 
lying in the golden sunshine ol the perfect July after¬ 
noon as it brought out all the vivid colours of the 
flowers grouped with such unerring taste. 

Memories of the past had been crowding in all that 
week; did not the word “Sorbonnc" at one time 
import everything that strove against scientific en¬ 
lightenment, and connote everything that stood for 
the obscurantism of the Middle Ages? 

The historically minded could not but recall that 
it was in the gardens of the Tuileries one day in 
1819 that Laennec devised the first stethoscope. He 
had been watching some children place their ears 
on logs of wood to hear sounds conveyed through 
them, and, Seizing on the principle underlying the 
children’s play, he soon invented the stethoscope, one 
of the earliest instruments of modern medicine. 


erection in the college buildings of simple memorial 
tablets bearing the names of the old students—some 
three hundred in all—who fell in the war. Closely 
connected with this purpose, and arising out of the 
desire of ex-Servioe men and relatives of the fallen to 
do something of permanent practical value for the 
students of the college, is the scheme for the acquisi¬ 
tion of a sports field. This particular provision for 
physical development has hitherto been lacking at the 
Imperial College, and the enterprise now on foot aims 
at supplying what is generally admitted to be an 
essential part of the equipment of an educational 
institution. In response to an appeal issued in May 
last for i2,oool. to enable the scheme to be carried out 
in its entirety, a sum of more than 6000Z. has already 
been subscribed or promised. This has been con¬ 
sidered sufficiently encouraging to warrant the acquisi¬ 
tion of a suitable ground over which an option had 
been secured, and the committee is now appealing to 
all old students and other friends of the Imperial 
College who have not so far subscribed to take their 
share in providing the balance of the purchase price 
and the cost of equipment. 


As we strolled across the gardens we gave a parting 
glance at the sun-bathed roofs of the Louvre, the most 
magnificent palace in Europe, a building the history 
of which is an epitome of the wonderful story of 
France herself—of her glories, her triumphs, her 
crimes, and her sorrows. D. Fraser Harris. 


University and Educational Intelligence. 

The Patent Office Library is open to the public 
daily except on Sundays, Good Friday, Christmas 
Day, Whitsun Eve, and Bank Holidays. On and 
after October 1 the hours of opening will be from 
10 a.m. to 9 p.m., except on Christmas Eve and 
Easter Eve, when the library is closed at 4 p.m. 

Dr. R. M. Cavkn has been appointed to the chair 
of inorganic and analytical chemistry in the Royal 
Technical College, Glasgow. This vacancy was caused 
by the transfer of Dr. F. J. Wilson to the chair of 
organic chemistry in succession to Dr, I. M. Heilbron, 
who was recently appointed professor of organic 
chemistry in the University of Liverpool. Dr. Caven 
was for many years lecturer in chemistry at Univer¬ 
sity College/ Nottingham, a position he resigned to 
become Principal of the Darlington Technical College. 

The new session of the Battersea Polytechnic opens 
on Tuesday, September 21. A general introductory 
course has been arranged for students desiring either 
to qualify for the scholarship or entrance examina¬ 
tions of any of the diploma courses, or to take the 
Matriculation Examination of London University 
before taking up a science or engineering degree 
course. Day and evening courses are provided for 
those desirous of taking the Intermediate and Final 
Examinations of London University in science (pure 
and applied) and in music. Day courses are also 
available in engineering and other technical subjects, 
including teachers’ courses in sanitary and domestic 
science. Evening courses are wider' in scope; en¬ 
gineering, physics, photography, languages, music 
and domestic science are among the subjects with 
which the lectures will deal. Full particulars of all 
the. courses will be found in the Polytechnic Calendar, 
which can be obtained from the secretary. 

A COMBINED effort is at present being made by 
students and friends of the City and Guilds Engineer¬ 
ing College, the Roval School of Mines, and the Royal 
Cdlktee of Science in supobrt of the Imperial College 
scheme. The first object in view is the 
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Societies and Academies. 

Paris. 

Academy of Sciences, August 17.—M. Henri Deslandres 
in the chair.—G. Humbert : The expression of a non- 
Euclidean area of the fundamental domain related to 
an indefinite Hermitc form.—T. Carleman: Singular 
integral equations with a real and symmetrical 
nucleus.—M. Galbrnn : The deformation of a helical 
spring the extremities of which are constrained.— 
L. Barblllion and M. Dugit: A new class of measur¬ 
ing apparatus for the direct evaluation of magnitudes 
which are functions of two variables. Forms of 
apparatus now in use, based on the determination of 
the position of intersection of two rectilinear needles 
with reference to a curve, are liable to errors of 
parallax which arc difficult to reduce. The type now 
described is based on the use of a rectilinear needle 
and a curved needle rotating on a common axis. Two 
examples of application of the method are suggested : 
speed indicators for aeroplanes and control of car¬ 
burettor in internal-combustion motors.—C. Nord* 
mann : The absorbing powers of the atmospheres of 
stars. A method of comparing them and of deter¬ 
mining the minimum numerical values.—H. Gault 
and R. Weick : A case of isomerism in the series of 
the aromatic o-ketev-acids. In addition to the two iso¬ 
mers of phenylpyruvic acid described by the authors in 
a recent paper, a third isomer has now been isolated, 
and the conditions under which these isomers can be 
transformed into the other forms have been worked out. 
A study of the reactions of these three compounds leads 
to the conclusion that two are stereo-isomers possess¬ 
ing the enolic form, and the third is the ketone.— 
R. Forte : The synthesis of a second diamide, ox amide, 
by the oxidation of sugar and ammonia. Oxnmide 
has been isolated as one of the products of oxidation 
of cane-sugar in presence of ammonia by calcium 
permanganate.—MM. Tiffeneau and Ofikhofl • The 
hvdrobenzoin transformation. The influence of the 
nature of the reagent. With the exception of the 
case of triphenvlgjycol, which reacts in the same 
manner with different dehydrating agents, according 
as strong or dilute sulphuric acid is emploved, the 
dehydration of the alkvlhvdrobenzoins may take place 
in various ways.—H* A. Brouwer : The nature of the 
diamond-bearing conglomerate of Diamantina, Brazil.— 
P. W. Stnart*Mentoath: The tectonic of the Western 
Pyrenees,—J. Knottier ; A treatment preventive of 
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okltum. A handful of sulphur is distributed round 
the roots of the vine at a depth of 10 to ao cm.— 
p. Wlntrebert; The time of appearance and mode of 
extension of the sensibility at the surface of the 
tegument in fishes and amphibians, — C. Levadltl : An 
attempt at the culture of the organism of syphilis in 
symbiosis with the cellular elements, The culture in 
vitro, in contrast with the virus of poliomyelitis and 
rabies, not only did not grow, but rapidly lost its 
vitality and virulence.—F. Grenet; The appearance 
of alcoholic yeast in vineyards. It was noted by 
Pasteur in 1878 that although mould-spores could be 
found on the stems of the vines and in the soil at all 
periods of the year, alcoholic yeast appeared only at 
the time the grape ripened. The cause of this has 
now been traced to the fly, Drosophila rnelanogasUr, 
which Carries the yeast-spores, and appears in the 
vineyards only when the grapes are ripe. The origin 
of the fly has not been traced, nor is it known 
whence it obtains the yeast-spores.—E. Joltrain : The 
value of Bordst’s fixation reaction in the diagnosis 
of plague. This reaction has rendered great service 
in cases of doubt in convalescents, and when search 
for the bacillus has given negative results.—C. 
Gessard : Sub-races of the pyoeyanoid bacilli, — L. 
Scheffler, A. Sartory, and P. PelUwter: The use of 
silicate of soda in intravenous injections : physio¬ 
logical and therapeutical effects. Sodium silicate 
solutions may be utilised for intravenous injection in 
doses worked out empirically. The treatment is 
beneficial in cases of arterio-sclerosis, in cardio-renal 
troubles, and in chronic rheumatism. The treatment 
of tuberculosis by this method is under con¬ 
sideration. 

Rome. 

Reels Accademia del Lineal, May 2 .— A. Rditi, vice- 
president, in the chair. — S. Pinctaerle : Complete itera¬ 
tion of x 2 ~- 2. The problem has not been resolved 
for a non-linear function except in very limited cases, 
of , which this is an example.—O. Tedone ; Some 
other formula? of inversion connected with Riemann’s 
method of Integration. These formulae have applica¬ 
tions to certain mechanical problems, such as finite 
wave-motion in an elastic fluid, — F. MiUoievkh : 
Blodite and other minerals of the saline deposits 
of Monte Sambuco, in the territory of Calascibetta, 
Sicily. The salt deposits on the southern face of 
the mountain, which is in the province of Caltani- 
setta, are worked by three tunnels, of which the 
upper cuts through a deposit of hard salt containing 
local aggregates of the present mineral, which is 
synonymous with astrakanite, and occurs in two 
forms, one of. which is coloured by iron oxide. Th* 
crystallographic data are given, and the analysis 
indicates the composition Na^CVMgSO^H.O,— 
L. Bom plan! : Point transformations between varieties 
which satisfy Levi-Civita’s parallelism.— ^R. Paine ri : 
Tripoli Corallinaceas, iii. The species dealt with are 
Corallina officinalis, L., C. mcdtterranea>, Arcschoug, 
and Pcyssonelia rubra , Grev.—Anna Fo 4 : Excretory 
system of the silkworm. The peri- and cndo-cardiac 
and peritracheal glands form a system for the excre¬ 
tion of certain substances probably having an acid 
reaction. A figure is given of a silkworm injected 
with carmine and Chinese ink.—A. Pali : Con¬ 
valescence of chronic malaria by X-rays.—Comment¬ 
ing on the foregoing paper* Prof. B. Grass! concludes 
that in the sequelae of malaria these rays, when 
opportunely used, have an almost marvellous curative 
effect, when other remedies, such as quinine, arsenic, 
iron, diet, and change of air, are much more tardy 
and uncertain in their action. On the other hand, 
these remedies can. be usefully emoloyed, especially 
in rebellious cases, in conjunction with ray treatment, 
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but the latter has been shown to be suitable for 
adoption in every malarial district.—G. A a n h i l 
Spermatic secretion, x. The Elimination of the sperm 
in the cavy and rat.—Profs. Kdtl and Castshmeve 
referred to the deaths of Theodore Reye, ZeuthCn, ! 
and Hurwitz; and Prof. Levi-Civita presented reports 
by C. Guldl on the strength of dykes, and by M, 
PsaStti on the aerodynamic laboratory adjoining the 
Polytechnic of Turin" 

May 16.—F. D’Ovidio, president, in the chair.— ' 
A. Angeli; Reactions of some ortho- and para- 
substitute derivatives of benzol.—Anna FeA; Excre¬ 
tory system of the silkworm, ii. The rectal portions 
of the Malpighian tubes (with three illustrations).— 
G. Cotronel; Identity of metamorphoses of Amphibia 
anura and urodela. 
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men. These qualities must be our best defence 
in the unforeseeable dangers that may yet threaten 
us as a nation, and we can think of no better way 
of cultivating* them than by endeavouring to arouse 
a general interest in everything connected with the 
sea. Here, then, we have a way, by giving the 
people the opportunity of following with interest 
the progress of a great national voyage of deep- 

| sea exploration, 

j Thus, both from the point of view of national 
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The Re-challenge to the Ocean. 

E are glad to notice the general approval 
with which Prof. Herdman’s suggestion of 
a renewed Challenger deep-sea expedition has been 
received, and we hope that men of science will not 
fail to take immediate advantage of the present 
very favourable opportunity for urging upon the 
Government the renewal of the great enterprise of 
1872. Never, unhappily, had the population of 
these islands to think so much and so anxiously 
of maritime affairs as during the four years that 
began in August, 1914. We believe that this 
concern did not die away when peace Was 
arranged, and we may be sure that very many 
people are now interested, not only in the further 
development of our mercantile marine and deep-sea 
fisheries, but also in the exploration of the ocean 
as a matter of pure scientific research. 

ft was, therefore, very fortunate that this was the 
subject of the Presidential Address at Cardiff, and 
that the latter succeeded in arousing public interest 
in a remarkable manner. Politically, also, the 
tbfte is opportune. Never has the naval supremacy 
ofthis country been so unquestioned as it i$ at the 
present time, and for this we have to thank the 
high level of character and resource that has been 
exhibited by all grades of seagoing men, pot only 
fttofessionh! sailors but also fishermen and yachts-* 
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security and that of the development of our marine 
resources, much is to be said in favour of a re¬ 
newed Challenger expedition, but here our pre¬ 
dominant interest ought to be that of pure scientific 
investigation. It is fifty years since the original 
proposal for a national oceanographical voyage of 
exploration was made, and at that time the diffi¬ 
culties of fitting out a ship for that purpose were 
much greater than they are now : thus, the officers 
of the Challenger hesitated for a long time as to 
whether they ought to use the recently adopted 
steel wire for sounding and dredging in preference 
to hempen rope, and finally they decided upon the 
latter. In almost every respect the details of 
oceanographic methods have been improved almost 
out of recognition. It took several hours then to 
make a deep sounding, and a whole day to work a 
dredge for an hour or so in very deep water, and 
then the results were often uncertain. Now these 
operations can be carried out expeditiously, and 
with every prospect of complete success, so greatly 
have the cable ships improved sounding apparatus 
and the steam trawlers fishing gear. Plankton 
methods have been so intensively studied during 
the last twenty years that it should now be possible 
to arrange a programme that may solve many 
theoretical questions with the indispensable 
economy of labour. Physical and chemical methods 
for the determination of temperature, density, and 
other sea-water variables have been developed to 
a remarkable degree by the international organisa¬ 
tion for fishery investigations. 

There may possibly be suggestions for new 
methods of research in the study of the artifices 
adopted in anti-submarine warfare. We may be 
certain that with the perfected apparatus now at 
tl?e disposal of an ocean-going marine-biological 
and hydrographic expedition results may be ob-* 
tained much more quickly and accurately than in 
1872. It is true that various deep-sea expeditions 
have been made since the time of the Challenger, 
and that the htew methods have been employed, 
Still, those expeditions were mostly rather small 
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ones, and what is wanted now is a voyage of, at 
the very least, the duration and scope of that of 
the Challenger . It is also true that all the recent 
expeditions have been foreign, and that Great 
Britain has, ever since 1872, lagged behind in this 
respect. It is owing to our present condition of 
naval superiority and commercial progress that 
we should do our share in oceanographical 
research. 

In many ways the outlook is now markedly 
different from what it was in 1872, and so much 
more evident is the need for renewed investigation. 
The detailed study of the results obtained by the 
Challenger herself, and the discussion which these 
have now received, point to the need for renewed 
investigation, both on more intensive and more 
extensive scales. It cannot be said that the recent 
expeditions afford data for the settlement of most 
questions. One must never forget what a very 
insignificant fraction of the whole area of the 
ocean bottom has been touched by all the deep-sea 
expeditions. There is an enormous tract, said 
Mr. Tate Regan at the British Association discus¬ 
sion, lying round the Falkland Islands and up as 
far as Montevideo, which is almost unknown. All 
this lies within the 100-fathom contour line, and it 
may be the region of lucrative fisheries. Yet over 
It all there are only some eight trawling records— 
two by B the Challenger and six by the Albatross, 
In these days, when trawler-owners arc seeking 
new grounds, when the British fishery industry 
looks like being world-wide in its scope, and when 
steam fishing-vessels can cross the ocean and can 
fish Commercially at depths of 100 to 200 fathoms, 
such a suggestion cannot be ignored. 

All such investigations carried out with the 
object of discovering fishing-grounds, charting un¬ 
known sea-bottoms, or investigating tides and cur¬ 
rents from the point of view of the navigator are, 
of course, utilitarian. But they employ scientific : 
methods and they obtain a ^neat surplus of data 
to be worked out from a purely scientific pbint of 
view. We have not the space here to advert to 
the enormous importance and theoretical interest 
of a study of the ocean from the point of view of 
meteorology. Nor can we insist, as we ought to 
do, on the reflex value of an arousal of popular 
interest in marine science. Immersed, as we are 
at present, in the problems of commerce and indus¬ 
trial production, one is apt to forget how curious 
are all people connected with the sea in the results 
of marine research. That popular curiosity and 
interest is something that scientific organisation 
ought legitimately to attempt to satisfy. 
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Philosophical Aspects of Nature. 

(1) The Concept of Nature: Tamer Lectures 
delivered in Trinity College, November, 1919. 
By Prof. A. N. Whitehead* Pp* ix -f 202. (Cam¬ 
bridge : At the University Press, 1920.} Price 
145. net. 

(2) Lectures on Modern Idealism . By Josiah 
Royce. Pp. xii + 266. (New Haven : Yale Uni-r 
versity Press; London: Humphrey Milford; 
Oxford University Press, 1919.) Price 
1 25. 6d. net. 

T may seem that in bringing together two such 
widely divergent views and methods as those 
represented by the present professor of pure 
mathematics in the Imperial College of Science 
and Technology, and by the late genial and kindly 
Harvard professor and leader of modern idealism, 
the problem with which each of these courses of 
j lectures deals is in danger of being prejudged* 
Prof. Whitehead’s method is severely practical, 
that of Royce speculative and theoretical. It is, 
however, in contrasts that the profounder meaning 
of antithetical theories is revealed. These two 
courses of lectures—very similar in form and in 
aim—separated in time by an interval of thirteen < 
years, both deal with the same subject, the concept 
of Nature, and both are conscious, despite a fun : 
damental divergence, of an identical problem. 

(1) The Tamer Lectures of Prof. Whitehead con¬ 
sist of a core of constructive work. Certain kinds 
of entities are posited for knowledge in sense- 
awareness. The classification of these, and the 
investigation of the sorts of relations they can have 
to one another, form the constructive work under¬ 
taken. The most fundamental of these entities are 
events, and the first kind of relation examined is 
time. The factors in Nature represented by the 
conception of space are next brought under review, 
and the method by which they are analysed is 
named “extensive abstraction/* Space and motion 
are then considered, and lead to the formulation of 
a theory of congruence—that is, of measurement let 
space and time. This plunges us into the relativity 
controversy, and enables the author to define his 
position in regard to the theory of Einstein. 
Finally, we have a theory of “objects,” which arc, 
described as “the elements in Nature which do not 
pass. M Objects are “recognised,” events happen; 
an event occurs once and is unique, but objecty 
have the character that they can “ be again. 11 llfra 
core of constructive work has a prologue and ah 
epilogue in the two introductory and the two 
eluding chapters* It is in these that the prpblqgih 
underlying the concept of Nature is acknowledged^ 
the principle which must rule scientific inquiry 
cussed, and the issue between the divergent. 
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nWth6<ta, the a priori and the experimental, 
decided* 

Prof. Whitehead sees very clearly and expresses 
very boldly the philosophical problem of Nature. It 
is admirably expounded in his chapter on “Theories 
of the Bifurcation of Nature.” By bifurcation he 
means that Nature is presented first in sense- 
awareness and then in a conceptual activity of 
thought. Though the two consequent forms, 
sense^images and concepts, are inseparable, they 
are so absolutely distinct that when we reflect on 
them they present themselves as two totally 
different kinds, or orders, of facts, bet wee a which 
the relation, so far from being obvious and trans¬ 
parent, is literally incomprehensible. For not only 
is bur sense-awareness fragmentary, requiring an 
activity of conception to complete it—as when, for 
example, we conceive another side of the moon— 
but also the fragmentary appearances themselves 
are referred to another kind of reality, conceived 
as existing in itself and called Nature. Physical 
science treats of electrons, eether waves, and such 
like, as existent entities, sense-awareness being a 
special form of the relation of these to the mind. 
This old philosophical problem has recently forced 
itself on the attention of physicists by reason of the 
startling nature of Einstein's special and general 
relativity principle. In fact, Einstein may truly be 
said, adapting the famous phrase of Kant, to have 
roused physicists from their dogmatic slumber* 
Prof. Whitehead treads the new ground confi¬ 
dently, but yet with caution. He will not have the 
“curvature of space,” and he insists that the con¬ 
cept of Nature shall concern the reality of the 
observation, unconfused with any question con¬ 
cerning its relation to the observer and his system. 
To deny the possibility of this detachment is in his 
view not simple scientific scepticism, but destruc¬ 
tion of the basis on which any physical science can 
be constructed. 

(a) The lectures of the late Prof. Royce, originally 
entitled “Aspects of Post-Kantian Idealism,*’ were 
first delivered in 1906, and therefore antecede the 
apparition of the Principle of Relativity. This is 
not very important, because that principle pro¬ 
pounded nothing in the least strange and un¬ 
familiar to philosophers. It is, indeed, essentially 
one and identical with the principle of idealism. It 
is Its confirmation by experiments which has 
brought it home with such force to the scientific 
worker. Although, therefore, the lectures are 
largely historical, and deal with a philosophical 
movement and speculation a century old, they are 
vitally relevant to our present problem. The 
problem of pqat-K&nttan idealism was essentially 
the problem of Nature, in particular the fact that 
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■ mind itself in its intellectual activity, under the 
stimulus and out of the material provided for it by 
l sense-awareness, yet this concept stands before the 
mind as necessarily independent and alien in its 
existence, and as the ground of the existence of 
the mifid itself. 

It is curious how, in the historical retrospect of 
the important philosophical movement which fol¬ 
lowed Kant* Hegel overshadows all his contem¬ 
poraries. One of the most interesting portions bf 
this book is the account of the wonderfully 
brilliant work'of Schelling, especially in his early 
period. No physicist has grappled the problem of 
Nature with greater zeal or with keener insight 
than this philosopher. 

ft is not our purpose to pass judgment, but We 
commend these two books—both remarkable for 
their lucidity and intellectual honesty—to all who 
wish to have a comprehensive grasp of the physical 
and metaphysical problem of the concept of 
Nature. 

H. Wildon Carr. 

Vehicles of Hereditary Qualities. 

The Physical Basis of Heredity. By Prof. T. H. 

Morgan. (Monographs on Experimental Bio¬ 
logy.) Pp. 305. (Philadelphia and London: 

J. B. Lippincott Co., 1919.) Price 101. 6 d. net. 
O far as the study of heredity means formulat¬ 
ing and explaining the resemblances and 
differences between successive generations great 
progress has certainly been made, and Prof. 
Morgan thinks it is mock modesty to refrain from 
saying that many problems have been solved. 
The present book is a masterly account of recent 
work on the physical basis of inheritance, which 
means, for practical purposes, the chromosomes 
of the germ-cells. The general evidence in sup¬ 
port of the chromosomal theory is once more dis¬ 
cussed; its fundamental propositions are clearly 
stated and abundantly illustrated; and numerous 
recent subtleties, at varying levels of probability, 
are explained. The book is indispensable to seri¬ 
ous students of biology. 

The first general principle is Mendel's law of 
segregation. The fertilised ovum contains paired 
factors or genes, causally linked with certain 
characters; these come into relation to each other, 
but separate off cleanly in the germ-cells of the 
offspring, one member of each pair going to one 
daughter-cell, the other member to the other cell. 
It is during maturation that the conjugation of 
homologous (paternal and maternal) chromosomes 
aecurs and is followed by their subsequent segre¬ 
gation. In all probability, apart from hybrid# 
altogether, the germ-plasm of each immature 
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germ-cell is made up of pairs of elements or genes 
which segregate during maturation. In recent 
years an entirely unexpected and important dis¬ 
covery has been made in regard to segregating 
pairs of genes (allelomorphs). In an ever-increas¬ 
ing number of cases it has been found that there 
may be more than two distinct characters that act 
as allelomorphs to each other, For example, in 
mice, yellow, sable, black, white-bellied grey, and 
grey-bellied grey are allelomorphs— i.e. any two 
may be present (as a pair) in an individual, but 
never more than two. It may be noted, too, that 
at an early stage in his argument the author 
rejects the criticism that Mendelian characters are 
necessarily superficial characters. He also points 
out what critics of Mendelism sometimes fail to 
understand, that species differ from one another, 
not by a single Mendelian difference, but by 
many, 

Mendcl*s second law describes the free and 
independent assortment of the genes. If an im¬ 
mature germ-cell contains the factors or genes— 
‘'tall,” “short,” “colour,” “white”—then at 
maturation the genes *“ tall ” and “ colour " (sit 
venia verbis ) will go to one daughter-cell, “ short ” 
and “white” to the other, or “short” and 
“colour” to one, and “tall ” and “white ” to the 
Other, Now the cytological evidence is that each 
pair of chromosomes, just before the reduction 
division, consists of a maternal and a paternal 
member, and there is a free or random assort¬ 
ment of some maternal chromosomes to one pole 
and some to the other, and similarly for the 
paternal chromosomes. 

But further investigation is disclosing an in¬ 
creasing number of cases in which free assortment 
does not*occur. Many Characters have been found 
to keep together in Mocks in successive genera¬ 
tions instead of assorting freely. This is what is 
called Linkage, one of the post-Mendelian elabora¬ 
tions. 

Correlated with the idea of linkage is that of 
Crossing Over, which means an interchange of 
blocks of genes between homologous pairs of 
chromosomes. It may be frequent or rare; it may 
occur in the germ-cells of one sex, but not in 
those of the other; the size of the blocks may 
vary at different temperatures and for internal 
reasons; and a break in one region of the chromo¬ 
some may interfere with a break in another 
region. It is altogether very curious and intri¬ 
cate. The genes of a pair do not jump out of one 
chromosome into the other, so to speak, but are 
changed by the thread breaking as a piece in front 
of them or else behind them, but not in both places 
at once. It is possible that there is a limiting 
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vPlue for crossing over, and if this can be eatfeb* 
lished it may lead to the discovery of the lower 
limit of the size of the gene. It seems that the 
crossing over may be effected at the time of the 
conjugation. 

The data in regard to linkage and crossing over 
lead to the conclusion that the genes are arranged 
in linear order, standing at definite levels in the 
chromosomes and definitely spaced. Another in¬ 
teresting suggestion is that the correspondence 
seen in Drosophila melanogaster between the 
number of linkage groups and the number of 
chromosomes may hold good generally. Yet 
another suggestion is to be found in the curious 
fact, too frequently illustrated to be a coincidence, 
that one species may have twice as many chromo¬ 
somes as a closely related one. 

In regard to the view that the difference 
between the sexes is connected with the distribu¬ 
tion of particular chromosomes, Prof.’ Morgan dis¬ 
cusses two opposing interpretations. In certain 
species a female organism develops from a fer¬ 
tilised ovum with two X-chromosomes, while a 
male organism develops from a fertilised ovum 
with only one X-chromosome, with or without a 
Y-chromosome in addition. The question is 
whether the presence of the two X-chromosomes 
causes a female to develop, or whether XX is 
merely an index of sex. According to the author 
the evidence is now conclusive that sex follows the 
chromosomes, not the other way round. He 
shows ingeniously how the chromosome theory 
of sex may be applied to the interpretation 
of inter-sexes, gynandromorphs, and allied 
phenomena. 

The conception of a gene or factor seems to 
become increasingly complex. A gene is to be 
thought of as a certain amount of material in the 
chromosome that may separate from the chromo- 
, some in which it lies, and be replaced by a corre¬ 
sponding part (and none other) of the homologous 
chromosome. But it is now becoming clear that 
a gene is causally associated with manifold effects; 
that different genes may produce characters that 
: are indistinguishable, such as whiteness in 
poultry; that each character is the product of 
many genes, and so on. Moreover* the varia¬ 
bility of a character is not necessarily due to varia¬ 
bility in the gene; much may be due to variability 
in the environmental conditions of development. 
Critics of Mendelism must read this book, hot 
necessarily to criticise less, but to criticise more 
wisely. 

There are so many illuminating discussions m 
Prof. Morgan’s book that we find it difficult to 
stop. Regarding mutations it is pointed put that 
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they are of infrequent occurrence, that the change 
is definite from the beginning, that sortie at least 
are recurrent, and that the difference between the 
old< character and the new is small in some 
cases and greater in others. But their origin 
remains obscure. As to their Supposed “chance " 
character, it is pointed out, very usefully we think, 
that the degree of development of any character 
increases the probability of further stages in the 
same direction. Species are to be thought of as 
groups of genes, and related species have a good 
many genes in common. . Thus similar mutations 
are likely to occur in different but related species. 
Of this, indeed, studies on Drosophila have fur¬ 
nished experimental evidence. 

We do not know how many books on heredity 
Prof. T. H. Morgan has written. Their succes¬ 
sion marks the rapid advance of a department of 
science to which his personal investigations have 
made very important contributions. 


New County Histories. 

The Victoria History of the Counties of England; 
Hampshire and the Isle of Wight. Part i., 
pp. 464-2 maps. Part xv., pp. 409-4704* 
i plate; Buckingham. Parts Iv. and vi., pp. 177 
7-205 + map and plate. Part xxiii., pp, 312- 
3724*5 plates: Hertford . Parts ii. and iii., pp. 
43-2214-map: Berkshire . Part ii., pp. 27- 
684-map. Part iv., pp. 173-1964 map and 12 
plates: Surrey . Parts i.-iv., pp. 2544-4 maps 
and 2 plates. (London: Constable and Co., 
Ltd., 1920.) Prices various. 

HE Victoria History," finely conceived and 
excellent in performance, at the outset in 
1900 largely disdained plebeian methods of adver¬ 
tisement. Wealthy country gentlemen were often 
left in ignorance of its existence, and slender 
purses were mocked by the high cost to be pledged 
for the history of any single county. A more con¬ 
siderate policy has now been adopted. Essays by 
eminent specialists can be purchased separately. 
Comparison with earlier county histories shows a 
surprising advance in recognising the importance 
of natural knowledge. 

Since Nature makes merry with man's artificial 
boundaries, a work taking all our English counties 
in detail cannot avoid some overlapping and repe¬ 
tition in dealing, for example, with botany and 
butterflies, With mice and their alliterative con¬ 
trast, men. The difficulty is enhanced in zoology 
by the hordes of insects. Records stating when, 
whe?e, and by whom each species was captured in 
a particular county become rather appalling. It is 
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a relief to read in the “ History of Surrey” that out 
of 3000 British flies (Diptera) only a miserable tale 
of 360 can be credited to the county. Vet this luck 
is “solely due to the paucity of collectors of this 
order of insects” (p. *51). Though Diptera be 
few, “the Phytophagous hymenoptera, i.e. saw- 
flies, wood-wasps, and gall-flies, are abundant 
throughout Surrey.” Avoid, however, speaking 
disrespectfully of saw-fiies. “Saw-flies can easily 
be bred and reared in captivity, and it is only by 
doing this in large numbers that we can hope to 
arrive at the laws which control that most 
mysterious phenomenon, parthenogenesis.” Mr* 
Chawner further declares that a common species* 
Poecdosoma puteolum , produces females only, 
arguing from the experience that several thousands 
have been bred for six years in succession, and 
all turned out to be of that sex (p. 91). Still t it is 
hard to prove a negative, even for broods to which 
Sir Ray I-ankester’s term “ impaternate or father¬ 
less ” would seem appropriate. 

The botanists agree that “the best division of a 
country for botanical purposes is into river- 
basins” (“Hertfordshire," Hopkinson, p, 48); to 
explain the distribution of the flora of Berkshire, 
“various botanical districts essentially basdd on 
the river drainage ” are used by Mr. Druce 
(pp. 29, 51); so also for Surrey Mr. Beeby accepts 
the division into districts founded on the river- 
basins “as the most desirable in all respects,” with 
exceptions. The grand exception is, as he exr: 
plains, that “the geological strata run in such 
remarkably parallel bands from east to west* while 
the streams run transversely to them, so that each 
of the principal rivers has its share of each of the 
formations,” For Surrey Mr. Lamplugh say*, 
“the geological structure of the county is so" 
simple, and its existing features depend so closely 
upon this structure, that it forms an ideal tract for 
the study of the elementary principles of the 
science. ” The same might be said of the geology 
of Hampshire as displayed in the late Mr. Clement 
Reid's luminous treatise. The map of Surrey 
shows how you may “walk east and west upon the 
same formation along the line of 1 strike * from 
one end of the county to the other; while if we go 
southward we soon cross to underlying, and if 
northward, to overlying beds.” 

Space permits only bare notice of an important 
historical disquisition on “Forestry and the New 
Forest,” by Nisbet and Lascelies; and of the pro¬ 
fusely Illustrated essays on Early and Anglo-Saxon 
Man in Berks and Bucks by Shrubsole, - Clinch, 
and Reginald Smith; while no attempt can be 
made to discuss the interesting local history of the 
j “Aylesbury Hundred" of the latter county. In 
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the botany of Surrey the late George Massee leaves 
a curious note of chronology by saying (p. 65): 
M The edible boletus (Boletus edulis) has a cap 
corresponding in size and colour to a penny bun.” 
When will the penny bun once more rival the cap 
of a boletus ? 


Practical Organic Chemistry. 

The Preparation of Organic Compounds. By 
E. de Barry Barnett. Second edition. Pp. 
XV + 273. (London: J. and A. Churchill, 
1920.) Price 105, 6 d. net. 

HE work which the universities were invited 
to undertake in preparing synthetic drugs and 
“poison gases” in more than usual laboratory 
quantities forced them to replace their costly glass 
and porcelain apparatus, wherever possible, by 
larger and stronger vessels of tinned iron and by 
earthenware basins of cheap material. This ex¬ 
perience has been wisely turned to account in the 
new edition of Mr. Barnett's book, in which a 
description of such apparatus is given. Although 
it is desirable for the beginner to use transparent 
vessels, in which reactions can be easily watched 
and controlled, and to manipulate quantities which 
do not demand too great an expenditure of time, 
the knowledge of how to apply larger scale 
methods he may later be called upon to adopt will 
prove invaluable. Moreover, the habit of discard¬ 
ing, as occasion demands, the usual laboratory 
vessels in favour of less elegant but more service¬ 
able utensils is a good mental and moral exercise. 
With the exception of the above-mentioned de¬ 
scription and the addition of a few new prepara¬ 
tions, no fundamental change has been made in 
the size and scope of the new edition. It takes 
the form made familiar by Gattcrmann’s and 
Freundler’s well-known treatises, and by many 
other books dealing with this subject. 

Which of the two systems is the more satis¬ 
factory, namely, discussing general methods and 
apparatus first, and then referring to them in the 
later preparations, or allowing the student to 
familiarise himself with them by actual examples 
involving their use, must be left to the individual 
teacher to decide. He must also determine what 
amount of detail he thinks it desirable to supply 
in his account of the preparations. There is no 
doubt that some simple modification in the con¬ 
duct of a reaction which additional details would 
supply will often convert failure into success, with 
a corresponding economy in the student's time. 
On the other hand, advantage may be gained by 
the student having to surmount his own diffh 
culties. 
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There is, on the whole, not much to ^pofle; 
between the two methods. The present writer is 
inclined to think that, as the purpose of the prac¬ 
tical work is mainly to assist the student in 
developing his general knowledge of organic 
chemistry, the greater the variety of reactions 
he can perform during his oourse, which is 
often not too long, the more he will profit by 
it. Later research will afford ample opportunity 
for the exercise of his ingenuity in meeting and 
overcoming difficulties. J. B. C. 


Our Bookshelf. 

The Essentials of Histology; Descriptive and 
Practical . For the Use of Students . By Sir E. 
Sharper Schafer. Eleventh edition, Pp. xii + 
577. (London: Longmans, Green, and Co., 
1920.) Price 1 45. net. 

“The Essentials of Histology” preserves, in its 
eleventh edition, the well-known characteristics of 
the previous editions of this standard work. The 
volume is growing in size, but the additions are 
mainly of new illustrations. These are uniformly 
good, and conform to the general tendency of suc¬ 
cessive editions to present photographic represen¬ 
tations of actual preparations, as well as semi- 
diagrammatic drawings emphasising points which 
the artist deems of special import. The latter arc 
of great service to the beginner, but carefully 
selected photographs mean more to the advanced 
student. Both varieties are utilised in the 
“Essentials,” and monotony in the figures is 
avoided by a pleasing use of colour. Although 
mainly a descriptive work, the practical Side is 
better represented than a cursory glance would 
reveal, and the directions briefly given at the head 
of each lesson are amply sufficient, if exactly fol¬ 
lowed, to enable the student to obtain the pre¬ 
parations desired. Further practical directions are 
given in the appendix, which is a synopsis of 
general and special histological methods. 

A Naturalist on the Amazons . By H. W. Bates. 
Abridged and edited for schools by Dr. F. A. 
Bruton. (English Literature for Secondary 
Schools.) Pp. xix+182. (London: Macmillan 
and Co., Ltd., 1920.) Price a*. 6 d. 

In this abridged edition selections from Bates's 
original work have been chosen which deal 
mainly with the natural history of the forests of 
the Amazon. A short account of the more re¬ 
markable forest trees is included, but the bulk 
of the book consists of selections describing the 
fauna of the country. Illustrations from photo¬ 
graphs are given of most of the animals men* 
tioned. Dr. Bruton contributes an interesting 
introduction and some helpful notes. We are glad 
that Bates’s vivid descriptions of Nature and man 
are made available for appreciation by young 
people in schools by the issue of this abridged 
edition of his masterpiece. 
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7% Advancement of Science: 1940. Addresses 
delivered at the 88th Annual Meeting of the 
British Association for the Advancement of 
Science. Cardiff, August, 1920. (London: 
John Murray, n.d.) Price 6s. net, 

Ik this volume are published the presidential 
addresses delivered at the recent meeting of the 
British Association at Cardiff. Such a collection, 
representing, as it does, the views of the leading 
authorities on progress made in various depart¬ 
ments, and discussing some problems of prime 
interest, will be welcome to all students of science 
as well as to many members of the educated 
public. We hope the demand for the volume 
will justify the attempt of the Association to 
secure a wider circle of readers for the most 
interesting contributions to its annual meeting. 

A Handbook of Physics and Chemistry . By H. E. 
Corbin and A. M. Stewart. Fifth edition. 
p P . viii + 496. (London: J. and A. Churchill, 
1920.) Price 155. net. 

The requirements of the new syllabus for the First 
Examination, in physics and chemistry of the Con¬ 
joint Board of the Royal Colleges of Physicians 
and Surgeons have made it necessary to double 
the size of the vblume issued in 1899* Short 
articles on statics* hydrostatics, expansion, refrac¬ 
tion, absorption spectra, current electricity, ionisa¬ 
tion, and radio-activity have been added in order to 
meet the new syllabus, and much new matter has 
been inserted with the view of making the book 
more useful to students preparing for other 
elementary examinations in physics and chemistry. 

Common Diatoms . By Thos. K. Mellor. Pp. 16 
+ plates. (London: William Wesley and Son, 
1920.) Price 65. net. 

This little pamphlet consists of eight pages of 
introduction, followed by a general index and 
seven plates of diatoms. The author’s intention is 
to illustrate such diatoms as are usually found on 
u circle” slides sold by opticians, from such dis¬ 
tricts as England, Japan, Hungary, New Zealand, 
Istria, Samoa, the Adriatic Sea, Maryland, etc. 
The seven plates contain about 400 figures, and 
are fairly well drawn. 

The introductory remarks are of a popular de¬ 
scription, and do not profess to deal with diatoms 
from a scientific point of view. 

Problems in Physical Chemistry: With Practical 
Applications. By Dr. Edmund B, R. Prideaux. 
Second edition, revised. Pp. xn + 294. (Lon- 
don: Constable and Co., Ltd., 1920.) Price 
iSs. net. 

Dr. Prideaux's book, in its first edition, was 
found useful by teachers and students of physical 
chemistry, and served a very important purpose 
by assisting in directing the teaching of the 
subject into practical and intelligible channels. 
The new edition has been carefully revised and 
improved in* many respects. The high price of 
the book, which is somewhat poorly bound and 
printed on not very good paper, will be the main 
drawback to its popularity among students. 
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Letter* to the Editor. 

[The Editor does not Hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The British Association. 

The Cardiff meeting of the British Association was 
pleasant ana profitable in various ways, but the 
membership in an important and prosperous city like 
Cardiff might have been larger, and a certain amount 
of apathy on the part of the public in general to the 
presence of the Association was noticed. The Press 
did its best, but perhaps an influx of material 
prosperity has rendered folk temporarily callous to 
other forms of activity. My recollection of the Cardiff 
meeting in 1891 i a that it excited more local interest— 
perhaps because it was the first in the city; perhaps 
also because the meeting included the week-end, 
extending from Wednesday to Wednesday, instead of 
ruthlessly encroaching on the four chief working days 
of the week and beginning sectional operations ten 
hours before the president’s opening address, ft is 
understood that future meetings wm return to pre¬ 
war conditions in this and other respects. Other im¬ 
provements may be desirable, so the manifesto of 
your Cardiff correspondent, Dr. R. V. Stanford, on 
p. of Nature of September 2 is opportune and 
timely. 

The British Association differs from other learned 
societies in that it does address the general public, and 
travels from place to place in order to reach a wide 
constituency. In so far, therefore, as it takes the 
easier course and caters merely for specialists, it is 
not fully executing its mission. " Its function might be 
described as bringing the general public into personal 
contact with a scientific discoverer and giving them 
some inkling of his methods and results. Technicali¬ 
ties are not always inappropriate, so they be suitably 
expounded; for ho one can suppose that scientific 
work is a simple and easy matter readily under- 
standed of the people. 

If the public were treated to nothing but the 
superficial froth they would rightlv feel defrauded; 
they wish to realise that a plenitude of coherent 
material lies beneath the surface, much of it neces¬ 
sarily rather deep. The enthusiasm of a scientific 
worker is, or should be, contagious; and an Impres¬ 
sion of real value and interest can be produced, in 
spite of a plentiful lack of understanding. 

Moreover, though it is difficult to overestimate the 
Ignorance of the bulk of the population, there are 
likely to be in every civic community a few young 
minds, instinctively eager and unconsciously able, who 
may be stimulated by a discourse from a great man 
and become themselves disciples, and ultimately even 
co-workers. The awakening of one such youth per 
meeting would be well worth while; nor is it too much 
to expect. 'No one can tell beforehand what particular 
seed will come to fruition, and instances of such 
awakening in the past are historic. What is called 
science-teaching at schools has been known before 
now to have a depressing effect; direct aiming at a 
result may not achieve it; unorganised and indirect 
impersonal instruction, coupled with unconscious per¬ 
sonal influence, may occasionally be far more 
stimulating. 

To come to details, avoiding every sort of con¬ 
temporary allusion and speaking quite generally : 
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The President's Address should) as a rule, deal with 
somecomprehensive and enlightening theme; but the 
president is an individual liable to be overweighted by 
the opportunity for a responsible, more or less pon¬ 
derous, utterance, and ^ » useless to legislate for an 
fndividuaL 

The function of the two evening lectures is fairly 
understood, and great trouble is sometimes taken over 
their illustration. They can he approximately on the 
lines of a Friday evening discourse at the Royal 
Institution, but should be still more popular, because 
the audience, for the most part, will not be so experi¬ 
enced and specifically cultivated. They should not, 
Of course, be of the mere elementary “ popular lecture " 
type, and the manner of presentation should be such 

to arouse admiration even in those specialists who 
are learned in the particular subject treated of. But 
whereas at the Royal Institution it is customary to 
hear a man discourse on his own investigations, no 
such tradition naturally exists at the British Associa¬ 
tion ; the work of a foreigner or of a recluse ma^y be 
described, or any other topic dealt with which either 

in the pubtic mind already or may be conveniently 
Introduced there. These lectures are also an oppor¬ 
tunity for interesting not only the general public, but 
Also the working members of the Association belong¬ 
ing to other sections, who are glad of an opportunity 
of^ hearing something authoritatively and well ex¬ 
pounded by an expert in some branch of science other 
than their own. 

If examples are permissible, Clerk Maxwell’s dis¬ 
course on “Molecules” in 1873 at Bradford was not 
only profoundly, absorbingly, interesting at the time 
of delivery, but was a genuine elucidation of the 
molecular* problems of that day and of the kinetic 
theory of gases; and Huxley’s discourse on “Animal 
Automatism,” the year afterwards at Belfast, was a 
marvel of eloquence free from adventitious aids or 
accessories of any kind. 

So far agreement may be expected; difficulties begin 
when we contemplate the work of the sections. Here 
a certain amount of specialisation is inevitable, and 
the public who attend the sections expert, and on the 
whole enjoy, proceedings rather out of their depth. 
Yet still there are ways of interesting experts without 
being wholy unintelligible to everyone else. Dullness, 
indistinctness, inaudibility, and the absence of clarity, 
are not appreciated even by experts, though much may 
be forgiven when the matter is new or important. But 
liveliness and suggestiveness are specially appropriate 
at sectional meetings, attended as they are by kindly 
hosts who are anxious to get some glimmering of 
what science “ feels like" to those engaged in it, 
whom they are for the nonce entertaining. It is 
probably unwise to limit the proceedings to the delivery 
of set papers according to a prearranged and rigid 
programme. 

Of late years there has been a tendency to 
curb and curtail discussions for the sake of com¬ 
pleting each item of a programme so far as possible 
to time. But in the old days discussions were often 
the most lively, and sometimes the most instructive 
and suggestive, part of the meeting. Kelvin and 
Stokes, Maxwell and Rayleigh, FitzGerald and 
Larmor—these were men worth hearing; and, 
whether they happened, to contribute papers or Pot, 
their presence was stimulating and their remarks 
encouraging to the younger men. It was at one of 
these meetings long ago that the then unknown J# P. 
Joule was “discovered,” and manv another young 
man was brought into notice by the enthusiasm of 
Sir William Thomson and the giants of his era. 
Then again, Cavley and Sylvester, H. J. S. Smith, 
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W. K. Clifford, and one or two kill living, Shop# 
brilliantly in pure mathematics; and there were the 
Astronomers as well. Blackboards full of equations 
were far more frequent than the dim and depressing 
atmosphere required lor lantern-slides, and the audi¬ 
ence found this manner of exposition exhilarating Iti 
its own peculiar way. 1 To see physical results 
emerging from chalk and duster is always an 
astonishing and edifying spectacle. ‘ The realities of 
physical investigation, and their obviously recondite 
character, contribute to respect. Brilliant mathe¬ 
matical exposition is both cheaper and easier, in a peri¬ 
patetic society, than brilliant experimenting; and if 
both are forbidden, the true atmosphere of science is 
not represented. Diagrams are more trouble than 
lantern-slides, but are in many respects better. 

1 see 1 am speaking of the personnel of Section A 
only—it is inevitable—but I suppose that something 
of the same sort must have been occurring in other 
of the older sections; oertainly a large clientele 
assembled whenever Huxley was expected to speak, 
and sometimes he was quite reasonably technical in 
substance as well as literary in form. Are we to 
conclude that there were giants in those days, and 
despair of maintaining the standard ? There is 
splendid work being done now, but the conditions 
somehow seem less attractive. 

Let me be not misunderstood as making any com¬ 
plaint! The proceedings in Section A were brilliant 
this year, from the president’s address downwards, 
and one came away full of admiration for the work 
of the present generation; but the programme was 
rather too full. So it used to be long ago also, though 
four hours were then given to it instead of three, and 
no kind of time-table was attempted. When Sir 
William Thomson got into his stride few presidents 
had the hardihood to check him or to curtail his some¬ 
times rambling eloquence; while his young disciples 
were conscious of enthusiasm and enlightenment, 
commingled with occasional boredom, and the audience 
was often delighted with his vivacity, however little 
they were able to follow. 

I feel sure that among the younger men now there 
are some whose more frequent contributions to a dis¬ 
cussion would be most welcome, but the incubus of a 
set programme and limited time, together with ap¬ 
parently an over-modest expectation of hypercriticism 
from their immediate fellows, seems to restrain them. 
The secretaries of Sections used not to limit their 
activities to providing for the revelations of others; 
they shed a light of their own. No self-denying 
ordinance was inflicted on the president, the vice- 
presidents sat on the platform, and when a lively 
discussion seemed to be beginning the exigencies of 
the programme were ignored. The discussions I 
speak of were not formally arranged; they arose 
spontaneously, I remember, for instance, a lively 
passage-of-arms between Herbert Spencer and Clerk 
Maxwell on a thermodynamical subject. Sometimes 
there were real controversies, and occasionally some 
dissipation of energy in the form of heat. The 
modem prearranged discussions are an innovation— 
possibly a good one—but in organising such a discus¬ 
sion it has turned out to be a mistake to fire off a group 
of more or less allied papers by wav of an opening. 
Disconnected and separately conceived papers do not 
really open; they are apt to dissipate interest and 
stop real discussion, partlv by too extended a range, 
partly by consumption of time. 

The procedure of a “debate,” one proposer and one 
opposer, followed bv spontaneous and unprepared 
speeches which really deal with the points raised, 
would seem a not impossible ideal. 
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It must be admitted that the tfiort elastic and semi¬ 
random procedure of old days sometimes entailed dis¬ 
appointment, especially among the butterfly visitors 
who flitted from section to section trying to be present 
wherever a well-known Speaker was on his feet- A 
rather futile proceeding it usually was, and yet there 
was m^rit in it from the missionary point of view. 
But the butterflies must take their chance; it is the 
more steady and persevering insects for whom we 
should aim at providing honey. 

How to do it I confess I know not with any 
.certainty; yet it must be known beforehand, in a 
general way, that one or two subjects will in all 
probability prove attractive, and it is a pity when, 
through lack of collaboration between the sections, a 
number of such attractions compete for attention on 
a single day. 

The General Secretaries have striven this year to 
unite the office-bearers of the different sections, and 
generally to carry forward or renew the old traditions 
so far as possible. It may be hoped that their efforts 
will have a good effect in the future. 

Oliver J. Lodge. 

Normanton, Lake, Salisbury, September 10. 

P.S.—Since writing the above I have seen your 
leading article in Nature of September 16. I per¬ 
ceive that you hold views similar in many respects 
to my own, and I anticipate that many readers of 
Nature will be in agreement, now' that you have 
given them an opportunity of reconnoitring the 
whole position. O. J. L. 

September 17. 

Allow me to express my concurrence in the view 
presented in the leading article in Nature of Septem¬ 
ber 16 as to the necessity for a re-organisation—a re¬ 
adjustment to the needs of the day—of tile British 
Association for the Advancement of Science. The 
Association has been allowed to develop and grow in 
various directions without sufficient control or con¬ 
sideration as to how it may best serve the purpose for 
which it exists. It was at first a society of a mis¬ 
sionary character, aiming at spreading in the dark 
regions of these islands a knowledge of and interest in 
science. Soon it added to this purpose that of an 
annual picnic and friendly gathering of workers in 
science. Then followed the gathering of funds by 
fees for membership; the application of those funds to 
pay, here and there, for research. Later ensued an 
extended and overwhelming creation of “ sections,” 
so as to give all sorts of people a meeting ground for 
discussion and, incidentally, for self-advertisement. 
The result of the last step was an embarrassing 
demand for meeting-rooms and committee-rooms to 
be provided by the town which had invited the Asso¬ 
ciation to give it a visit. At the same time the sub¬ 
division of subjects led to a dilution of quality, and a 
free bid for popularity and newspaper notice—which 
has rendered trie proceedings of the Association of 
diminishing interest and value to the educated classes, 
not only y in the locality of its meeting, but also through¬ 
out the country. Serious workers in science are now well 

C rovided in our great cities with societies and journals 
y aid of which new work may be discussed. No 
one is particularly anxious to follow the lengthy, and 
frequently non-authoritative, disquisitions which the 
sectional meetings, as at present organised, tend to 
promote. 

The annual meetings of the Association might be 
carefully arranged beforehand by the executive so as 
to secure the consideratiori ani dear exposition to 
the public of a few definite matters of actual moment, 
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The “sections" of the meeting could with great 
advantage be reduced to four, and the addresses to 
be given by the president of each section, and also the 
“ papers M accepted for consideration, limited to sub¬ 
jects chosen by the executive of the Association. 
The individuals chosen to preside or to introduce 
a subject should be men whose names and works 
are such as to command the attention and presence 
of the leaders of thought and social life in the district 
where the meeting#is held. 

The only wise alternative to this reconstruction 
seems to me to be a frank restriction of the meetings 
of the Association to men from all parts engaged in 
scientific work, glad to meet one another once a year 
in pretty and suitable spots (such as our old university 
towns and smaller cathedral cities), there to exchange 
in more or less intimate meeting—without the disturb¬ 
ing influence of newspaper reporters and notoriety 
hunters—recitals and exhibitions of the progress of 
their researches. Such are (or were) some of the 
associations of scientific workers in Continental 
countries. Meetings of this class involve little or no 
expense or trouble to their participants. The use for a 
week of a “refreshment nail” and public garden is 
all that is needful for the gatherings of the hundred 
or two savants who alone are eligible as members 
or anxious to be present. These meetings are often 
delightful, and lead to informal and productive dis¬ 
cussions and personal friendships of permanent value. 

I think that our “British Association” is in an 
unhealthy condition owing to the attempt made by 
it—not deliberately, but by constitutional looseness of 
purpose—to combine the features of a friendly picnic 
and smoking debate with the work of a national con¬ 
ference dealing (under the disadvantage of public 
ignorance and journalistic inaccuracy) with great 
questions of national importance. A choice must be 
made between “picnic ” and “conference.” I should 
prefer the picnic. E. Ray Lankestek. 

September 17. 


Your criticism of the British Association, that it 
fails to touch our national life, is most opportune; 
but whereas you imply merely that it is decadent, 
to me it seems to be practically defunct. An active 
worker on its behalf in the past, I have little hope 
of its resuscitation and doubt if it can ever again 
fulfil the desires of its early promoters, who un¬ 
doubtedly held its primary function to be that of 
advancing public appreciation of scientific discovery. 
I have always deplored our failure to appeal to the 
public. Seemingly, the spirit of sacrifice is gone out 
of science; strange to say, the herd instinct is alto¬ 
gether wanting in our society, so uncontrolled is our 
individuality. The assumed author of “The Beggar’s 
Opera,” after remarking of his characters, “There's 
not an honourable man among them, nor an honest 
woman,” proceeds to say, “but they are all human.” 
So are the present exploiters of the British Associa¬ 
tion, though were it not human to be selfish some 
might even dub them inhuman on account of the 
narrowness of their outlook and their disregard of 
public needs. 

The neglect of science by the nation has long been 
the favourite'text of the scientific preacher; it occurs 
to none to consider how complete is the neglect of the 
nation of which scientific workers have long been con¬ 
sistently guilty. Few seem to realise how great has 
been our failure of late to make any concerted effort 
to enlighten the man in the street, how little right 
we have to despise his ignorance. Scientific jargonese 
so fills the air that it would be refreshing to go back 
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to Babylon and the Tower of Babel; scarce a read¬ 
able book, fit for general consumption, is written on 
any branch of our scientific work. We ever walk on 
stilts; little wonder that the public does not reach up 
to us. 

Like every other institution, the Association is a 
failure for want of leaders; and as discipline is gone 
put of society and children in these days think them¬ 
selves superior to their parents—as demonstrated 
recently in the columns of the Morning Post- it is 
doubtful if, in the future, teaders will be recognised. 
Men with the Olympic genius of Huxley and with 
his profound belief in truth are creations of great 
rarity; even men like Michael Foster, his body-slave, 
are no longer to be found. Though not gifted with 
any high degree of imagination, Foster’s was a sym* 
pathetic nature; he was ever on the look-out for 
suggestions and ever ready, when a good purpose 
was mooted, to help in bringing people together to 
accomplish it. The Royal Society has been a lifeless 
body since it lost his guiding hand; it has allowed 
Us proper functions to be abrogated in every direc¬ 
tion. Nothing, for example, could be more lament¬ 
able than its abandonment of the control of scientific 
research to the bureaucrats. 

The British Association no longer has anv real 
influence either on science or on the public. It has 
ceased to count, more especially since it lost the 
services of the late Mr. George Griffith, who rendered 
it such signal service while secretary, Griffith was 
the ideal official; he had feeling for every subject 
and his contagious influence in bringing about an 
understanding between elements often diverse in 
character was very great. He enticed all its members 
into active co-operation; his one desire was ever to 
make the Association of avail. 

Of late years the secretariat has been a forbidding 
rather than an attracting institution; it has not only 
lacked imagination and "go," it has also had no 
ideals; and yet it has monopolised control, with the 
aid of a few elderly amiables who have been per¬ 
suaded into the belief that they were bosses of the 
show. 

The young man has been too little noticed; being 
afraid tp speak out, feeling that his elders resent any 
expression of opinion, he has had no reason to take 
an active interest in the Association. The young man 
must be more cared for in future. 

If the Association be continued, its constitution 
must be entirely changed. It is, perhaps, significant 
that at Cardiff the general committee relegated to a 
committee the appointment of a new treasurer—really 
a matter to be dealt with by the council. In point 
of fact, the rouneil exists only in name; control rests 
with the official ring, who resent every criticism and 
any intervention with ideas. I would suggest that 
the two secretaries and the treasurer should each be 
appointed for three years, not more, so that every 
subject might be represented in turn; if only one 
of the three were appointed in any one vear, the 
remaining two would always be men who had some 
previous experience of office. The council might con¬ 
sist of the officers, together with the president, the 
president of the previous year, the president-designate 
and a single delegate from each of the sections, half 
of these delegates being chosen afresh either each 
year or every other year. The business of the Asso¬ 
ciation should be entirely carried out at meetings of 
the council, not settled previously by an official 
caucus. The delegate from a section should each 
year present a report to his sectional committee so 
as to bring the proceedings of the council under 
discussion. 

The functions of the general committee need to be 
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more clearly defined and perhaps limited; the freak ” 
has too great a chance at present arid asno one 
knows what topic is to come under consideration* the 
discussions are rarely representative of die real state 
of opinion. 

Oi late the Association has lost what little hold ft 
had on the public generally, owing to the com¬ 
mercialisation of the Press; even the Times is now 
given over to tit-bit-ery and the reports St prints of 
the Association meetings are worthless for all prac¬ 
tical purposes. Some new method of running the 
scientific publicity campaign must be thought out. It 
may be worth while for the Association to spend its 
annual income on advertising in two or three of the 
chief papers, arranging that between them these 
report the proceedings in full. Money for research 
can now be had from other sources and the public 
has the right to demand that, being taxed for re¬ 
search, its contribution to the Association shall be 
used largely on its own behalf. 

As to the work of the annual meeting, I am en¬ 
tirely with you in thinking that the sections should 
unite in treating subjects broadly on lines such as the 
Faraday Society has followed. Instead of a dozen 
separate sections sitting each year, it would be far 
better to have at most four. 

The discourse delivered by Prof. Eddington mav 
be referred to as an example of the address which 
appeals to specialists; it is of enthralling interest, yet 
far too technical; many of the conclusions arrived at 
need explanation to make them clear to the scientific 
mind not specially versed in the subject. Such an 
address, in laet, needs considerable working up to 
make it of avail even to the instructed reader. 

Subjects can always be found on which we need 
posting up which are of general as well as of special 
interest; for example, what precisely is the present 
state of the evidence in favour of evolution ? “ General M 

Brain well Booth scoffs at the conception as “stuff and 
nonsense." With what case can we confront him and 
literary quibblers like Mr. G. K. Chestertoh? It is 
long since Huxley discussed the horse in public; in the 
interval much new evidence has been brought to light 
which should be presented. The chalk has told an 
undeniable story, yet how many know it? It is our 
own fault that the ecclesiastically minded, in their 
ignorance, speak of us as though we were mere 
speculators in knowledge, constantly shifting hypo¬ 
theses without ever arriving at clear conclusions. 

To mention other subjects, at the moment the fuel 
problem is one of the greatest importance; only the 
food problem is of greater urgency. On matters such 
as these the public stands much in need of enlighten¬ 
ment. Obviously, each town visit ed would be 
interested in having some particular subject special 
to itself treated exhaustively. 

To make the meeting of more than local and pass¬ 
ing value, the essays brought forward in the sections 
for criticism and discussion should be printed in 
advance and published, with the considered discus¬ 
sions, without anv delay. Such a book of authorita¬ 
tive opinion could not Sut find a ready sale. 

If something serious were attempted, something 
serious would be done. Now everything is attempted 
and little, if anything, done. Insisting, as we con¬ 
stantly do, on the value of education, it is impera¬ 
tive that we show ourselves educable and ready to 
read the signs of the times. 

Henry E. Armstrong, 


The leading article in Nature of September 16 gives 
articulation to notions which have been very prevalent 
of late. One does, ipdeed, occasionally hear the sag- 
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gesttoh made that the British Association has outlived 
.its period of usefulness, but most of us, 1 think, are 
of opinion that the virility of this rionagenarian institu¬ 
tion is such that it should effect even more during 
its neat ninety years than in its past to promote the 
objects laid down in clause i of chap. 1. of its rules. 
One feels, however, that some infusion of modernity 
is necessary if the best possible future is to be built 
up upon the fine traditions of our Association, With 
your permission I will remark on certain impediments 
to progress resulting from the present form of 
organisation, and suggest, with some diffidence, a 
possible means for their removal. 

The Association is really run by the general secre¬ 
taries and the treasurer, with the technical members 
of the council as auxiliaries; these gentlemen are 
always chosen .from the most eminent scientific talent 
of the country, and they constitute a body even more 
exclusive than the council of the Royal Society, None 
will doubt the thoroughly representative composition 
of the council, or that its members are doing less than 
their very best to promote the objects of the Asso- 
ciation. 

No executive body intervenes between the council 
and the sectional committees, and the latter meet only 
to settle the details of sectional procedure at the 
annual meeting; the general committee is merely a 
confirming bom'. In this detail of organisation seems 
to reside a notable defect. We should probably pro¬ 
gress more rapidly if an intermediate set of men, 
chosen from among the more promising and active of 
the junior scientific men, were appointed to enunciate 
questions of policy, of initiative, and of action, and 
to put a definite scheme for each annual meeting 
before the council. The president-elect might act as 
chairman of this advisory body. 

The council, meeting several times a year, cannot 
itself produce such a scheme. Its members are men 
who have filled most public offices in their respective 
professions and are distracted by a thousand calls 
upon their thought and time; they can, however, 
bring experience to bear towards amending and per¬ 
fecting a well-thought-out plan of campaign laid before 
them. 

The presentation of papers to sections as to nn 
ordinary scientific society should, I venture to think, 
be definitely discouraged. The morning session of 
each section would be better occupied by a discussion 
upon some topic of immediate interest to the subject 
concerned; most large topics concern several sections 
of the Association, and these should amalgamate for 
a mutual exchange of views. If this mode of working 
were adopted as a general, rather than as an excep¬ 
tional, practice, we should be spared audiences 
numbering* about a dozen suffering under the vagaries 
of a lantern dimly burning. 

The real feature of the meeting might well be made 
the delivery of semi-popular addresses by competent 
people on subjects of general interest. I have seen 
British Association evening lecturers, great authorities 
on their own subjects, but Incapable of making themr 
selves heard to a oompaov outnumbering twenty, 
grappling with an audience of several thousands; the 
comments of these non-auditors have informed me of 
the extent to which such an exhibition promotes the 
objects of the British Association, and I can imagine 
the torments of the lecturer. One episode of this kind 
—it did not occur this year—does so much harm to 
science as to counterbalance the good results accruing 
from a dozen British Association meetings, and its 
recurrence should be made impossible- No profes¬ 
sional class Is, on the average, so competent to ex¬ 
pound a good case as is that of the scientific man; 

NO. 2656, VOL. 106 ] 


anyone who has been in the habit of attending the 
Friday evening discourses at the Royal Institution 
will realise that this is a true statement. No class 
but ours, however, would commit the folly of invit¬ 
ing an incompetent exponent, of no matter what 
eminence, to address a general audience in the name 
of the community at large. 

Dr. R. V. Stanford’s view, that we ought to go to 
the British Association with a programme of fifty 
addresses to the non-scientific public, is, I believe, 
entirely sound. Such a programme could have been 
carried out at Cardiff; there were many present who 
combine high scientific achievement with marked 
expository power, but, apart from delivering them¬ 
selves of a few impromptu remarks before sparse sec¬ 
tional attendances, these gentlemen perforce confined 
themselves to the object of their journey to Cardiff, 
and, like all the rest of us, thoroughly enjoyed their 
annual chat about scientific affairs with the many 
friends whom they had not seen since the meeting at 
Bournemouth last year. 

If it be possible to construct such an aggressive plan 
of campaign as is foreshadowed by Dr. Stanford, 
some concrete object of attack must be selected. The 
following is merely a suggestion. 

We are meeting next year in the intellectual centre 
of Scotland, in the capital town of a vast number of 
public-spirited and wealthy people. The University 
of Edinburgh is making a great effort to extend its 
science schools so as to bring them into line with 
present-day requirements. The objects of the Asso¬ 
ciation would be well served by an intensive educa¬ 
tional propaganda for the purpose of bringing home 
to wealthy Scotsmen what humanity, science, and the 
British Empire have to gain by the extension of 
liberal financial support to the University of Edin- 
burgh. William J. Pope. 

The Chemical Laboratory, University of 
Cambridge, September 20. 


I certainly agree in the main with the views 
expressed in the leading article in Nature of Septem¬ 
ber 16 on “The British Association and National 
Life.” No one seems to be satisfied with the Asso¬ 
ciation as it is, and the advance of the times has left 
it decadent just when it ought to be entering into its 
heritage. Any detailed criticism of the last meeting 
could scarcely fail to be invidious, but it could have 
given to few the impression that scientific men them¬ 
selves are aware of the position science now holds in 
the community or realise that the vast body of the 
general public, disillusioned by the war, looks to them 
to provide a way of escape from the evils that threaten 
our civilisation. The Association provides an annual 
opportunity to honour by rotation and seniority a few 
scientific men by making them officials and inviting 
them to preside over its deliberations; to advance the 
numerous schemes competing for public money one 
or two at a time; to study human nature, another 
city and the surrounding scenery; but it makes 
no attempt to come to grips with the real enemy or 
to take the position already conceded by the general 
public to the spirit and service of science as almost 
the only disinterested and effective agency in a canni¬ 
balistic and corrupt society. 

Surely ever so much more now than in 1831, when 
the Association started and when the broader im¬ 
plications of scientific discovery and thought upon 
numan life were not dreamt of, is there need for an 
Association to insist upon a greater degree of national 
attention to the objects of science, and, it may be 
added, to its long over-ripe fruits neglected in order 
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that everything old And out-of-date may be scrupu¬ 
lously retained. It is not too miich to say that whole 
fields of government in the real sense, which is not 
the conventional sense of party politics, now fall 
wholly within the ascertained realm of science. A 
remark of Mr. H* G. Wells from his "Outline of 
History” concerning ethnologists, geographers, and 
sociologists may be generalised. All the monstrous 
turmoil and waste, the wonderful attitudes, deeds, 
and schemes of the “great men” deemed famous by 
the unscientific historian, might very well be avoided 
if Europe had the sense to instruct a small body of 
ordinarily honest scientific men to take over the 
work. 

Whether the British Association can be of any real 
help in enforcing proper respect for the public position 
of science or not, it is clear enough to the man in the 
street that figs are not gathered trom thorns. When ' 
he wants his appendix removed he does not brief an 
advocate to get up the subject for his particular case 
’ to persuade him that he has not got an appendix or, 
if he has, that it would kill him to have it removed. 
Neither are the national appendices rendered less 
painful by the men who talk of them as the essential 
parts of the British Constitution, which, with their 
felicitous assumption of office, has at length reached 
its final and perfect expression. The public, if not 
scientific men, know' that scientific government is in¬ 
conceivable without scientific men at the head of 
affairs. 

It is amazing that, as in the example of the director 
of research to the Glass Research Association, science 
-should be served by men with less respect for science 
and understanding of its powers apparently than the 
ordinary common-sense citizen. The peculiar thing 
is that one may attend learned societies and British 
Association meetings regularly without taking any 
part in the important work of selecting the officials, 
who apparently descend upon them in some mys¬ 
terious fashion from heaven. 

Unless the British Association becomes democratic 
and acts as a real bond of union between scientific 
men and the thinking public, rather than as a periodic 
platform for personages, it does not seem to fulfil 
any function worth continuing. The public applica¬ 
tion of science is a totally different thing from applied 
science. This scientific synthesis and the direction of 
the unique mental attitude, induced only by the actual 
discovery of new knowledge, to the conduct of public 
affairs are the real and peculiar functions of the Asso¬ 
ciation if it is to regain its national position. Curved 
space, isotopes, and the economics or life on the floor 
of the ocean are topics of great interest to hundreds 
of the public. The standards of truth which science 
has set up, and the elevation of its pursuit above 
sophistry, chicanery, and the monotonous motives of 
self-interest, inspire the imagination of hundreds of 
thousands. The British Association seems to be 
attacked by senile paralysis just as a belief in science 
and in the power of its methods is arising in the world 
phoenix-like from the ashes of its old self. 

Frederick Soddy. 


The interesting criticism by Dr. R. V. Stanford in 
Nature of September 2 tempted me to write. Your 
leading article of September 16 makes me yield to 
the temptation. There are two lines on which com¬ 
ment may run : broad and narrow gauge. Taking 
the broad or general view first, we have to appreciate 
the fact that the changed attitude of the public to the 
Association is part of a widespread change in social 
life. Science is more taught in our schools, elementary 
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scholars and others are introduced to it tin bur 
museums, and yet the number of keen naturalists in 
our local societies is decreasing, and the help of 
amateurs is a diminishing quantity. The opportunity 
of the war period and the subsequent economic pres¬ 
sure have driven all- but a lew to earn their living. 
Those really interested in science become professional 
workers therein; the others pass into their own special 
professions. Consequently, a body like the British 
Association has to, rely more on professed workers in 
science and less on the amateurs and “camp fol¬ 
lowers/’ whose attendance the limes actually depre- 
cates. But of the scientific workers many have had 
their fill at the end of a year's work, not to mention 
the society and committee meetings that accompany it. 
All they want is a holiday, and one as remote as 
possible from their daily avocation and surroundings. 

Here we switch on to the narrow gauge. If you 
hold a meeting in August when one man is on the 
moors, another sea-bathing* off the Land’s End, and a 
third climbing the Alps, can you expect them to go 
to Cardiff? An attempt to facilitate the attendance 
of junior students was on the right lines and in 
harmony with the general trend; we may hope for a 
better response at a more convenient season. The 
local naturalists played up all right, but the other 
inhabitants were more interested in the tram strike 
and the coal strike than in hearing about aeroplanes 
or a grain of wheat, and so Sir Richard Glazebrook 
and Sir Daniel Hall delivered their popular lectures 
to benches two-thirds empty. Possibly Cardiff is 
more concerned with shipping than with aviation and 
agriculture. Again, the mid-week meeting, now tried 
for two years, seems less convenient than the old 
system. 

Now for the sections. It is difficult to suggest 
practicable reforms. If you restrict the papers to 
popular expositions you may have the president and 
his faithful recorder confined to listen to what they 
know already, while the other constituents of the 
section flit dispersedly round other rooms. You ought 
to give the local workers a chance, anyhow; and 
there will always be a few people who wish to test 
some novelty on an audience of experts. How would 
it do to have one day for the more technical papfcrs, 
one day for inter-sectional meetings, one day for 
broader expositions, and one day for the president’s 
address, reports of committees, and what may be 
called scientific politics? These days should differ 
for the different sections, and certainly all the sec¬ 
tional presidents should not be addressing at the 
same hour. The Oxford Parliament of Recorders, 
held this year, effected some admirable arrangements 
on these lines, though the printing of the Journal 
beforehand set an ideal before sectional officers which 
they could not always live up to—and hence confusion 
to the public. Yet another suggestion comes from 
a camp-follower. Why not have Section X, Popular 
Science,” in continuous session, with a jolly presi¬ 
dent, a lantern that will work, and as many “star" 
performers as you can get? I think there's some¬ 
thing in that. Of course, it must be properly Adver¬ 
tised, and with figures more attractive than the aged 
dodderer who symbolises science for the Cardiff 
School of Art. F. A. Bather. 


Iw^as very glad to see the leading article in Nature 
of September 16. You have directed attention with 
great force and point to the need for altering the 
methods of the British Association if its meetings are 
to retain the interest and attention of the public. 

I doubt if at any time there existed a larger number \ 
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of persons interested in science and with a keen 
appreciation of the practical value of science to man¬ 
kind. But the excessive specialisation of British 
Association meetings has repelled instead of attract¬ 
ing their interest, and they have felt that they could 
not “see the wood for the trees.” 

After all, as you point out, one of the most im¬ 
portant functions of the Association is to obtain the 
attention of the nation to the objects of science. It 
cannot do this unless it is willing to popularise its 
meetings, and 1 feel sure that your suggestions to 
associate with the meetings public men, whether of 
focal or national distinction, and by grouping sections 
to obtain a broader outlook upon the scientific ques¬ 
tion* of the day, form a practical contribution towards 
the problem of how to revive public interest in the 
Association. I trust they will be seriously considered 
by the council. Neville Chamberlain. 

Westbourne, Edgbaston, Birmingham, 

September 20. 


The stress laid in the leading article in Nature of 
September 16 on “The British Association and 
National Life” on the importance of the “enlighten¬ 
ment bf an extensive group of workers as to main 
lines of advance in fields not specifically their own ** 
emboldens me to repeat a suggestion which I have 
often made and never found acceptable. It is that 
the presidential addresses in the sections should be 
placed in the foreground of the work of the Asso¬ 
ciation, and so timed that an individual member 
could hear them all if he felt so disposed. The presi¬ 
dent of a section may safely be assumed to know his 
own subject, and he is usually able to express his 
views in language sufficiently explicit to be clear to 
everyone interested in any department of science. It 
is of vital importance to every scientific worker to 
know how his brethren are heading, were it only in 
order to see which lines are converging on his own, 
and which in the light of new' knowledge may seem 
to be diverging from it. Hugh Robert Mill. 

September 18. 


I wish, as a mere layman, to support the plea in 
your leading article of September 16 for more ener¬ 
getic and popular action by the British Association. 

I am afraid that the responsibility both for the in¬ 
difference, or even hostility, to science of Governments 
(of which Prof. Soddv complained in a recent letter), 
and for the lack of financial support from the general 
public, lies at the door of men of science themselves, 
who do not understand that they ought to carry on 
systematic educational propaganda as to the value of 
science in terms of the things that interest the 
ordinary man, 

l wifi give three pieces of evidence: 

(1) I api thirty-four years of age. I have never 
been directly appealed to for a subscription to any 
scientific society, and I have never been asked to join 
one. 

(2) I have just recently looked through the file 
containing letters appealing for subscriptions ad¬ 
dressed to a certain business firm during the twelve 
months ended August 31, iqao. I find there are just 
over 150 appeals, or say three a week. They range 
from hosoitals to choral societies. Not one is* for aid 
to scientific research. Most exceptionally, there is 
one for an educational institution, and part of the 
large gift made in response Amy go to research. 

(3) I happened to remark to a well-educated and 
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intelligent man who takes great interest in public 
affairs that 1* was glad to see that a large sum of 
money had been given for biochemistry. My friend 
replied that no doubt it was a good thing, but he 
was sorry that the donor had not rather given the 
money to reduce the National Debt! ] think 1 
managed to convince him that the money given .to 
biochemistry would probably yield the natibn 
thousands per cent, in mere cash, to say nothing of 
other benefits, e.g. health. 

But this is what the average man—very naturally— 
thinks of scientific research, and will continue to 
think until men of science, or more properly their 
officials specially trained for the work, carry on sys¬ 
tematic propaganda in the same way as hospitals, 
political organisations, and trade bodies do. 

The love of science for its own sake is a special 
taste, like an interest in heraldry or stamp-collecting. 
If the men of science want the support of those who 
do not happen to share that taste, they must show 
the non-scientific man that science (unlike stamp- 
collecting) can confer real benefits, moral or material, 
on the world at large. 

Governments move as they are pushed; if they 
have not moved to support scientific research, it is 
because there is no strong body of public opinion 
pushing them. 

My practical suggestions are these : 

Creation of a “ Propaganda and Finance Depart¬ 
ment’ ” of the British Association, with a permanent 
staff consisting of a director (responsible to the 
council of the B.A.); under him a publicity manager 
controlling a staff of journalists and a staff of lec¬ 
turers, a financial agent controlling a staff of travel¬ 
ling collectors, with the necessary typists and clerks. 

The working would be somewhat as follows : The 
publicity manager tells his journalists to “write up” 
the life and experiments of Faraday, showing the 
present results; particulars of the industries and 
benefits that have resulted from them; number of 
men employed; dividends paids; number of tramcars 
running; and need of financial support for ” our 
modern Faradays.” This to be embodied in (i) lec¬ 
tures—for the travelling lecturers; (ii) posters; (iii) 
booklets and pamphlets for the use of the travelling 
collectors; and (iv) leiters to the Press, especially the 
provincial and local Press. 

After a certain district had been well “treated” 
with this propaganda, a travelling collector to be 
sent to interview individuals, firms, chambers of 
commerce, trade unions, and so on. These collectors 
would have to be me* of high capacity and tact. 
They would endeavour to get (1) subscriptions and 
(2) new members of the B.A. 

A few thousands a year spent in this way would 
produce easily an income of 500,000!. a year in sub¬ 
scriptions and donations, to say nothing of the other 
advantages that would flow in. 

One useful means of propaganda would be a 
“Science Dav ” on the lines of Lifeboat Saturday. 
Another would be a “Review of the Year's Work ” 
in each branch of science in non-technical language. 

Frank R. East. 

9 King Edward’s Road, Swansea, 

September 18. 


Relativity, 

The examples considered by the theory of relativity 
appear to have become somewhat stereotyped, and to 
deal mainly with problems of optics and electro- 
dynamic?, The specification of “simultaneity ” seems 
to be regarded as necessarily involving the use ofTays 
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of light* The following suggested examples may 
perhaps be of interest. They are not put forward as 
possible “objections” to the theory, but with the 
same intention as prompted the supposed “exceptions ” 
to the second law of thermodynamics. The latter, 
although they did not disturb the application of the 
law in its proper sphere, led to drastic limitations to 
its general validity ( e.g . the 14 sorting demons ” of 
Maxwell'). 

Consider first a cube of unit volume, constructed of 
rigid material absolutely impervious to heat. Sup¬ 
pose the cube contains a gas the temperature of 
which, measured bv an observer rigidly attached to 
the box, is T. What will be the temperature as 
measured by another observer moving relative to the 
first with a uniform velocity v in the direction of one 
of the edges of the cube? The volume of the cube 
as measured by the second observer will, according to 
the theory of relativity, be reduced to i/V i — v a /c*. If 
the same laws hold for the gas for both observers, ) 
the temperature of the gas would seem to be 
T( V l — v 2 ]c z )y~ l . We note in passing that this 

depends on 7, the ratio of specific heats, and thus on 
the structure of each of a definite number of molecules 
of gas contained in the cube. If the gas is supposed 
to be the mixture 2Hl^H a -f 1 3I the extent of dissocia* 
tion depends only on the temperature and not on the 
volume, and could be measured bv the change in 
intensity of a beam of light passed through the box 
in a direction at right angles to its motion, and 
received by the second observer. The consideration of 
the case in which the cube is at rest and the second 
observer in motion would naturally follow. The 
detailed consideration of this case would appear to 
involve the transformation of the statistical equations 
for the energy and entropy of the gas in terms of the 
position and momentum co-ordinates of the molecules, 
but I must defer detailed discussion of this matter at 
the moment. 

b In the next case we will consider a possible defini¬ 
tion of 44 simultaneity ” not involving the use of rays 
Of light. A chemical reaction taking place with a 
measurable velocity in a given position as measured 
by an observer at rest is employed. A solution is 
divided into two equal parts. Otic remains with the 
observer at rest, the other is taken by a second ob¬ 
server anywhere he pleases. When an event occurs 
simultaneously with respect to the two observers the 
chemical reaction is stopped and the solutions are 
brought back to the original position and analysed. 
Let us say that if equal amounts of substance have 
been changed the events were simultaneous. What ob¬ 
jection is raised to this definition? As a further case, 
we may consider both observers provided with equal 
weights of radium, and instructed to measure time 
by counting the number of a-particles emitted from 
a given instant. This change is found bv experiment 
to be independent of external conditions. If we 
assume the use of rays of li^ht as a standard method, 
it follows that the rate of disintegration (and the rate 
of a chemical reaction) will depend on the velocity, A 
possibility of testing this by experiment with a centri¬ 
fugal machine at once suggests itself. 1 find by cal¬ 
culation, however, that according to the theory of 
relativity the rate of emission of a-particles would not, 
in the most favourable circumstances, be changed by 
more than about one particle per second per gram 
of radium (see also A. H. Compton, Phil, Mag., 1020, 
vol. xxxix., p. 659). 

Attention may perhaps be directed to the calculation 
of Bucherer ( Physikal . Zeitsch 1920, vol. xxi M p. 451), 
who shows that the displacement of spectrum lines 
mav be calculated without the assumption of a general 
theory of relativity from the principles of thermo- 
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dynamics. The deflection of light by the sun may yet 
be shown to depend on the condensation of aether—a 
hypothesis first put forward by Newton (Boyle's 
“works,” ed. by Birch, 1744^ vol, i,). Neither of 
these tests appears to be crucial. 

The possibility of an upper limit of temperature, 
when a particle attains by thermal processes a velo¬ 
city c, is complicated by the change of mass with 
velocity. In the case of electrons it is further com¬ 
plicated by the doubt as to whether they can be set 
in motion at all by thermal means, which follows 
from the values of the specific heats of metals at low 
temperatures. J. R. Partington. 

East London College, 


Variations of Eucalyptus Foliage. 

The eucalyptus tree is a common object in the gardens 
of Torquay, where it grows freely, though subject to 
having its tender branch-ends killed occasionally by 
frost-laden winds. In the King’s Gardens here there 
are two of these trees of the same age which are 
remarkable for the contrast in the appearance and 
character of their foliage. One is bearing almost 
entirely long scimitar-shaped leaves that are petiolate 
and grow alternately on the branches with that pen¬ 
dulous habit which so characterises these plants. Its 
companion has a more robust appearance, and bears 
only the more or less elongated heart-shaped leaves 
that are erect, opposite, and sessile, with more of 
the grey-blue gummy exudation that gives them the 
common name of blue gum trees. It has been noticed 
that this plant had lost its leading shoot when very 
young, so that its mass is formed of branches grown 
from lateral buds. A few trunk shoots have appeared 
this season among the lower branches on the northern 
side of the companion tree first mentioned that bear 
the opposite, sessile leaves characteristic of the young 
plants, and a recently pollarded tree in a private 
garden near has developed two shoots from apparently 
the same lateral bud on the north side of the tree* 
that bear respectively the two forms of foliage, while a 
sheltered ana uninjured tree in the Terrace Gardens 
of some 30 ft. in height has only the pendulous type 
of leaf upon it. 

These observations, while bringing to notice a 
remarkable instance of reversion to seedling or ances¬ 
tral characters, seem to indicate that with these 
plants light and temperature under the effects of 
injury influence their development relative to tem¬ 
porary or permanent reversion. 

Harford J. Lowe. 

The Museum, Torquay. 


Old Road Maps. 

The reference in Nature of September 16, p. ao, to 
John Cary’s old road map prompts me to send par¬ 
ticulars of an old and rare book, M A Pocket-Guide to 
the English Traveller : Being a Complcat Survey and 
Admeasurement of all the principal Roads and most 
considerable cross Roads in England and Wales,” by 
Thomas Gardner, 17*9 There arc one hundred 
copper-plate engravings showing the roads, with the 
bridges, woods, inns, churches, beacons, gallows, etc,> 
passed en route. The scale is, for the actual roads* 
about one inch to the mile, and every mile is num¬ 
bered. This book has been in my possession for more 
than forty years, and I have never met anyone who 
has seen Another copy. It Is dedicated to “Hii Moyt 
Serene Majesty George, King of G>-at Britain, France 
and Ireland, etc.” C. Cards- Wilson. ‘ 

September 17, 






The Electrical Transmission ot Pictures. 

■ By Philip R, Coursby. 


[E art of the. transmission of a picture or 
drawing by electrical means from a given 
place, so that it can be reproduced in another, 
may, speaking generally, be said to date from the 
perfection of Bain V early chemical telegraph 
about 1842. In its original form Bain’s apparatus 
was devised for purely telegraphic purposes for the 
reproduction of the given message at the distant 
station : with this in view, the message was set up 
in metal type at the transmitting station, and was 
connected up with a battery, a number of metallic 
contact brushes, and a series of line wires between 
the two stations, so that by moving the brushes 
across the metallic letters a series of electrical 
impulses was sent out along the various wires, 
depending upon the form and arrangement of the 
letters. At the receiving station a 


vided, the two being electrically connected together 
through the line wires. Each cylinder is provided 
with a driving mechanism—of clockwork or other 
convenient motor—and some governing mechanism 
to maintain a constant speed. Exact synchronism 
between the two cylinders is essential if an accu¬ 
rate reproduction is to be obtained. Uniform 
driving is therefore necessary unless arrangements 
are made for synchronisation at the beginning of 
each revolution by means of a special synchron¬ 
ising impulse between the two stations. A phonic 
wheel, or some similar motor, may be employed 
with advantage. 

For transmitting the impulses to the line wires 
with such an arrangement as that outlined above, 
the original picture may be reproduced in metal by 


similar series of metallic brushes was 
passed over the surface of a paper 
strip, soaked in a solution of potass¬ 
ium iodide in starch, with the result 
that whenever a brush at the trans¬ 
mitter rested upon a metallic part of 
a letter a current flowed through the 
corresponding line and through the 
wet paper strip at the receiver, de¬ 
composing the KI solution and giv¬ 
ing a blue stain through the reaction 
of the free iodine with the starch. 
The resultant marks therefore corre- 
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sponded with the form of the letters 
arranged at the transmitting station. 

A very slight modification of this simple appa¬ 
ratus would enable it to be employed for the repro¬ 
duction at a distant place of any sketch or line 
drawing, and, in fact, also of any picture or photo¬ 
graph not having too fine detail. In the case of a 
photograph, the reproduction at the receiving 
station would resemble a print from a block of the 
picture made with a rather coarse screen. This 
u screen ” in the resultant reproduction constitutes 
the most serious limitation in the quality of the 
work produced by any of the known methods of 
photography, and no very obvious way of over¬ 
coming this defect is yet apparent. It may be 
minimised by accurate mechanical construction of 
the transmitting and receiving mechanism, and by 
enlarging the original picture photographically 
before transmission, so that subsequent reduction 
of the received reproduction will render the screen 
less noticeable. 

The apparatus might be arranged somewhat as 
indicated (Ungrammatically in Fig. 1* A cylin¬ 
drical drum A is fitted with a small contact 
brush B electrically insulated from, but moved 
by, the fine pitch screw S* geared by the wheels 
w to tbe axis of A. The brush B, therefore, 
traces out a spiral path on the surface of A when 
the drutp Is rotated At the recelv^g station, ah 
exactly similar drum t> and contact G are pro¬ 
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Fra. 1. 

an ordinary block-making process, and attached 
to the cylinder A. Contact will therefore be made 
with the brush B, as the cylinder revolves, at all 
points which would mark the paper were the same 
block used for ordinary printing. For the repro- 
duction at the receiver an electrolytic arrangement 
similar to that of the original Bain telegraph may 
be employed, using potassium iodide and starch 
for the electrolyte, or potassium ferrocyanide with 
an iron electrode brush C. 

This apparatus in its simple form is evidently 
suitable only for reproducing sketches or drawings 
of which ordinary line blocks can be prepared, but 
with an improved receiver, such, for example, as 
the photographic one described below, a 41 half¬ 
tone” block made from a photograph could evi¬ 
dently be used, if the screen were not too fine. 
For satisfactory reproduction the travel of the 
brush B per revolution of A should be equal to the 
distance between the screen lines. 

The repeating relay R may be placed when 
required between the transmitter and the lines to 
enable smaller control currents to be employed. A 
similar relay may be placed at the receiving end, 
if the incoming current is too weak. 

As An alternative to making a metal reproduc¬ 
tion of the original picture for transmission by 
this method, a photograph of the original may be 
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printed on to a sensitised gelatine film on the metal 
cylinder A, and the parts unaffected by light 
washed away to leave the metal exposed, so that 
contact may be made with the brush B. 

One of the best known practical developments of 
photo-telegraphy was made by Dr. Korn some 
twelve years ago* In his apparatus the original 
picture was photographed on to a transparent film, 
which was then wrapped round the cylinder A— 
in this case made of glass. Instead of the contact 
brush B, a fine pencil of light was used, which, 
after passing through the film, fell on a sensitive 
selenium cell and thus modulated the current 
flowing out to the lines in accordance with the 
opacity of the film. Ait the receiver the incoming 
current was passed through a special form of 
galvanometer—practically a double-thread Ein- 
thoven galvanometer—so that a light aluminium 
shutter was moved aside to a greater or less 
extent, depending upon the strength of the current. 
A beam of light was thus controlled in intensity 
before falling upon a sensitive film attached to the 
receiving drum D. The path traced out by this 
beam followed a spiral track on the surface of D, 
as in the case of the brush C of the arrangement 
of Fig. i, and similar governing or synchronising 
arrangements were of course required. 

A photographic recorder of this type possesses 
considerable advantages over the simple electro¬ 
lytic arrangement outlined at first, and enables 
much more accurate work to be accomplished. It 
is obviously not the only possible arrangement to 
obtain the desired result, but, although differing in 
detail, the other varieties that have been used 
operate upon similar principles. 

The chief disadvantage of the selenium-cell 
modulator at the transmitting station is to be 
found in its inertia to rapid changes of illumina¬ 
tion, with the consequent limitation of the speed 
of operation. In the practical apparatus a compen¬ 
sation arrangement was employed to increase the 
speed of transmission, but better results would be 
possible with a light sensitive material having less 
lag, Some of. the more recently discovered 
sensitive materials may prove better in this 
respect. 

An ingenious alternative transmitter has recently 


been put to practical teat. The pboto^rapJiic print 
of the original picture at the transmitter is n»ade 
in gelatine or similar material, giving a 
print when u developed . n Instead of passing a 
metallic contact over such a print, a needle is used 
in such a manner that difference in relief varies thp 
resistance of a microphonic contact, and thus 
controls the line current. The reproduction at the 
receiving station is effected with a photographic 
apparatus of the type described above. 

From the transmission of pictures by wirCj it is 
but a relatively small step to their transmission 
by radio. In the earlier stages of wireless develop¬ 
ment attempts were made in this direction with 
more or less success, but the irregularities of this 
coherer, which was at that time the only receiver 
capable of controlling sufficient local energy to 
operate the recording apparatus, prevented the 
practical development of the method. With the 
modern three-electrode valve receivers and relays 
this difficulty is removed, and their use at the 
transmitting station as continuous-wave generators 
is also advantageous. Considerable developments 
on these lines may therefore be expected in the 
near future. In particular the *last described 
transmitter, with microphonic control, should be 
especially easily adaptable to radio work by using 
any one of the well-known radio-telephone modu¬ 
lation methods. 

During the last few months some considerable 
interest has been aroused by a method of photo¬ 
graph transmission applicable to either wire, cable, 
or wireless signalling. Strictly speaking, however, 
this method is not of the same class as the above, 
in which the picture itself controls the actual sig¬ 
nalling currents, as the transmission is effected by 
a series of code letters, words, or numbers, sent as 
an ordinary telegraphic message between the two 
stations. By this method the original picture is 
divided up into a number of small units, and a 
code letter used to designate the condition of light 
or shade in that unit, thus enabling a complete 
code message to be built up to represent the whole 
picture. At the receiving station the decoding 1 
may be effected in an obvious way, or a 
mechanical decoding machine may be employed to 
reproduce the picture. 


The Structure of the Atom. 1 

By C. G. Darwin. 


III .—The Nucleus . 

N the previous articles we discussed the nucleus 
mainly in connection with the idea of atomic 
number. We shall now return to the characters 
of the nucleus itself; but before doing so it is 
necessary to say something about the atom as a 
whole. Comparatively little is known about the 
electrons surrounding the nucleus—it is not even 
universally agreed whether they are at rest or in 
motion—but a successful beginning lias been made 
by the Bohr spectrum theory, which applies 

1 Continued from p. 83 
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mainly to the specially simple case of hydrogen. 
On the same lines Sommerfdd has also had some 
success with the X-ray spectra. It is quite certain, 
as in all questions of atomics, that the laws of 
classical dynamics do not hold, and the principal 
method in research at present consists in g;\ 
judicious mixture of these laws with the quantum 1 
theory* This latter theory is definitely contra¬ 
dictory not only to the laws of mechanics, but a&p 
to almost any conceivable modification Of then*, 
and its chief justification, an entirely adequate 
one, is the astounding success with which, it birtf 
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/e shall not deal here with these spectroscopic 
question*, but it will he convenient to have a 
definite idea of the scale on which £he atom is 
built. The proportions of its parts vary over so 
wide a range that no drawing can possibly repre¬ 
sent them. We shall be dealing with magnitudes 
as small as cm., and as these large negative 
indices convey little definite to the mind, it will 
be convenient in describing the atom to raise the 
whole scale by io 13 . On this scale i cm. would 
become a length about two-thirds of the distance 
from the earth to the sun. The outermost elec¬ 
trons of the atom would be about a kilometre from 
the nucleus, and for the heavier elements the 
innermost, perhaps three in number, would be 
roughly io metres from it. As to the nucleus 
itself, there is definite evidence that it is less than 
30 etff. in radius, and, in some cases at any rate, 
that it is greater than 2 cm. Other physical 
quantities which we shall require are of a slightly 
more hypothetical nature. On the theory that all 
mass is electromagnetic, we can calculate the 
radius of an electron, since we know its charge 
and mass. This radius comes to about 2 cm. 
(actually i*88 x io~ ls cm,). By a similar calcula¬ 
tion the hydrogen nucleus has a radius of about 
one-hundredth of a millimetre. The same argu¬ 
ment would make the radii of heavier nuclei about 
as small as this, but would not be justifiable, 
because, as we shall see, there is clear evidence 
that these nuclei owe their large mass to their 
being composite structures built up from hydrogen 
nuclei and electrons. From the extraordinary 
smallness of the quantities we have considered, it 
is not surprising that experiments with the 
nucleus should be very difficult. We now turn 
to these,experiments. 

When first describing the nucleus, in the first 
article, we saw that when an a-particle goes 
near it, it describes a calculable orbit, so that we 
can find a distance of closest approach between 
the two. As the predicted law of scattering was 
borne out by experiment, we can conclude that 
the law of force at this distance of closest ap¬ 
proach (£*io- 18 cm. for gold, above called 
30 cm.) is still the inverse square law. There¬ 
fore the sum of the radii of the a-particle and the 
nucleus must be less than this. But a different 
case has been studied in great detail by Ruther¬ 
ford. Where the ^particles are passing through 
hydrogen, the' repulsive forces between the nuclei 
are much weaker than for other substances, 
because the atomic number of hydrogen is only 1, 
and so the nuclei can get much closer together. 
But there is also another difference, for the hydro¬ 
gen nucleus has mass only a quarter of that of 
the a-particle. Consequently, if there is a 
“straight on" collision the hydrogen is shot 
forward at a speed higher than thgrt of the 
colliding a^partide, and the latter follows bn 
behind with reduced speed. This hew type of 
particle* the tt-particle, then proceeds to traverse 
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any matter in its path, losing speed in the same 
sort of way as does an a-particle, and it can be 
calculated that, whereas the fastest a-partides 
go through only 7 cm, of air, the fastest of these 
H-partides should go through 28 cm. (Fig. a). 
Experiment bore out this prediction, but when the 
calculation was pushed further so as to show ho^v 
many should go various distances from 28 cih. 
downwards, a very wide difference was found 
between theory and experiment. This indicates 
that there is something wrong with the theory— 
in fact, that the approach between the nuclei is 
so close that the ordinary law of repulsion fails. 
This ordinary law would give 2 x ip- 18 cm. as the 
distance of closest approach, and we therefore 
condude that the sum of the radii of the hydrogen 
and helium nuclei is greater than this. Now the 



Fig. From Sir Ernott Rutherford*# paper “ 1 he Collliion of 
a-Panicle* wlih laght Atom *” {Phit. M*g , xxxvii., p. 540). 
The wide difference between the “observed** and “ calculated ” 
curves shows that the assumed law of force between *-particle 
and H«nueleu8 is wrong; In fact, that a lower limit has been 
obtained to the else of the nucleus. 

radius of the electron is about 2 x io“ 13 cm., and 
the coincidence of these two numbers tends to 
support the view that there are electrons in the 
nucleus of the helium atom. 

Turning now to the constitution of the nucleus, 
the first piece of information is provided by radio¬ 
activity. In successive radio-active transforma¬ 
tions a- and jS-partides are projected from the 
nucleus. Therefore the latter must contain both— 
that is, helium nuclei and electrons. Next we 
have the evidence from Rutherford’s transmuta¬ 
tion of elements. The experiments in which this 
occurred consisted in the bombardment of various 
elements by o-particles. When nitrogen was 
tried, he observed that a certain number of H-par- 
ticles was obtained* As no hydrogen was present, 
we are compelled to conclude that these particles 
were knocked off the nuclei of the nitrogen atoms; 
so we can be confident that these nuclei contain 
hydrogen nuclei* In recent work Rutherford has gpt 
even further, for he has found another entirely new 
type of particle which is sometimes knocked off 
nitrogen and oxygen. These particles have atomic 
mass 3 and number a, so that if they were 
obtained in bulk they would he helium of density 
35 per cent, less thin ordinary helium. It is at 
present unknown 't&jrit happens tp the remainder 
of the nucleus after these losses, A £oint of great 
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interest in this work is that the new particles come appear to dispose ;;endrclV’ ^ 

off with greater energy than that of the bombard- interpretation of the whole htimbwr 
mg o-partides. If we carry over the language of is not so, and by the use of arguments based On 

chemistry to this new domain we should say that the work of Einstein oh relativity, the departure 

the reaction is exothermic, and nitrogen in a from whole numbers can be made to yield valuable 

metastable state. information. Einstein’s theory implies that aft 

We have so far discussed the special properties energy must have mas& (and also that all mass 

of particular elements. The next evidence is very must have weight). Thus the mass of a helium 

much more general, and holds out great promise nucleus (at. ho. 2 and at. wt. 4) will not be simply 

of extension. This is the recent work of Aston the sum of the masses of its four o-partides and 

with the iA positive rays . n It was undertaken in two electrons, but will also include the mass of 

order to detect whether ordinary elements were its energy of formation. As the hdium is lighter 

composed of isotopes. He found that this was than the sum of the weights of these particles, we 

true of the majority of those he examined (his conclude that this energy is negative—that is to 

numerical results are given in the table in the say, an atom of helium has less energy than its 

first article), but the important result from our separated partides. Lenz has calculated the 
present point of view is that in ail his elements difference and finds that it corresponds to the 

the atomic weight of each isotope was almost energy of about three of the fastest a-particles. 

exactly an integer. This will be slightly qualified So helium is an exceedingly stable substance, and 

in the next paragraph. Aston has so far examined it need create no surprise that its nuclei, when 

eighteen elements and found the rule true, and projected as o-particle$, can undergo the mo$t 

it is scarcely credible, therefore, that it should not violent collisions without disruption. It also 

be universal. But if so, it can only mean that all makes it not unnatural that in radio-active disin- 

nudei are constructed out of hydrogen nuclei. tegration it is helium, and not hydrogen, that is 

That would satisfy the conditions as to mass, and emitted. Moreover, it is well known that the 

in order to make the atomic number correct we atomic weights of most elements are nearer whole 

must then suppose that these hydrogen nuclei are numbers when helium is taken as standard at 4 

cemented together by electrons. For example, than when hydrogen is taken as 1. This indicates 

chlorine has atomic number 17. Its atomic that in most atoms the majority of the hydrogen 

weight, determined chemically, is 35 5, and Aston nuclei are bound together in helium sub-groups, 

finds that it is composed of two isotopes at 35 It will thus be seen that a very promising 
and 37. Therefore three-quarters of the chlorine beginning has been made in the study of the 
atoms have nuclei composed of 35 hydrogen nucleus. We know that it is built up of hydrogen 

nuclei and 18 electrons, while for the remaining nuclei and electrons, and that there is a strong 

. quarter the numbers are 37 and 20 respectively. tendency to form helium sub-groups. We know 

This is the revived form of the famous hypothesis the number of hydrogen nuclei and electrons in the 

of Prout, nuclei of many of the elements, and may expect 

Aston's experiments have not hitherto been to know those of the majority at no distant date, 

sufficiently accurate to detect any departures from Most encouraging of all, we may hope that it will 

the whole number rule, except in the case of not be very long before a definite theory of the 

hydrogen. In this case his work confirms the structure of nuclei is made, based on exact know- 

chemical result that the atomic weight is 1008 ledge of the energy of formation of the various 

instead of being 1. At first sight this would elements. 


Obituary. 

The Right Hon. Sir William Mather. dyeing, finishing, and other textile machinery^ e#* 

■\XTE deeply regret to record the death of porting its products abroad, especially to ‘Russia 
” Sir William Mather, at his residence in the and the United States, in which countries Sir 
New Forest, on Saturday last, September 18. William travelled extensively. He took the 
Sir William was born in Manchester in 1838, and greatest interest in the well-beifig of his Citt- 
educated at private schools, and his studies were ployees, his firm being among the first to establish 
continued under one of his English tutors at the eight hours* day^ and providing for his young 
Dresden. Afterwards he entered his father’s en- workers, mom than forty years agt>, the means 
gineering firm, well known as the Salford Iron of continued instruction in the fundamental prin- 
Works, and worked the usual hours of apprentices, ciples of engineering science, at the hands of hi$ 
in the evenings attending lectures at the Owens chief technical officers, and with striking testStt* 
College, Manchester. In 1862, when he was many of the students gaining Whitworth Add 
twenty-four years of age, he became solely respon- other science scholarships, 
stole for the .management of the business. The Sir William Mather took a deep interest id Ibcal 
firm enjoyed great repute as makers of bleaching, affairs and movements, was a .member ; pf 
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Sil|of 4 School Board for ten years,,from 1872, 
and fcfr a time on Salford Town Council. He also 
entered Parliament, where his intimate knowledge 
of industrial and educational matters proved of the 
greatest service. On the appointment of the Royal 
Commission of 1881 on technical education at 
home and abroad, the report of which did so much 
to direct the attention of the nation to its short¬ 
comings in the means of education and training* in 
Science and its applications, Sir William Mather, 
^because of his intimate experience of the condi¬ 
tions of industry in the United States and Russia, 
tftecepted the position of special commissioner in 
raose countries and wrote two valuable reports 
wHch were included with that of the Royal Com- 
misAion, The inquiries of this Commission un¬ 
doubtedly led to the passing of the Technical In¬ 
struction Act of 1889 and to the subsequent Excise 
and Customs Act of 1890, by which a fund of 
8oo,oooh was placed at the service of technical 
instruction. 

Sir William Mather’s intimate association with 
educational institutions in the United States, and 
his sympathy with the system of manual training 
prevailing there, enabled him to invite its chief 
exponent, Prof. Woodward, of St. Louis, to a 
conference in Manchester in 1882 on “Education 
under Healthy Conditions,” with the result that 
there was established in the Manchester 
Mechanics’ Institution the first manual training 
school in Great Britain. He gave to Chetham 
College (for orphan boys) in Manchester a com¬ 
plete manual training equipment, and likewise did 
the same service for the engineering department 
of the college at Khartoum, in the Sudan. He 
identified himself with all types of educational 
advance, founding in Manchester the Mather 
College for the training of kindergarten teachers, 
and taking a deep interest in the activities of the 
Union of Lancashire and Cheshire Institutes, of 
which he was president from 1908 until 1919, in 
connection with which he founded a valuable 
scholarship and exhibitions. 

One of the chief features of the Franco-British 
Exhibition of 1908 was the fine display of British 
educational enterprise, which owed its initiation 
to Sir William Mather, and of which he bore the 
entire cost. The value of the exhibition was much 
enhanced by the addresses of eminent educationists 
whom he invited. He was a warm supporter of 
the British Science Guild, founded in 1905, and 
was its president from 1913 to 1917. He 
regarded it as “a body capable of development 
up to the rank of a powerful national institution 
permeating the industrial life of the Empire with 
the fruits of scientific research,” and to it he 
gave the most liberal financial support. On the 
foundation of; the Association of Technical Insti¬ 
tutions he became its first president, and gave it 
effective aid in many ways. By Sir William 
Mather's death the causes of education and of 
scientific efficiency in Industry suffer an almost 
irremediable 16 $|. He was laid to rest on Wed¬ 
nesday in the grounds of prestwlch Parish Church, 
near Manohestet 
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The death is announced, pn August 19, at fifty- 
six years of age, of Prof. T. Ridler Davies, 
associate professor of mathematics at McGill 
University, Montreal. 

Sir William Babtie, V.C., who held many 
important posts in the Army Medical Service, died 
on September n,in Belgium, where he was spend¬ 
ing a holiday. Sir William was born in 1859 at 
Dumbarton, and was educated at Glasgow Uni¬ 
versity, where he took his M.B. degree in 1880. 
In the same year he became L.R.C.P., L.R.C.S. 
of Edinburgh, and in the following year entered 
the Army Medical Service, of which he was made 
Deputy-Director-General in 1910. He retained 
this post until 1914, when he was appointed 
Director of Medical Services in India; later he 
filled the same office in the Mediterranean. He 
was created a K.C.M.G. in 1916 and a K.C.B. in 
1919, and was known as an administrator rather 
than for his medical work. 

Sir James B. Ball, chief engineer of the London, 
Brighton, and South Coast Railway, who died 
suddenly on September 17, was born in 1867, and 
started as a railway engineer with the Great 
Northern Railway in 1890. He served with various 
companies until he became engineer-in-chief of the 
Great Central Railway in 1912, a post which he 
occupied until 1917, when he T went to the London, 
Brighton, and South Coast Railway. During the 
latter part of the war, Sir James Ball was ap¬ 
pointed Controller of Timber Supplies for the 
Board of Trade, and in 1918 he was knighted. He 
received the Telford gold medal of the Institution 
of Civil Engineers, and was the author of several 
technical papers communicated to that body. His 
work included the design and execution of many 
large-scale railway and dock enterprises. 

Sir J. W. Byers, one of the leading physicians 
of the North of Ireland, who died on September 20, 
was born in China in 1853, but was educated and 
spent-his life in Belfast. He commenced practice 
in the Children’s Hospital at Belfast in 1879, and 
in 1882 he took over the department for diseases 
of women in the Royal Victoria Hospital in that 
city. In 1896 he was elected honorary president of 
the International Congress of Obstetrics and 
Gynaecology. He was president of the Section of 
Obstetric Medicine and Gynaecology of the British 
Medical Association in 1901, and from 1902 to 
1906 was a member of the council of that body. 
In 1907, Sir John Byers was president of the 
Section of Physical Education and Training in 
Personal Hygiene of the International Congress on 
School Hygiene, and in 1916 he was knighted. 
During his lifetime he took a prominent part in all 
movements concerned with .public health, particu¬ 
larly those dealing with tuberculosis and infant 
mortality. He was the author of many medical 
works, and of some papers and a hook on the folk¬ 
lore of Ulster. 
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Notes. 

The sixth International Congress of Mathematicians 
is being held this week at Strasbourg. It is eight 
years since the last congress was held at Cambridgei 
and it will be noted with regret that the then 
honorary president, Lord Rayleigh, and the president, 
Sir George Darwin, are no longer with us. The 
present meeting was fixed for this year at the Allied 
Conference of Scientific Societies held in Brussels in 
July, 1919; its organisation has been in the hands of 
the Comit6 National Franqais de Math&natique, of 
which M. Emile Picard is president, and of a local 
organising committee (president, M. Villat). On 
Wednesday, after the congress had been formally 
opened by M. Alapetite, Commissaire G£n6ral de la 
R^publique, the members proceeded to elect their 
president and other officers. In the evening a recep¬ 
tion was held by the organising committee in the 
Salle des F6tes. In the course of the meeting lec¬ 
tures are being given by Sir Joseph Larmor (Thurs¬ 
day), Prof. L. E. Dickson (Friday), M. de la Vallie- 
Poussin (Saturday), M. Volterra (Tuesday morning 
next), and M. Norlund (Tuesday afternoon). On 
Friday evening Gen. Tauflieb will give an address on 
u Science in Alsace.” Conducted visits have been 
arranged to the cathedral and the museums, and 
excursions to the ports of Strasbourg and Kehl, to 
Saverne, and to Linge. At the end of the proceedings 
on Tuesday, September 28, the members will be enter¬ 
tained at a banquet kindly given by the organising 
committee. There is every prospect of a successful 
meeting, and it is anticipated that the members will 
have much of interest to communicate after being 
out of touch with each other for so long a period. 
On the eve of a new academic session English 
mathematicians are finding some difficulty in attend¬ 
ing; only ten entries have so far been recorded from 
the United Kingdom. 

Some time ago the National Sea Fisheries Protec¬ 
tion Association initiated a movement for the creation 
of a British Fisheries Society. A draft charter and 
by-laws have been prepared, and anyone interested in 
this matter can obtain a copy of the draft by-laws 
from Capt. G. C. L. Howell, Gadesprings, Hemel 
Hempstead. The proposal is to organise the society 
in two divisions, (1) industrial and (2) scientific, intel¬ 
ligence and general. Each division is organised in 
sections, fourteen in all, and these represent every 
interest in the fishery industry, producers, manufac¬ 
turers, and distributors. Presumably the society as a 
whole will hold periodical meetings, and at these 
matters affecting the industry will be referred to the 
sections as committees. Proposals for a Journal, 
Transactions, and Proceedings, as well as for the 
institution of a library and museum, are outlined, and, 
in general, the objects of the society are to gather and 
diffuse information upon all* matters relating to the 
fisheries and to unite all interests and affiliate the 
various bodies at present in existence. It is supported 
bv a number of men very well known in the fishing 
industry, 
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We have received notice of the forthcoming 
Hshment in Ihe University of Paris of an Institute df ; 
Psychology. The institute will be administered by i : 
council composed of Profs. Delacroix, Dum&s, Janet, 
Pidron, and Rabaud, and the Deans of the Faculty 
of Letters and Sciences* It will afford instruction/ 
both theoretical and practical, in general, physio¬ 
logical, experimental, pathological, and comparative 
psychology. To it will be attached the recently estab¬ 
lished Institute of Pedagogy, forming its pedagogical 
section. Other sections of the institute, dealing with 
the general applications of psychology and with voca¬ 
tional selection, will be formed shortly. The institute 
will grant diplomas to successful students in each of 
these sections and to those who, after attending other 
courses of instruction, have passed the examinations 
therein. It will also be open for research work in 
connection with the University doctorate or higher 
diplomas. This union of Parisian psychologists can 
but strengthen the position of psychology in France* 
Previously Prof. Janet with his colleague, Prof* 
Dumas, worked in psychopathology quite indepen¬ 
dently of the late Alfred Binet, who directed the 
psychological laboratory. Prof. Pi<£ron, Binet’s suc¬ 
cessor, is now joining forces with the most famous 
representatives of French pathological psychology, and 
the institute thus formed is also to encourage the 
applications of psychology to education and to 
industry. The institute deserves to achieve success, 
and it has our best wishes. 

A summary of the weather for the summer season, 
comprised by the thirteen weeks from May 30 to 
August 28, is given in the Weekly Weather Report of 
the Meteorological Office for the week ending 
August 28. The absolute highest shade temperature 
for the whole of the British Isles was 8i° F. in Scot¬ 
land E. and the Midland Counties, whilst in seven 
out of the twelve districts into which the country is 
divided the temperature failed to touch 8o°, the 
highest temperature in England S.W. being 75 0 and 
in the English Channel 73 0 . Frost was registered in 
three of the five eastern districts. The mean tem¬ 
perature for the summer was below the average over 
the whole of the British Isles, the difference ranging 
from 0-5° F. in Scotland N. to r6° in one-half of 
the eastern and western districts. The essential 
feature of the summer was the persistent cool 
weather, and particularly the absence of warm d$ys. 
At Greenwich the coldest of the three summer 
months was August, with a mean temperature of 
587°, which is 4-2° below the average for seventy 
years, and there were only eleven days with the 
thermometer 70° or above against an average of 
twenty-one days. August of 1912 was slightly cooler, 
but this is the only exception since 1841. The mean 
temperature for the whole summer at Greenwich was 
6o°, which is 2 0 colder than the normal. The 
Meteorological Office record for the summer shows 
that the amount of rain was in excess of the normal 
except in Scotland N., England E., and Ireland* 
The greatest excess was 185 in, over the north-west 
of England and 177 in. over the south-east of Eng¬ 
land. The highest total fall was JU77 in. for Scot- 
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tend W u the t$ast 6*25 ip, far England £» July was 
generally the wettest summer month. The duration of 
bright sunshine was less than the normal except in 
Scotland N. and E. 

The annual exhibition of the Royal Photographic 
Society is being held at the society's house, 35 Russell 
Square, W.C.i, and will remain open until the end of 
October, It is divided into three sections, namely, pic¬ 
torial photographs, colour transparencies, and scientific 
and .technical exhibits. The last is exceptionally rich 
in radiographic and astronomical photographs. Mr. 
Luboshez has a room to himself in which he shows 
several series of X-ray negatives on “ Eastman dupli- 
tized film,” made to find the methods of getting the 
best results in normal and adverse circumstances. 
The Sunic Research Laboratory shows radiographs of 
iron and steel welds, a carbon block, and a Palmer 
aero tyre, besides a “radiometallograph of thumb,” 
which shows the lines and dots of the skin with great 
clearness. The other radiographs include a fine series 
by Dr. Robert Knox. The, Astronomer Royal sends 
series of photographs of the total eclipse of the sun 
in 1919, the great sun-spot of March, 1920, and the 
new star in Cygnus, A number of fine photographs 
of the moon and two of the sun is contributed by 
the Mount Wilson Observatory. The research labora¬ 
tory of the Eastman Kodak Co. sends some very 
interesting experimental results. There is a large 
number of natural history subjects. Some of the 
most notable are the president's coal-plant fossils; a 
tree in California which is supposed to be the oldest 
living thing, as it was a sturdy tree when Moses was 
a boy, contributed by the National Geographic Society 
of Washington; and Mr. Hugh Main’s studies of the 
metamorphoses of beetles and other insects which 
take place underground, obtained by means of his 
“Subterrarium.” Mr. Alfred E. Tonge sends sixty 
photomicrographs of the ova of British butterflies, 
including every genus as enumerated in “The Butter¬ 
flies of the British Isles,” and there are other photo¬ 
graphs of entomological, botanical, geographical, 
zoological,' and mathematical interest, besides some 
excellent aeroplane photographs by Capt. F. R. 
Logan. 

The annual meeting of the British Mycological 
Society will be held at Mlnehead from September 27 
to October 2. On Wednesday, September 29, Mr. 
T. Petch will deliver his presidential address on 
“ Fungi Parasitic on Scale Insects.” There will be 
excursions each day, and in the evenings of Septem- i 
ber 30 and October 1 the following papers will be 
read*The Action Of Gravity on the Fungi, Dr. 
Harold Wager; The Genus Ganoderma (Karst), Pat, 
CarietorV Rea; The Mveorhiza of Orchids, J. Rams- 
bottom; The Audibility of the "Puffing” in the 
Larger Diseomyoetes, Prof, A. H. R. Buller; and 
The Spbrulating Gonidia of Evernia prunastri , 
Ach., R, Paulson. 


Prof, A. D. Waller, who went by a Handley Page 
open aeroplane to Brussels on Friday, September 10, 
has sent home the following notes, which are of 
interest as giving details of times, etc.:—“Started 
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| 2.45 p,m M arrived Brussels 4.40. Misty over London. 
England very puzzling. Thames distinct. 2.55.-^Sea 
in sight. 3.15.—Left England. 3.20.—Lovely white 
coast; sun and steamers. Bar. 3000 ft., 95 m.p.h, 
3.23.—Marvellous view of both coasts. 3.33.—Arrive 
Franfle (Calais). 3.47.—Dunkerque. 3.55.—Nieuport 
and scarred battlefield zone. 4.2.—Dixmude. 4.16.— 
Ghent. 4.24.—Approaching Brussels. 4.32.—Brussels 
on horizon (3000 ft.). 4.34.—Are we visible? 4.40.— 
Gently land.” 

Mr. J. Hornbll produces in the September issue of 
Man new evidenoe to prove the common origin of the 
outrigger canoes of Madagascar and East Africa. 
From these we have evidence of a remarkable 
case of culture transmission. It is now clear that the 
dominant Madagascar form is so closely related to 
that of North Java that we may regard them as 
identical. It follows, then, that the East African 
forms are all varieties of the Madagascar model, that 
the vertical stanchion design of African outriggers is 
more primitive than the oblique, and that the re- 
semblanoe of this oblique form of stanchion to certain 
widely distributed Indonesian types of oblique con¬ 
necting-joints (modified stanchions) in Ball, the 
Celebes, and the Moluccas is an instance of con¬ 
vergence and of independent origin. 

Thb recently established Archaeological Department 
in the dominions of his Exalted Highness the Nizam 
of Hyderabad is doing excellent service to the study 
of Indian antiquities. The report of the survey for 
1917-1$, recently issued, describes the progress made 
in the inspection of monuments. Every cave of the 
important AJanta series is now in good order, and only 
some minor improvements remain to be made. In 
co-operation with Sir John Marshall, director of the 
Imperial Indian Survey, arrangements have been 
made to bring out an expert from Italy to examine 
the frescoes and to suggest measures to save them 
from further decay, while it is contemplated, under 
a scheme worked out by Sir John Marshall, in con¬ 
sultation with Sir Aurel Stein and M. Foucher, to 
have them reproduced by the three-colour process. 
Large collections of inscriptions have been made, and 
Mr. T. Srinivas, curator of the Hyderabad Museum, 
was deputed to inspect various other museums in 
India and to arrange for the exhibition of the Hydera¬ 
bad collections. It is much to be desired that the 
other Native States in India, particularly those of 
Central India and Rajputana, should follow the 
example thus set by H.H, the Nizam of Hyderabad. 

An address in memory of Pasteur’s residence there 
was delivered at Strasbourg on July 26 by M. Calmette 
at the Congress of the French Association for the 
Advancement of Science. The subject was “Ultra- 
microscopic Micro-organisms.” After a 1 ,description of 
the salient features connected with nianv of these 
organisms, M. Calmette referred to the difficulty of 
obtaining filter-candles and membranes having a con¬ 
stant and homogeneous texture. Besides their invisi¬ 
bility and filterability, these ultramicroscopic organisms 
present certain common features. They are all 
destroyed at a comparatively low temperature and by 
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weak solutions of most disinfectants. On the other 
hand, they maintain their vitality for a considerable 
time in pure glycerin. They are infectious only by 
direct contact or by inoculation, and never by water, 
air, soil, or fomites. The pathological lesions are 
also similar, and characterised by cell-" inclusions" 
and alterations of the cell-nuclei. 

A typical instance of the deplorable methods of the 
" oologist” Is given in the September issue of British 
Birds by Mr. Thomas Lewis, who set himself the 
task of recording the breeding habits of a colony of 
lesser terns newlv established last year " on the 
southern part of the Norfolk coast.” At one period 
there were more than forty nests on the beach. Then, 
on June 19, the colony "was almost completely 
destroyed by an egg-collector who swept three-fourths 
of the eggs, most of them far gone in incubation and 
some actually chipping, from the beach.” Instances 
of this kind are, unhappily, far too common, and 
while this state of affairs continues the “oologists” 
can scarcely complain when they are reminded that 
between "egg-collecting ” and scientific ornithology 
there is a wide gulf. This abominable raid made a 
complete survey of the breeding habits of this bird 
impossible; but the author fortunately succeeded in 
making a series of very valuable observations on the 
courtship and incubation periods, and in taking a 
number of remarkably fine photographs which accom¬ 
pany his essay. 

The latest report of the Industrial Fatigue Research 
Board (No. 8), by Messrs. S. Wyatt and H. C. Weston, 
is concerned with a preliminary study of some of the 
problems connected with bobbin-winding. The authors 
give a description of the conditions prevailing in the 
bobbin-winding department of a mill where the owners 
are enlightened enough to appreciate the value of 
attention to labour-saving devices and to the welfare 
of the workers. It was found that the conditions of 
labour were generally satisfactory except for the 
length of one of the working periods, which was of 
four and a half hours; such a period is probably too 
long for monotonous work, and might advisably be 
broken up by rest-pauses. The marked individual 
differences in efficiency which were noticed suggest 
that a more careful selection of the workers would 
be advantageous. The liability to accidents was very 
slight and the labour wastage almost negligible, so 
neither of these could be utilivd as data for fatigue. 
In so far as it was possible to use output as an 
indication of fatigue, no signs of undue fatigue were 
evident, although the authors are very careful to 
emphasise the complex nature of the processes in¬ 
volved, and therefore the difficulty of taking such 
negative results as final. Although the data obtained 
do not permit of generalisation, yet it is clear that 
before confident conclusions on the fatigue resulting 
from industrial conditions can be reached, very 
many studies of this nature extending over years must 
be made in this and other trades, so that an abund- 
ance of evidence mav be available as a foundation 
for future work. Such reports are valuable as correc¬ 
tives to the tendency, only too noticeable at the present 
time, to use science unscientifically. 
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Mr. -W. H. Dall, in reviewing “Pliocene and 
Pleistocene Fossils from Alaska M (ITS, tkof, Siirv., 
Prof, Paper 125-C, 1920), points out that evidence 
accumulates against the view of a late Cainozoic 
bridge whereby land animals could cross in the Bering 
Strait region from Asia to America. The ice of 
glacial times afforded the only admissible means of 
communication. The Pliocene fossils of England and 
Iceland, investigated by Mr. F. W. Harmer, indicate 
a more free connection than now exists between the 
Bering Sea and North Atlantic waters. 

The older rocks of Mysore are receiving detailed 
study from the State Department of Mines and Geo* 
logy. In the Records of this Department, vol. xvii., 
p. 67 (1920), Mr. B. Jayaram shows how some of the 
limestones of Mysore have originated from the altera¬ 
tion of calciferous igneous bands, while many actually 
replace quartz-felspar rocks of the granite and gneiss 
scries. In Bulletin No. 9 (1920), Mr. P. S. Iyengar 
treats of the acid rocks of the State in general. As in 
so many areas, the gneisses have proved to be younger 
than a schistose series (here the Dharwars), the rela¬ 
tions being those already pointed out by Drs. Smeeth 
and Fermor over a wider field. Mr. Iyengar is firm, 
and we think thoroughly justified, in his assertion that 
the Peninsular gneiss is an intrusive rock that has 
replaced the formation invaded by it. 

“The Use of the Panoramic Camera in Topo¬ 
graphical Surveying," by Mr. J. W. Bagley, is a 
useful publication of the United States Geological 
Survey (Bulletin 657). In comparison with other 
methods of survey, the panoramic camera has certain 
advantages. Its use reduces very considerably the 
time required to be spent at each station in a plane- 
table survey. It follows that in the case of recon¬ 
naissance surveys a larger number of stations and so 
greater detail are possible with the help of a 
panoramic camera than without it. It is also found 
that with this camera and the plane-table the topo¬ 
grapher is better equipped for country of both high 
and low relief than with the theodolite and plate- 
camera. Considerations of weight owing to the use 
of films instead of plates, and of cost as reflected 
in speedier work, are claimed to show other advan¬ 
tages. Full details are given of the camera and the 
methods of using it. The largest scale of surveys in 
which this camera has been used is 1 : 48,000, but this 
is by no means the limit of its use, which is 
decided by the degree of accuracy necessary in 
determining elevations—that is, roughly, by the con¬ 
tour interval, The bulletin also contains some useful 
notes on the application of photogrammetry to aerial 
surveys, 

Messrs. Nrgretti and Zambka, of Holbom Viaduct, 
have issued a catalogue and price-list of meteorological 
instruments. The publication is well illustrated, and 
a detailed description is given of the Several Instru¬ 
ments. Each section is prefaced by an historical 
sketch of the separate branch of observation, which 
will prove of considerable interest to an observer, And 
supplies ah easy method of valuable information 
being acquired. The catalogue In our hands t* hot 
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complete, and is merely a compilation of dome 
sectional lists; the paging shows how much is 
missing. In the sections for barometer and thermo¬ 
meter the lists do not give the self-recording instru. 
ments, although in rainfall and wind the registration 
instruments are fully dealt with. The section for 
deep-sea thermometers well illustrates the advantage 
secured by the long association of the optician with 
special scientific instruments; these thermometers 
have been carefully watched and improved by the 
maker for about half a century. Sunshine instruments 
of two recognised forms ar6 well described and com¬ 
pared : the “ Campbell-Stokes " recorder burns a 
trace on a time-divided card by the impinging of the 
sun's rays focussed through a sphere of glass; this 
system is generally adopted by the Meteorological 
Office. The other form is the “Jordan ” recorder, in 
which a photograph of the rays of the sun is obtained 
tlfcon a specially sensitised chart. The catalogue will 
be forwarded by Messrs. Negretti and 2 am bra to any¬ 
one who may be interested. 

According to an article by M. Jacques Boyer in La 
Nature for September 4, the aerotechnical institute 
of the Military Academy at Saint-Cyr has installed a 
pneumatic tank for experiments on the effects of 
reduced air-pressure and temperature on the physical 
powers of aviators. The tank in use up to the 
present time is 2 mefres in diameter and nearly 
4 metres long. It is of steel 5 mm. thick, and is 
insulated thermally by an outside layer of cork 10 cm, 
thick. Four glazed portholes are provided, through 
which the officer in charge can observe the aviator 
under test inside. Air-pumps and an air-refrigeration 
plant are provided, so that the pressure and tempera¬ 
ture of the air in the tank can be varied at will. 
Oxygen tubes arc also available, and the interior and 
exterior of the tank are in communication by tele¬ 
phone. By the help of this tank Dr. Garsaux has 
been able to study to what altitude aviators could 
ascend without losing their skill or injuring them¬ 
selves, and at what stage of the ascent oxygen should 
be supplied. These altitudes differ according to the 
temperament of the aviator, but 6000 metres appears 
to be the limit for even the best men, and oxygen 
becomes necessary at 3500 or 4000 metres. Further 
observations are to be made with a larger tank. 


A useful account of the “synthetic" drugs i$ given 
by Prof. J. T. Hewitt in a series of Cantor lectures 
recently published (Journal of the Royal Society of 
Arts, August 13 and 20). Strictly, the phrase 

** synthetic drugs," implying as it does that the sub¬ 
stances in question are produced artificially and find a 
use in medicine, would include many fairly simple 
compounds, such as chloroform; but in practice it is 
restricted to more or less complex carbon compounds 
which are either prepared by truly synthetic methods 
(e*g f veronal, pheftacetin), or obtained by modifying 
the. structure of naturally occurring compound$ 
through chemical treatment Thus morphine, is con. 
verted into cpdeine (methyl morphine) or into heroin 
(diacetyl morphine) by appropriate chemical reactions* 
The lecturer classifies the, various products accord- 
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mg to their chemical relationships as derivatives of 
hydrocarbons, alcohols, ketones; and so on, thus ob¬ 
taining a systematic survey of the various groups. 
The descriptions of the drugs are supplemented by 
outlines of the methods of manufacture, and in many 
instances include notes on the history and literature. 

A simple form of thermo-electric pyrometer, mainly 
intended for use with electric resistance furnaces, has 
been placed on the market by the Automatic and 
Electric Furnaces, Ltd. The thermo-couple is com¬ 
posed of wires of nickel and nickel-chrome alloy, 
these metals being chosen owing to their resistance 
to oxidation at temperatures not exceeding iooo° C. 
The E.M.F. developed by this couple is only about 
one-half that furnished by a junction of iron and 
constantan, but is still sufficiently high to enable a 
pivoted indicator to be used. In order to avoid cold- 
junction errors, the leads to the indicator consist of 
the same materials as those of the thermo-couple—a 
procedure now followed generally in the case of base- 
metal junctions. In a leaflet issued by the firm an 
account is given of experiments performed with the 
view of determining the lag caused by the use of thick 
wires, and also that due to the use of a protecting 
sheath. The results show that notable errors may 
arise by assuming that a sheathed junction closely 
follows the changing temperature of a furnace, parti¬ 
cularly when thick wires are used; and it is concluded 
that tile wires should be as thin as possible—consistent 
with sufficient strength—and, when permissible, 
should be used uncovered. Two types of instrument 
are made : one with the junction unprotected, and 
Intended for use in a clean atmosphere; and the other 
provided with a silica sheath for use in salt-baths, 
wires of No. 20 gauge being used in each. Both 
forms should prove useful for the class of work for 
which they are intended. 

Arranged by the Institution of Petroleum Techno¬ 
logists, an interesting lecture on petroleum refining 
was given on September 8 by Dr. A. E. Dunstan. 
Crude petroleum is a very complex mixture of sub¬ 
stances, which are most conveniently utilised if 
separated into groups (petrol, “white spirit,” kero¬ 
sene, fuel-oil, and so on) according to their volatility. 
One object of refining is to effect this separation; a 
second is to remove impurities, colour, and odour from 
the products. Probably in the future physico-chemical 
methods rather than purely chemical treatment will 
be relied upon for the removal of impurities. Sulphur 
compounds in particular are mentioned as substances 
which are adsorbed by passing oil distillates through 
a column of bauxite or fuller's earth, or, alternatively, 
by passing the vapour of the oil over heated bauxite. 
A fact not very generally known is that “toluol” 
(toluene), so urgently wanted in the war period, 
occurs naturally in certain varieties of crude 
petroleum, and “innumerable tons" of it were, 
indeed, obtained from this source. It is much purer 
than the toluol extracted from coal-tar, and the lec¬ 
turer predicts a “future” for the aromatic hydro¬ 
carbons yielded by petroleum. Toluol can also be 
manufactured by “Cracking" petroleum—that is, 
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breaking down the more complex molecules into 
simpler ones by means of heat. This operation, which 
in its modern forms the lecturer dates back to a patent 
issued in 1890 to the late Sir Boverton Redwood and 
Sir James Dewar, is considered to be the most 
promising way of increasing supplies of petrol from 
petroleum sources. 

Among points of interest in the report (Cmd. 881) 
of the Government Chemist on the work of his 
department during the past financial year we note 
that radium was extracted from many thousands of 
luminous dials, compass-cards, gun-sights, and similar 
materials made for use during the war. The extrac¬ 
tion was complicated by the overwhelming proportion 
of paint with which the radium was mixed, but prac¬ 
tically all was recovered and converted into a form 
suitable for further use at a comparatively small cost. 
For the Board of Trade 532 samples of the potash 
material supplied by Germany to this country were 
analysed, The samples taken were divided into three 
portions; one was analysed in Germany, another here, 
and the third retained in a neutral country for refer¬ 
ence in case of dispute. The report, however, does 
not indicate whether any dispute actually arose. 
Incidentally, in connection with otbei samples, a 
method was worked out for differentiating between 
sodium chloride and potassium chloride in solid caustic 
potash, A good deal of work was done on the deter¬ 
mination of the nature and proportion of the possible 
toxic constituents which might be present in water 
receiving drainage from tarred roads. In the course 
of this work new and delicate methods for detecting 
some of the substances were devised. Carbolic acid, 
for instance, can now be detected and estimated when 
present in even smaller proportion than one part in a 
million parts of water. The total number of samples, 
368,898, dealt with during the year showed an increase 
of nearly 80,000 compared with the previous year. The 
principal increases were due to imported goods, such 
as wihe, sugar, tea, and cocoa; they are indicative of 
the revival of trade after the return to peace conditions. 

We have just received the Lincolnshire Naturalists’ 
Union Transactions for 1919. The first portion of 
the volume is devoted to the annual reports of the 
sectional officers, recording, in most cases, the work 
which has been done during the past year in their 
own departments. The report frpm the botany section 
is somewhat different; it consists of notes selected 
from observations on seed-dispersal which have been 
made during the past fifty years by the sectional presi¬ 
dent and his colleagues. The methods adopted by birds 
for the transportation of seeds over long distances are 
mentioned, and the remainder of the report is given 
over to a list of the agents and methods by which the 
seeds of the commoner trees are dispersed, A complete 
list of the author’s observations, which he promises 
to publish in a future volume, “The Flora of Lincoln¬ 
shire,” will be welcomed by ecologists. The volume 
also includes lists of marine shells of the Lincoln¬ 
shire coast by Mr. A. Smith, and of non-marine 
moliusca of the county, contributed by Mr. J, W. 
Musham from data obtained from the manuscripts of 
the late Mr. W. J. Roebuck. 
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Our Astronomical Column. 

Another Quickly Moving Dwarf Star.— Mr. 
Innes’s zeal in examining pairs of plates with the 
blink micrometer has been rewarded by the discovery 
of another very interesting dwarf star with a large 
proper motion and parallax. The former was detected 
from plates taken at Sydney, the latter from a series 
of fourteen plates taken at Johannesburg with the 
Franklin-Adams lens. The star is of the iath magni¬ 
tude; its position for 1920 is R.A. uh. 12m. 52-398.* 
S. deck 57 0 8' 13-1*; the proper motion in R.A. is 
-2-506*, in deck +0-973*, total 2-688* in P.A. 291-2°. 
The parallax from R.A, measures was found to be 
0-350*, that from declination measures 0-324*.. 

"The proper motion of aCentauri is h V68* in P,A. 
281-4°. That of the present star is sufficiently near 
this to suggest that it may belong to the same system. 
Mr. Innes notes that if this were the case its parallax 
would bo about 0-5*. It is not stated whether he 
took the radial velocity of aCentauri into account; 
in any case, the observed parallax is sufficiently near 
to render the assumption of connection tenable. 

Prof. Barnard’s Observations of Nova Persei.— 
Prof. Barnard puts the Yerkes refractor to good use 
in continuing to observe novae long after they have 
become too faint for ordinary observers. The Monthly 
Notices, R.A.S., for June contains his observations 
of Nova Persei, 1901. Its light is still subject to 
fluctuations; thus it rose from 137 to 12-6 between 
1919 November 15 and 18, declining again to 13-7 in 
the three following days. The mean value in 1920 
is 13-48, and the progressive decline appears to have 
ceased. Unlike some other novae, its aspect does 
not now differ from that of an ordinary star, and 
Prof. Barnard considers that it has returned very 
closely to its condition before the outburst. Micro¬ 
meter measures of position appear to show a slight 
proper motion of the nova relative!v to faint adjacent 
stars, the centennial displacement being 1-08* in the 
direction of diminishing R.A. and 2-20* S. 

It is noted that the period required to decline to 
the pre-nova condition varies in different stars between 
eight and fifteen years, which is surprisingly short, 
considering the tremendous character of the outburst. 

The Bergedorf Observatory, Hamburg.— Vol. ii , 
Nos. 3-5, of the Abhandlungen of this observatory, 
which has just been issued, contains a useful cata¬ 
logue of the positions, magnitudes, and colour-indices 
of the stars in the Pleiades (584 in number) down to 
mag. 14. The magnitudes were determined by 
observations with two wedge-photometers. Com¬ 
parison with Hertzsprung’s photographic catalogue 
shows that the visual magnitudes of the fainter stars 
are brighter in the mean by 0-7. The colour-indices 
increase rapidly from mags. 3 to 10, remaining 
fairly constant after this. Comparison is also made 
between the number of stars in each half-magnitude 
interval and the number to be expected in an average 
region of the same area in galactic latitude 237* 
using the table of Van Rhijn. For stars brighter 
than mag. 11 the excess is more than threefold; it 
then gradually declines, reaching zero at mag. 13$. 
Another essay discusses the planetary observations 
made from 1909 to 1920. An interesting round dark 
spot on Jupiter had the abnormallv large rotation 
period of 9h. 5813m. from 1920, February 17 to 
March 18; it then split into two portions, one retain¬ 
ing the same rotation period, while the other had the 
value ph. $3-501,, from observations between March 27 
and April 1. There Is also a study of the contour 
lines of eoual luminosity In the Milky Wav (north of 
dec!. -25°). The brightest regions are beriveen y and 

Cygni and in Sagittarius. 



Smtembeb.53, 1920] ■ . MATU.RE 

Physiological Effects of Insufficient Oxygen Supply.* 


125 


Bv J, Barckoft, C.B.E., M.A., F.R.S. 


P ROMINENT among the pathological conditions 
which claimed, attention during the war was 
that of insufficient oxygen supply to the tissues, or 
anox®mia. The statement has been made that 
“anox®mia not only stops the machine, but wrecks 
the machinery, M This phrase is so apposite that I 
shall commence by an inquiry as to the limits within 
which it is true. 

Anything like complete anoxaemia stops the machine 
with almost incredible rapidity. Though the breath 
can be held for a time, it must be borne in mind that 
the lungs normally contain about half a litre of 
oxygen, and that this will suffice for the body at rest 
for upwards of two minutes. But get rid of the 
residual oxygen from the lungs even to the extent 
possible by the breathing of nitrogen, and you will 
find that only with difficulty will you endure half a 
minute. It seems doubtful whether complete absence 
of oxygen would not bring the brain to an instan¬ 
taneous standstill. So convincing are the experi¬ 
mental facts to anyone who has tested them for him¬ 
self that I will not further labour the power of 
anoxaemia to stop the machine. I will, however, say 
a word about the assumption which I have made that 
the machine in this connection is the brain. 

It cannot be stated too clearly that anoxaemia in 
the last resort must affect every organ of the body 
directly. Stoppage of the oxygen supply is known 
to bring the perfused heart to a standstill, to cause a 
cessation of the flow of urine, to produce muscular 
fatigue, and at last immobility, but from our present 
point of view these effects seem to me to be out of 
the picture because the brain is so much the most 
sensitive to oxygen want. 

To what extent does acute anoxaemia in a healthy 
subject wreck the machinery as well as stop the 
machine? By acute anoxaemia I mean complete or 
almost complete deprivation of oxygen which, in the 
matter of time, is too short to prove fatal. No doubt 
many data might be quoted of men who have re¬ 
covered from drowning, etc. Such data are com¬ 
plicated bv the fact that anoxaemia has only been a 
factor in their condition. These data, therefore, have 
a value in so far os they show that a very great 
degree of anoxaemia, if acute and of short duration, 
may be experienced with but little wreckage to the 
machine, They have but little value in showing that 
such wreckage is due to the anoxaemia, because the 
anoxaemia has not been the sole disturbance. 

Cases in which the anoxaemia has been uncom¬ 
plicated are to be found among those who have been 
exposed to low atmospheric pressures; for instance, 
balloonists and aviators. Of these quite a consider¬ 
able number have suffered from oxygen want to the 
extent of being unconscious for short intervals of 
time. 

No scientific observer has pushed a general condi¬ 
tion of anoxaemia either on himself or on his fellows 
to the extent of complete unconsciousness. The most 
severe experiments of this nature are those carried out 
by Dr, Haldane and his colleagues. One experiment in 
particular demands attention, Dr, Haldane and Dr. 
Kellas 1 together spent an hour in a chamber in which 
the air was reduced to between 320 mm, and 395 mm. 
It Is difficult to sav ho^v far they were conscious. 
Clearly each believed the other to be complete master 
of his own faculties, but it is evident that Dr. 


j Fr °*P opemnr address of the President of Section I (Physiology) 
de ! TPS “* nwjtlns of the Bril Wi A vocation on August *4. 

1 Haldane, KeiUu, end Kennaway. fty nai vfPkysMpfy, vel, iiii. 
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Haldane was not so. I gather that he has no. recol¬ 
lection of what took place; that whenever he Was 
consulted about the pressure he gave a stereotyped 
answer which was the same for all questions; ai>d 
that even with a little more oxygen present he was 
sufficiently himself to wish to investigate the colour 
of his lips in the glass, but insufficiently himself to 
be conscious that he was looking into the back, and 
not the front, of the mirror. Dr. Kellas, who could 
make observations, never discovered Dr. Haldane’s 
mental condition, though boxed up with him for an 
hour, and went on consulting him automatically. A 
somewhat similar experiment was performed on the 
other two observers, with results differing only in 
degree. 

Yet the after-effects are summed up in the fol¬ 
lowing sentence: “All four observers suffered some¬ 
what from headache for several hours after these 
experiments, but there was no nausea or loss of 
appetite. ” 

Of real importance in this connection are the results 
of carbon monoxide poisoning. Of these a large 
number might be cited. Those interested will find 
some very instructive cases described in a volume 
entitled “The Investigation of Mine Air,” by the late 
Sir C. Le Neve Foster and Dr. Haldane.® The cases in 
question were those of a number of officials who 
went to investigate the mine disaster on Snaefell, in 
the Isle of Man, in May, 1897. Of the five cases 
cited all suffered some after-effects, by which 1' mean 
that by the time the blood was restored sufficiently 
to its normal condition for the tissues to get the 
amount of oxygen which they required, the effects of 
the asphyxia had not passed off, and to this extent 
the machine suffered. 

To sum up, then, what may be said of the per¬ 
manent damage caused by acute anoxaemia, it seems 
to me to be as follows : No degree of anoxaemia 
which produces a less effect than that of complete 
unconsciousness leaves anything more than the most 
transient effects; if the anoxaemia be pushed to the 
point at which the subject is within a measurable 
distance of death, the results may take days or weeks 
to get over, but only in the case of elderly or un¬ 
sound persons is the machine wrecked beyond repair. 1 


Chronic Anoxaemia . 


And now to pass to the consideration of what I 
may call chronic anoxaemia—that is to say, oxygen 
want which perhaps is not very great in amount, but 
is of long duration. The most obvious instances of 
men subject to chronic anoxaemia are the dwellers at 
high altitudes. In these the anoxaemia does not wreck 
the machine. On what I may call the average healthy 
man anoxaemia begins to tell at about 18,000 ft. At lower 
altitudes no doubt he will have some passing trouble, 
but it seems to me from my own experience that this 
altitude is a very critical one. Yet there are mining 
camps at such heights in South America at which 
the work of Hfe is carried on. The machine is kept 
going by a process of compensation, in part carried 
out bv a modification in the chemical properties of 
the blood, in which both the carbonic acid and the 
alkali diminish, The result, according to mv inter¬ 
pretation of my own observations on the Peak of 


Foster wid Haldane. , “The Investigation of Mine Air." (Griffin and 
Co., 1905.) 

* fi nce the address wa* written Dr. Haldane has told me of a number of 
victims of the same accident who were brought out alive by the search 
party,'but In whose case the machine was wracked beyond repair. They 
soon died. 
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Teoerifle, which appeared to be confirmed by the 
experiments in a partially vacuous chamber in 
Copenhagen, 4 was this: The hydrogen-ion concen¬ 
tration ot the blood Increased slightly, the respiratory 
centre worked more actively, and the lung became 
better ventilated with oxygen, with the natural result 
that the blood became more oxygenated than it would 
otherwise have been. 

The difference which this degree of acclimatisation 
made was very great. On Monte Rosa in one case 
15 mm, of oxygen pressure were gained in the lungs. 
To put the matter another way, the amount of 
oxygen in our lungs at the summit was what it 
would otherwise have been 5000 ft. or 6000 ft. lower 
down. 

The body, then, had fought the anoxaemia and 
reduced it very much in degree, but at the same time 
the anoxaemia had in a subtle way done much to 
stop the powers of the body, for this very acclimatisa¬ 
tion is effected at the expense of the ultimate reserve 
which the body has at its disposal for the purpose of 
carrying out muscular or other work. The oxygen 
in the Lungs was obtained essentially by breathing 
at rest as you would normally do when taking some 
exercise. Clearly, then, if you are partly out of 
breath before you commence exercise you cannot 
undertake so much as you otherwise would do. As a 
friend of mine—who has camped at 23,000 ft., a 
higher altitude, I believe, than any other man—put 
it to me : “ So great was the effort that we thought 
twice before we turned over in bed.” 

One of the interesting problems with regard to 
chronic anoxaemia is its effect upon the mind. Sir 
Clement Le Neve Foster’s account of himself during 
CO poisoning shows loss of memory, some degree 
of intelligence, and a tendency to repeat what is said. 
The whole train of his symptoms strongly suggests 
some form of intoxication, and is not dissimilar to 
that produced by alcoholic excess. Here it may be 
noted that, so for as isolated nerves are concerned, 
there is Very good evidence that alcohol and want 
of oxygen produce exactly the same effects, i.e. they 
cause a decrement in the conducting power of the 
nerve. And herein lies a part of its interest, for 
pharmacologists of one school, at all events, tell me 
that the corresponding effects of alcohol are really 
due to an inhibition of the higher centres of the 
mind; you can, therefore, conceive of the mental 
mechanism of self-control being knocked out either 
because it has not oxygen enough with which to 
“carry on,” or because it is drugged by some poison 
as a secondary result of the anoxaemia. 

To pass now to the results of more chronic 
anoxremia, if I were to try to summarise them in a 
sentence 1 should say that, just as acute anoxasmia 
simulates drunkenness, chrome anoxaemia simulates 
fatigue. 

A page in mv note-book written at the Alta Vista 
Hut, at an altitude of 12,000 ft., commences with a 
scrawl which is crossed out, then “6 Sept.,” the 
word “Sept.” is crossed out and “March” is in¬ 
serted, “March” shares the same fate as “Sept.,” 
and “April,” the correct month, is substituted, and 
$0 on, more crossings out and corrections. AH this 
you flight sav with justice is the action of a tired 
man. The other pages written at lower altitudes do 
not, however, bear out the idea that 1 was out of 
health at the time, and there was no reason for tired¬ 
ness on that particular day. Another symptom fre¬ 
quently associated with mental fatigue is irritability. 
Anyone who has experience of high altitudes knows 
to his cost that life does not run smoothly at 
10,000 ft. If the trouble is not with one^ own 

* HmweWnch *nd Umthard, aiioud by R^inbrlrigv. 

NO. 2656, VOL. 106] 


’ . ■ ' ' >r ' ' ■ , , '\ r r r >!r ‘ 1 

temper, it is with those of one’s colleagues; and *6 
it was in many cases of gas poisoning and in tts6 
case of aviators. In these subjects the apparent 
fatigue sometimes passed into a definitely neuras¬ 
thenic condition. At .this point an issue appeared to 
arise between the partisans of two theories. One 
camp said that the symptoms were definitely those of 
anoxaemia, the other that they were due to nerve- 
strain. As I have indicated later on, it is not clear 
that these two views are mutually exclusive. It takes 
two substances to make an oxidation, the oxygen and 
the oxidised material. If the oxidation does not take 
place, the cause may lie in the absence of either or 
of both,, in each case with a similar effect. The 
subject really is not ripe for controversy, but it is 
amply ripe for research—research in which both the 
degree of anoxaemia and the symptoms of fatigue are 
clearly defined. 

So muqh, then, for the injury to the machine 
wrought by chronic anoxaemia. 

Types of Anoxaemia. 

Anoxaemia is by derivation want of oxygen in the 
blood. Suppose you allow your mind to pass to some 
much more homely substance than oxygen—such, for 
instance, as milk—and consider the causes which may 
conspire to deprive your family of milk, three obvious 
sources of milk deficiency will occur to you at once ; 
(1) There is not enough milk at the dairy; (2) the 
milk is watered or otherwise adulterated so that the 
fluid on sale is not really all milk; and (3) the milk¬ 
man from that particular dairy does not come down 
your road. 

These three sources of milk deficiency are typical 
of the types of oxygen deficiency. 

The first is insufficient oxygen dispensed to the 
blood by the lungs. An example of this type of 
anoxaemia is mountain-sickness. The characteristic 
of it is insufficient pressure of oxygen in the blood. 
In mountain-sickness the insufficiency of pressure in 
the blood is due to insufficient pressure in the air. 
But this type of anoxaemia may be due to other 
causes. In such cases, either caused by obstruction, 
by shallow respiration, or by the presence of fluid in 
the alveoli, the blood leaving the affected areas will 
contain considerable quantities of reduced haemo¬ 
globin. This will mix with blood from unaffected 
areas which is about 95 per cent, saturated. The 
oxygen will then be shared round equally among the 
corpuscles of the mixed blood, and if the resultant 
is o^ly 85-^0 per cent, saturated the pressure 
of oxygen will only be about half the normal, and, 
as I said, deficiency of oxygen pressure is the charac¬ 
teristic of this type of anoxaemia. 

The second type involves no want of oxygen pres¬ 
sure in the arterial blood; it is comparable,to the 
watered milk. The deficiency is really in the quality 
of the blood, and not in the quantity of oxygen to 
which the blood has access. The most obvious 
example is ansemia, in which the blood contains too 
low a percentage of haemoglobin, and because there 
is too little haemoglobin to carry the oxygen, too 
little oxygen is carried. Anaemia is, however, only 
one example of this type of anoxaemia. The haemo¬ 
globin mav be useless for the purpose of oxygen 
transport; 'it may be turned in part into methpemo- 
globin, as In several diseases, e.g, among workers 
in the manufacture of some chemicals, and in some 
forms of dysentery contracted in tropical climates, or 
it mav be monopolised by carbon monoxide, as lit 
mine-air. 

Thirdly, the blood may have access to sufficient: 
oxvtfen and may contain sufficient functional hefemo- 
globin, but owing to transport trouble it may *u?t he 
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circulated }n efficient quantities to the tissues. The 
quantity "or oxygen whlai reaches the tissue in umt 
tun* is too small,. Literally, according to the strict 
derivation of the word anoxemia," the third type 
should perhaps be excluded from the category of 
conditions coveted by that word, but as the result is 
oxygen starvation in the tissues it will be convenient 
to include it 

The obvious types of anoxaemia may therefore be 
classified in sorrte such scheme as the following: 

Anoxemia. 

_ _L_„ _ 

T ~ 1"’ " 1 

1, Ateexic Type- a. Anaemic Type. 3. Stagnant Type. 

The pfttaartr of oxygen in The quantity of inne- The blood U normal, 
the blood ia too low. tionil hemoglobin It bat U supplied to the 

Th* tuemoglobm i* not tooemft.L ibsuetm intnffitient 

saturated to the normal The oxygen pressure is quantities, 
extent. normal. Examples: 

The blood is dark. The blood is normal in s. Secondary result 

Examples ; colour. of histamine shock. 

1. Rare atmospheres. Examples a. Hemorrhage. 

a. Areas of lung par- w Too t littkhmtw 3, back pressure, 
tlally unventimted. giobin. 

3. fluid or fibrin on 1. CO brnmogloblo. 
surface of cells. 3. Methmmoglobln. 

Anoxic anoxaemia is essentially a general as 
opposed to a local condition. Not only is the pressure 
of oxygen in the blood too low, but the lowness of 
the pressure, and not the deficiency in the quantity, 
is the cause of the symptoms observed. 

The workers on Pike’s Peak, for instance, 
emphasised the fact that the increase of red-blood 
corpuscles during their residence at 14,000 ft, was 
due to deficient oxygen pressure. No doubt they were 
right, but the point was rather taken from their 
argument by their assertion in another part of the 
paper that the oxygen pressure in their arterial blood 
was anything up to about 100 mm. of mercury. Let 
me, therefore, take my own case, in which the 
alveolar pressures are known to be an index of the 
oxygen pressures in the arterial blood. 1 will compare 
my condition on two occasions, the point being that 
on these two occasions the quantities of oxygen united 
with the hemoglobin were as nearly as may be the 
same, whilst the pressures were widely different. 

As I sit here the haemoglobin value of my blood 
is 96-97, which corresponds to an oxygen capacity of 
0*178 c.c. of O, per c.c, of blood. In the oxygen 
chamber on the last day of my experiment, to which 
I refer later/ the oxygen capacity of my blood was 
0*201 c.c. Assuming* the blood to be 95 per cent, 
saturated now and 84 per cent, saturated then, the 
actual quantity of oxygen in the blood on the two 
occasions would be : 

Oxygen Percentage Oxygen 

capacity. saturation. content. 

0*178 05 0169 

0*201 84 OI69 

Here 1 am in my usual health. In the chamber I 
vomited; my pulse was 86, it is now 56; tny head 
ached in a most distressing fashion; itwas with the 
utmost difficulty that I could carry out routine gas 
analyses, and when doing so the only objects which 
I saw distinctly were those on which my attention 
was concentrated. 

In the anoxic type of anoxwmia there may then be 
quite a sufficient quantity of oxVgen in the blood, but 
a sufficient quantity does not avail in the face of an 
insufficient pressure. Indeed, as I shall show pre¬ 
sently, the anoxic type of anox*mia is the most 
serious. We are, therefore, confronted with some¬ 
thing of a paradox in that the most severe type of 
anoxaemia is one in which there is not necessarily an 
insufficient quantity of oxygen in the blood at all. 

• Bkiwoft. Cooke, Kkttridfe, Parous, ud Parpen*, hurmsl of Ph\* 
'MuU., p. 4*r, igw. 
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It ,i$ interesting and not uninstructive to try to 
calculate the degree to which the tissues are pre¬ 
judiced by being subjected to 4 various types of 
anoxaemia. Let us suppose that we have a piece of 
tissue—muscle, for instance—which normally is 
under the following conditions: 

(a) One cubic centimetre of blood per minute runs 
through it 

(b) The total oxygen capacity of this blood is 
0*188 c.c. of oxygen per c.c, of blood. 

fc) The percentage saturation is 97. 

" f d\ The oxygen pressure Is 100 mm. 

fej The oxygen used is 0*059 c.c. 

(/) The oxygen pressure in the tissues is half of 
that in the veins, in this case 19 mm. 

My colleague, Mr. F. J. Roughton, has calculated 
the amount of oxygen which would penetrate this 
tissue from the blood in each type of anoxaemia, if 
the oxygen which reached it in the blood was reduced 
to 66 per cent, of the quantity stated above. 

Measurement of Anoxaemia. 

In the study of all physical processes there comes 
a point, and that very early, when it becomes neces¬ 
sary to compare them one with another to establish 
some sort of numerical standard and have some sort 
of quantitative measurements. The study of 
anoxaemia has reached that point. By what scale 
are we to measure oxygen want? 

Let us take the anoxic type first. There are two 
scales which might be applied to it, both concerning 
the arterial blood; the one is the oxygen pressure in 
it, the other is the consequent percentage of the 
haemoglobin which is oxyhaemoglobin. The important 
thing is that there should be as little reduced h®mo- 
giobin as possible. The more reduced haemoglobin 
there is present, the less saturated is the blood; or, 
as the American authors say, the more wusaturated is 
the blood. They emphasise the fact that it is the 
Quantity of reduced haemoglobin that is the index of 
the anoxic condition. They speak not of the per¬ 
centage saturation, but of the percentage of unsatura¬ 
tion. A blood which would ordinarily be called 85 per 
cent, saturated they speak of as 15 per cent, un¬ 
saturated. 

Anoxic anoxaemia, in many cases of lung affection, 
should be measured bv the direct method of arterial 
puncture introduced by Stadie/ for the simple reason 
that the relation between the alveolar air and the 
arterial blood is quite unknown. Such, for instancy, 
are cases of many lung lesions of pneumonia in 
which the lung may be functioning only in parts, of 
pneumothorax, of pleural effusions, of emphysema, 
of multiple pulmonary embolism, in phases of 
which the arterial blood has been found experi¬ 
mentally to be unsaturated. In addition to these 
definite lung lesions there is another type of case on 
which great stress has been laid by Haldane, 
Meakins, and Priestley, namely, cases of shallow 
respiration/ A thorough investigation of the arterial 
blood is such cases is urgently necessary. Indeed, in 
all cases in which it is practicable, the method of 
arterial puncture is desirable. But in the cases of 
many normal persons—as, for instance, those of air- 
men’at different altitudes—alveolar-air determinations 
would give a useful index. 

The anaemic type of anoxaemia is gauged by the 
quantity of oxyhaemoglobin in the blood. In the case 
of simple anaemias this is measured by the scale in 
which the normal man counts as too, and the haemo¬ 
globin in the anaemic individual is expressed as a 
percentage of this. This method has been stan- 

J Experimental Medic me, vol. *«., _p, % 1914, 

7 Haldane, Meakfai, afid Priestley, fomenat a Phytic lory, vol. Hi. 
p. Aeo, igtS-ifr 
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dardiaed carefully by Haldane, and we now know 
that the man who shows 100 on the scale has an 
oxygen capacity of 0185 c.c, of oxygen for every c-c- 
of blood. We can, therefore, in cases of carboxy- 
hwmoglobin or met haemoglobin poisoning, express 
the absolute amount of oxyhaemoglobin pressure 
either by stating the oxygen capacity and so getting 
an absolute measurement, or in relative units by 
dividing one hundred times the oxygen capacity by 
0*185, and thus getting a figure on the ordinary 
haemoglobin metre scale. 

The Mechanism of Anoxaemia, 

Perhaps the most difficult phase of the discussion 
is that of how anoxaemia produces its baneful results. 
Before you discuss whether a certain effect is due to 
cause A or cause B, be clear in your own mind that 
A and B are mutually exclusive. 

Let me take an example and suppose 

(1) That the energy of muscular contraction in the 
long run depends in some way on the oxidation of 
sugar: 

(a) That in the absence of an adequate supply of 
oxygen tire reaction C 0 H 3 ,O e +6O 3 =6CO a +6H a O can¬ 
not take place in its entirety; 

(3) That in such circumstances some lactic acid is 
formed as well as carbonic acid; 

{4) That the hydrogen-ion concentration of the 
blood rises and the total ventilation increases. On 
what lines are you to discuss whether the increased 
ventilation is due to “acidosis," by which is meant in 
this connection the increased hydrogen-ion concentra¬ 
tion of the blood, or to “anoxaemia"? Clearly not 
on the lines that it must be due to one or other, for 
in the above instance anoxaemia and acidosis are, to 
some extent, dependent variables. 

I have chosen the above case because measure¬ 
ments have been made throughout which make the 
various ■assumptions fairly certain, and tell us pretty 
clearly in what sort of chain to string up the events, 
what is cause and what is effect. Clearly it would 
be ridiculous to start a discussion as to whether the 
breathlessness was due to "acidosis ’* or "anox*mia." 
Each has its place in the chain of events, but I have 
heard discussions of whether other phenomena of a 
more obscure nature were due to oxygen want or to 
acidosis. Such discussions tend to no useful end. 

Nor is this the only problem with regard to oxygen 
want concerning which my warning is neeaed. 
Oxygen want may act immediately in at least two 
ways : 

(1) In virtue of absence of oxygen some oxidation 
which otherwise might take place does not do so, 
and therefore something which might otherwise 
happen may not happen. For instance, it may be 
conceived that the respiratory centre can go through 
the rhythmic changes of its activity only as the 
result of the oxidation of its own substance. 

(2) A deficient supply of oxygen may produce, not 
the negation of a chemical action, but an altered 
chemical action which in its turn produces toxic pro¬ 
ducts that have a secondary effect on such an 
organism as the respiratory centre. 

Now these effects are not mutually exclusive. In 
the same category are many arguments about whether 
accumulations of carbonic acid act specifically as 
such or merely produce an effect in virtue of their 
effect on the hydrogen-ion concentration. Here again 
the two points of view are not, strictly speaking, 
alternatives; and, in some cases at all events, both 
actions seem to go on at the same time. 

It will be evident that in any balanced action in 
which CO, is produced its accumulation will tend to 
retard the reaction; but, on the other hand, the same 
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accumulation may very likely raise the hydrojgei* 4 ofr 
concentration, and in that way produce an effect. 

It is rather fashionable at present to say that "the 
whole question of acidosis and anoxaemia is in a 
hopeless muddle.*’ To this I answer that if it is in. 
a muddle, I believe the reason to be largely beams* 
schools of thought have rallied round words and have 
taken sides under the impression that they have no 
common ground. The “ muddle,” in so far as it 
exists, is not, I think, by any means hopeless; but 
I grant freely enough that we are rather “at the 
commencement than at the end of the subject; that 
much thought and much research must be given, 
first, in getting accurate data, and, secondly, on 
relating cause and effect, before the whole subject 
will seem simple. No effort should be spared to re* 
place indirect by direct measurements. My own infer¬ 
ence with regard to changes of the reaction of the 
blood, based on interpretations of the dissociation 
curve, should be checked by actual hydrogen-ion 
measurements, as has been done by Hasselbach and 
is being done by Donegan and Parsons.' Meakins 
also is, I think, doing great work by actually testing 
the assumptions made by Haldane, Priestley, and him¬ 
self as regards the oxygen in arterial blood. 

The Compensations for Anoxaemia . 

For the anoxic type of anoxaemia two forms of 
compensation at once suggest themselves. The one 
is increased haemoglobin in the blood; the other is 
increased blood-flow through the tissues. Let us, 
along the lines of the calculations already made,, 
endeavour to ascertain how far these two types of 
compensation will really help. To go back to the 
extreme anoxic case already cited, in which the 
haemoglobin was 66 per cent, saturated, let us, first, 
see what can be accomplished by an increase of the 
haemoglobin value of the blood. Such an increase 
takes place, of course, at high altitudes. Let us sup¬ 
pose that the increase is on the same grand scale 
as the anoxaemia, and that it is sufficient to restore 
the actual quantity of oxygen in 1 c.c. of blood to 
the normal. This, of course, means a rise in the 
haemoglobin value of the blood from 100 to 150 on 
the Gowers scale. Yet even so great an increase in 
the haemoglobin will increase the oxygen taken up 
in the capillary from each c.c. of blood only from 
0031 to 0036 c.c., and will, therefore, leave it far 
short of the 006 c.c. which every cubic centimetre 
of normal blood was giving to the tissue. So much, 
then, for increased hemoglobin. It gives a little, but 
only a little, respite. Let us turn, therefore, to 
increased blood-flow. 

In the stagnant type of anoxaemia the principal 
change which is seen to take pfaee is an increase iff 
the quantity of haemoglobin per cubic millimetre of 
blood. 

This increase is secondary to a loss of water in the 
tissues, the result in some cases, as appears from the 
work of Dale, Richards, and Laidlaw/ of a forma¬ 
tion of histamine in their cells. Whether this 
increase of haemoglobin is to be regarded as merely 
an accidental occurrence or as a compensation is 
difficult to decide at present, Roughton’s calcula¬ 
tions rather surprised us by indicating that increased 
haemoglobin acted less efficiently as a compensatory 
mechanism than we had expected. This conclusion 
may have been due to the inaccuracy of our assump¬ 
tions. I must therefore remind you that much 
experimental evidence is required before the asstiihfK 

5 an,and P*r«ot»*. Journal of vnl. Ul t p. 315, X&19. 

9 I)* 1 e wd Richards. Journal of Physiology , -ol, lii., p. iio» 

Dale Aitd Ltldlaw. Ibid., p. 335. , ^ 
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above are anything but assump¬ 
tions, But; so far as the evidence available at the 
present time can teach any lesson, that lesson is 
this ; The only way of dealing satisfactorily with the 
anoxic type of anoxsexnia is to abolish it by in some 
way supplying the blood with oxygen at a pressure 
sufficient to saturate it to the normal level. 

It has been maintained strenuously by the Oxford 
school of physiologists that Nature actually did this; 
that when the partial pressure in the air-cells of the 
lung was low, the oellular covering of that organ 
could clutch at the oxygen and force it into the blood 
at an unnatural pressure, creating a sort of forced 
draught. This theory, as a theory, has much to 
recommend it. 1 am sorry to say, however, that 1 
cannot agree with it on the present evidence. I will 
only make a passing allusion to the experiment which 
I performed in order to test the theory, living for six 
days in a glass respiration-chamber in which the 
partial pressure of oxygen was gradually reduced 
until it was at its lowest—about 45 mm. Such a 
pressure, if the lung was incapable of creating what 
1 have termed a forced draught, would mean an 
oxygen pressure of 38-40 mm. of mercury in the 
blood, a change sufficient to make the arterial blood 
quite dark in colour, whereas, did any considerable 
forced draught exist, the blood in the arteries would 
be quite bright in colour. Could we but see the 
blood in the arteries, its appearance alorte would 
almost give the answer as to whether or no oxygen 
was forced, or, in technical language, secreted, 
through the lung-wall. And, of course, we could see 
the blood in the arteries by the simple process of 
cutting one of them open and shedding a little into 
a closed glass tube. To the surgeon this is not a 
difficult matter, and it was, of course, done. The 
event showed that the blood was dark, and the most 
careful analyses failed to discover any evidence that 
the body can force oxygen into the blood in order 
to compensate for a deficiency of that gas in tho air. 

Yet the body is not quite powerless. It can, by 
breathing more deeply, by increasing the ventilation 
of the lungs, bring the pressure of oxygen in the air- 
cells closer to that in the atmosphere breathed than 
would otherwise be the case. 1 said just now that 
the oxvgen in my lungs dropped to a minimal pres¬ 
sure of 48 mm.; ’ but it did not remain at that level. 
When I bestirred myself a little it rose, ns the result 


of increased ventilation of the lung, to 56 mm., and 
at one time, when 1 was breathing through valves, it 
reached 68 mm. Nature will do something, but what 
Nature does not do should be done by artifice. 
Exploration of the condition of the arterial blood 
only in its infancy, yet many cases have been 
recorded in which in illness the arterial blood has 
lacked oxygen as much as, or more than, my* own 
did in the respiration-chamber when 1 was lying on 
the last day, with occasional vomiting, racked with 
headache, and at times able to see clearly only as an 
effort of concentration* A sick man, if his blood is 
as anoxic as mine was, cannot be expected to fare 
better as the result, and so he may be expected to 
have all my troubles In addition to the graver ones 
which are, perhaps, attributable to some toxic cause. 
Can he be spared the anox&mia? The result of our 
calculations so far points to the fact that the efficient 
way of combating the anoxic condition is to give 
oxygen. During the war it was given with success in 
the field in cases of gas poisoning, and also special 
wards were formed on a small scale in this country 
in which the level of oxygen in the atmosphere was 
kept up to about 40 per cent., with great benefit to a 
large percentage of the cases. The practice then 
inaugurated. is being tested at Guy's Hospital by 
Dr. Hunt, who administered the treatment during 
the war. 

Nor are the advantages of oxygen respiration con¬ 
fined to pathological cases. One of the most direct 
victims of anoxic anoxaemia is the airman who flies 
at great heights. Everything in this paper tends to 
show that to counteract the loss of oxygen which he 
sustains at high altitudes there is but one policy, 
namely, to provide him with an oxygen equipment 
which* is at once as light and as efficient as possible— 
a consummation for which Dr. Haldane has striven 
unremittingly. And here I come to the personal note 
on which I should like to conclude. In the-pages 
which I have read views have been expressed which 
differ from those which he holds in matters of detail 
—perhaps in matters of important detail. But Dr. 
Haldane's teaching transcends mere detail. He has 
always taught that the physiology of to-dav is the 
medicine of to-morrow. The more gladly, therefore, 
do I take this opportunity of saying how much I 
owe, and how much I think medicine owes and will 
owe, to the inspiration of Dr. Haldane’s teaching. 


The University Problem in London. 


A REUNION of the Old Students' Association of 
the Royal College of Science was held on 
Tuesday evening, September 14, at the Imperial 
College Union, South Kensington. The president 
(Sir Richard Gregory) was in the chair, and the 
principal feature was an address by Prof. H. E. 
Armstrong entitled '‘Pre-Kensington History of the 
Royal College of Science and the University Problem 
hi London.' 7 The address was devoted largely to an 
autobiographical sketch of Prof. Armstrong’s early 
experiences at the Royal College of Science, dating 
hack to the summer term of 1865, when he became 
student of its forerunner, the Royal College of 
Chemistry, then situate in Oxford 'Street. Prof, 
Armstrong’s reminiscences of Hofmann, McLeod, 
Tyndall, Huxley, Frimkland, and others were all 
delightful to listen to, but especially of the first- 
named did he evidently cherish an affectionate 
memory, A discussion followed, in which the chairman, 
n r. M. O* Forster* Prof. Whitehead, Prof. Morgan, 
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Prof. E. W. Skeats, Dr. G. T. Moody, and Mr. S. W. 
Hunt took part. Some remarks of the lecturer 
referring to examinations seemed to be regarded as a 
polemic against this feature of university life, and 
called forth a certain amount of timid apology and 
some vigorous defence. Prof. Armstrong, briefly 
replying, explained that he did not object to examina¬ 
tions, but to the London system; what he was anxious 
to see was a series of institutions established in 
London which would make education effective. It 
was for each one to consider what was the best 
system, but so long as each school attempted to do 
everything there could not be success. The part of 
the address referring to this subject is subjoined. 

I have now fifty years' direct experience of the 
London University system. Throughout this period 
the talk has ever been of examinations, never of 
teaming—London has been without educational ideals. 
Under the system methods of teaching have been 
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hopelessly stereotyped; the teachers have neither 
been free to teach nor the students to Jearn- At no 
time has the character of the training been under 
discussion; the one concern has been to maintain the 
** standard ” of the examinations—-as if there could 
be a fixed standard when examiners are always being 
changed and knowledge grows from day to day. No 
two Individuals are mentally comparable. In the 
degree examinations no allowance has been made for 
the student's proclivities and choice of profession; 
for example, whether chemist or physicist, the candi¬ 
date has been forced to reach the same standard in 
both chemistry and physics. There may have been 
a well-meant intention to lay a broad foundation, but 
there has been no understanding of student*nature. 

Philosophers insist that the main office of educa¬ 
tion is to develop and foster the altruistic spirit—a 
belief in truth, in goodness, in beauty, in each for 
its own sake; so we should believe in education 
primarily for its own sake, as the source of our 
happiness, not mainly because it brings pecuniary 
advantage or preferment. From this point of view 
the present university examination system is one of 
the most selfish, the most corrupting, ever created; 
it encourages love of show and advertisement, the 
spirit of competition and commercialism. Unfor¬ 
tunately, the vested interests which its practice has 
created are numerous and powerful; the underground 
influence these will exert in deprecation of change 
cannot fail to be great. Teachers themselves will Be 
loth to abandon it, for, being paid starvation wages, 
the pittance they gain from examinations is of con¬ 
sequence. 

The Germans alone have grasped the problem of 
university education. At the degree examination 
they have only required proof of competent knowledge 
of the student's chosen subject, together with general 
knowledge of a couple of cognate subjects which he 
has been allowed to select from a list. Whatever 
stone® we may throw at German morals, we cannot 
but admit that their system has given results in 
practice, whilst ours has not. The time is coming 
when we shall be forced to allow “self-determination ” 
in higher education as well as in the case of small 
nations. 

Intellectuals are not only a peculiar people, but a 
mixture of peculiar classes of definitely peculiar people. 

We have long ceased to believe in the disciplinary 
value of this or that subject, and are gradually, but 
all too slowly, coming to admit that allowance must 
be made for the extraordinary variation in the ability 
and intellectual proclivities of individual students. Tl 
have given particulars of my own case, but I know 
of many similar experiences among friends and 
students whom I have had under constant observa¬ 
tion. I know several men *wh6 have greatly distin¬ 
guished themselves as students in subjects which they 
nave thrown entirely to the winds in later life, the 
study of which has been without the least influence 
on their mental development. Being; acquisitive and 
conscientious workers, they set themselves to an 
Allotted task and succeeded in it, but the time spent 
in the study was wasted. Many able students have 
the advocate's faculty of getting up a case for the 
time being and as quickly forgetting it when over. 

I am satisfied, from long study of the two classes, 
that the average engineering student and the average 
chemical or physical student are of two quite different 
types of mind. The engineering student shies at 
chemistry and physics, and rarely acquires sympathy 
with either subject, not because he does not want to 
learn them, but because their method makes no 
appeal to his intelligence—the habit of mind of the 
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engineer being conetmctlve, 

and physicist is analytical and introspective. . The 
engineer usually does work at the request of others) 
when he realises what Is wanted, as a rule he can 
meet requirements. He is prepared to learn how to 
use electrical machinery, but he does not want to 
know much about electricity. 

Chemical engineers are being much asked for. We 
may raise a few by striving to teach engineers to be 
chemists; a larger proportion, perhaps, by teaching 
chemists- engineering, because many chemists are 
constructive in their outlook as well as analytical, but 
in neither case will the hybrid be really competent in 
both subjects. If we are wise we shall follow the 
German example and manacle chemist with engineer 
and attune the two to work in sympathetic vibration* 
The engineer has been spoilt in this country, and 
needs to be put in his place. He has far too nuich 
assurance, and is believed in just because he does 
things which make a public show; really, he is not 
anything like so big as he would have us believe, 
and is largely dependent on chemists and others who 
do the work he but plans. All this is by way of 
emphasising my point that special kinds of university 
education must be provided to meet the wants of 
specific classes—that there is no one royal road to 
effective knowledge. The man who masters a sub¬ 
ject he has feeling for does so intuitively—it is in 
him to understand. When we complain, too often 
unjustly, of the failure of students in examinations 
and that they have learnt little or nothing, assuming 
that it is because they have been inattentive or no? 
applied themselves, we do not realise how difficult it 
is for most to learn. 

To be specific, 1 am of the opinion that the Im¬ 
perial College must be autonomous. To be efficient 
its courses must be most carefully adjusted to suit 
the special peculiarities of its students, and their 
ability must be rated by those who can follow and 
appreciate their work. Only their teachers can do 
this. As Sir W. H. Bragg and Prof. Starling stated 
in their striking letter to the Times of December 22 
last: “The whole development of university educa¬ 
tion in London is impeded at every step by the sub¬ 
jection of the colleges to an examining body which 
is incompetent by constitution to deal with academic 
affairs. Academic freedom is essential to progress.” 
The teachers must always be in advance of the 
examiners, who necessarily work to a published pro¬ 
gramme; if they be made subservient, all sense of 
initiative disappears, and their efforts to improve and 
advance are stultified and sterilised; moreover, but 
few students have the desire to work at subjects 
which do not pay in the examinations, nor can they 
be blasted in view of the intensity of the struggle for 
existence. True ideals are only possible under a free 
system. 

But I would not merely free the Imperial College 
and continue it as it is; I would limit its functions, 
because I am sure that it does not, and cannot in the 
future, do all that it now attempts, and apparently 
desires, to do. It attempts to provide both for 
physical and biological science, but the requirements 
of these two branches of knowledge are totally dis¬ 
tinct, to be met only by distinct staffs. Devotion to 
physical science involves and requires a mathematical 
habit of mind; biological science is definitely non- 
mathematical in its tendencies; the two habits are 
very rarely conjoined- Past discussions on heredity 
afford a striking illustration of this diuality. Though 
a chemist, I happen always to have had rttarfied 
biological leanings. In studying my colleagues la 
science, nothing has struck me more than the slight 
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appeal bk>log¥ tnftkes to thnee on the physical side* 
Naturalists there #re, not a few ; but these, as a 
rule, are not developed scientific workers. The pro¬ 
fessed devotee to physical science is rarely a 
naturalist; even mineralogists are not often found 
among them. Biochemistry has been to the fore of 
late years, but the so-called biochemists are mostly 
just ordinary chemists in disguise, working with 
materials derived from animal or vegetable substance. 
The number who have distinct biological feeling is 
very small—probably to be counted on the-hand. 

To meet the entirely special requirements of 
biology, I would constitute University College an 
Imperial College of Biological Science and Techno¬ 
logy. 1 would interchange the biological staff of 
the College at South Kensington and that on the 
physical side of the college in Gower Street. The 
Rockefeller gift has rendered this change one that is 
now easier to make and more desirable than it ever 
was. If effected, it would at least be a great step 
towards the solution of the pressing problem of pre¬ 
liminary medical education in London. 

To deal with the third of the London colleges, 
King’s, its science may well be handed over to the 
two colleges I have suggested. Let it, then, become 
a great independent Imperial College of Arts and 
Economics. 

The three colleges should be federated in one 
Imperial University of London. The objective of the 
tripartite organisation would be to make education in 
each of the three departments effective, which it never 
will be so long as three conflicting colleges exist in 
which the same subjects are taught without any pro¬ 
vision for the mental dissimilarities to which 1 have 
insistently referred. 

London and the provincial universities suffer from 
the disability that they afford no opportunity for social 
training. Cambridge and Oxford necessarily rank 
before them in this respect, and the attractiveness of 
the two ancient Universities cannot be countered, as 
it largely depends on time and tradition. But social 
training is of the utmost importance, and the attempt 
must be made to provide it in London, 

The man of men who knowe h men, the Man of men U he t 

His army is the human race and every foe must flee. 

If the Arts College were established on a country 
site, such as that at Kenwood, space might be found 
for attractive residential quarters as well as playing 
fWds, and on these latter students from the three 
colleges might well unite their forces; but it is clear 
that hostels will be required both at Kensington and 
in Gower Street. If these had gymnasia and 
debating halls, students would be much brought 
together. But even if such provision be made, Cam¬ 
bridge and Oxford, on account of their social advan¬ 
tages, will always tend to attract the intelligence of 
the nation, and the teaching centres in London and 
the provinces will suffer accordingly. The only way 
of competing op^n to the latter is that each should 
become so prominent in some special subject that, of 
necessity, those who wish to be proficient in the 
subject will be attracted. 

Each of the three colleges would award its own 
degrees. Sir Philip Magnus, who is a conservative 
advocate of the present system, would have the col¬ 
leges grant a diploma, leaving the degree to be 
awarded; by the University. In a letter to the Times 
of June ii last he remarks; “In the interests of 
university education it is surelv wiser to maintain the 
distinction between a college diploma and a university 
degree They do not, and should not, connote the 
same qualifications,, and for that reason, if for no 
other, they should remain distinct.” 
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As a matter of fact, in London the diploma has 
connoted the same qualification as the degree; the 
course of training at the Imperial College is the 
same, whether or no the student take the university 
degree; at most he is compelled to “cram” some 
subject or special section of a subject not in the 
diploma course. Such learning, we know, is almost 
always forgotten after the examination is over. 

The degree-hunger is upon us; students demand 
degrees, and will have them at any cost. The ques¬ 
tion is : Shall it be at the cost of their moral outlook 
and of much wasted time, or in recognition of honest, 
thorough work ? Scientific workers desire to be 
designated by some distinct title; even the American 
puts aside his Republican feeling and is pleased to be 
called ” doctor. 11 

Diploma is not an English word; it is suggestive 
of exhibitions and a framed illuminated certificate 
rather than of the university. You cannot call a man 
“ Diplomat so and so “—the more so as diplomacy 
now ranks as a doubtful profession. When Sir Philip 
Magnus says that diploma and degree do not connote 
the same qualifications, he has unconsciously in his 
mind the idea that the University course includes 
“arts” training, and counts for culture; but the 
dip lorn a-holder is not required to pass in any literary 
subject when a candidate for the degree. 

Sir Philip Magnus, 1 know, fears the neglect of 
literary study in a college such as the Imperial Col¬ 
lege, though he has nothing to say against the neg¬ 
lect of science in an arts course. Those who live in 
houses built of the thinnest of glass should not speak 
too loudly. This view is based on a fallacy, on the 
assumption that scientific workers in general are 
weak on the literary side, especially in expressing 
themselves. They are no weaker than their literary 
brethren; as a rule, both come to the University \\uh 
the same literary preparation; neither has been 
taught the art of writing. The art of reading is 
acquired during youth; literary foundations shoulu 
be laid during the school-years, and, if well and truly 
laid, will be built upon afterwards. The love of hooks 
can come only as a free gift, through quiet suggestion 
and opportunity and leisure to read. The university 
is the place for special study and self-development— 
the place whefe chances sacrificed at school are often 
recovered; but as the future student of science in 
an efficient college will be required to record the work 
he does in accurate and logical terms and to be concise 
in his statements, he will, in fact, receive definite 
literary training, maybe in advance of his literary 
contemporary. 

Under a federal scheme such as I hnve outlined a 
student would be free to attend courses at a college 
not his own, and would have credit for such outside 
attendance. He would be as broad as his heredity 
would permit. 

My proposals may seem to be revolutionary, but we 
need a revolution in education to make it effective. 
Merely to mend and patch the old machine will not 
help us; new ideals should prevail. We must deter¬ 
mine to go forward, putting self in the background 
and thinking only of national interests. Somewhere 
a leader must be found ; “to see and dare and decide; 
to be a fixed pillar in the welter of uncertainty.” It 
is our imperative duty to “shut together the clasps 
of resolve.” 

Dreading retreat, dreading advance to make, 

Round ve revolve, like to the wounded *nafce>. 

At this critical hour there can be no better call to 
all than that of the single line In the biting, short 
poem “To England/ 1 in a recent issue (August 26) 
of the Times : 

Shew what yea are, if kith «nd pn*reu* rmet. 
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The Exmoor Earthquake of September 10. 

ARLY in the morning of Friday, September jo, 
three slight earthquakes were felt in North 
Devon in the district between Morte Bay and Exmoor 
Forest. The first occurred at about 13.15 a.m., and 
this was ’followed about an hour later by two slighter 
shocks separated by an interval of ten minutes. 
Though it is reported that part of a chimney was 
dislodged at East Down, and that the light at Bull 
Point lighthouse was extinguished, it is doubtful if 
the intensity of the shock at any place exceeded the 
degree 4 of the Rossi-Forel scale. 

The chief interest of the earthquake lies in its 
connection with a similar, but slightly stronger, shock 
which occurred on January 23, 1894 ( Geol . Afag., 
vol. iiL, 1896, pp. 553-56). This earthquake disturbed 
an area 30 miles long, extending from Ilfracombe to 
about 2 miles east of Dulverton, and 16J miles wide, 
the whole area containing about 389 square miles. 
The centre of the inner isoseismal (intensity 4) was 
half a mile south-west of Simonshath. From the 
dimensions and relative positions of the isoseismal 
lines it was inferred that the earthquake was due to 
a fault passing" close to Simonsbath, running in the 
direction E. 22 0 S., and hading to the south—a posi¬ 
tion w^ich agrees almost exactly with that of the 
northern boundary fault of the Morje Slates. The 
length of the fault-displacement was probably about 
jo miles.. 

From the accounts so far received it appears that 
the disturbed area of the recent earthquake is shifted 
to the west. It is about 22 miles long, miles wide, 
and contains about 230 square miles. The centre lies 
half a mile north of East Down and a mile south of 
the northern boundary fault of the Morte Slates— 
that is, on its downthrow side. The length of the 
seismic focus was about 8 miles, with its centre 
10 miles west of. that of the earthquake of 1804. 
The points of interest are (1) that, as is so often the 
case in British earthauakes, the epicentre migrated 
to the west, and (2) that the lengths of the two foci 
and the distance between their centres were roughly 
equal to that which separates the epicentres of British 
twin earthquakes. C. Davison. 


Aids to Forecasting . 1 

A LONG-FELT want of the weather forecaster has 
been a methodical classification of weather types 
associated with the various weather conditions which 
present themselves. The weather-chart commonly 
offers a picture familiar enough to the forecaster, but 
there is much connected with the movement and 
development which depends upon the bounding condi¬ 
tions. A low-pressure system or depression when 
appearing off our south-west coasts may have a clear 
path to the north-eastward, the high-pressure system 
in its front giving way to its progress. On the other 
hand, the high-pressure system or anticyclone may 
be well established and may maintain its ground, thus 
compelling the advancing disturbance to adapt its 
track to the situation—a feature of no uncommon 
occurrence, but one offering considerable difficulty to 
the work of the forecaster. 

Lt.-Col. Gold has made a good attempt to classify the 
different types of weather which present themselves, 
and it seems an advance on any previous effort in this 
direction. The memoir is not hampered by mathe- 

1 "Typ** of Prewure O'ttrllmt'on. with Note* And TuMm for th« 
Fourteen Year* iqos-tfl." Hv E. GoM, M*reorrtlcnrio*l Offic«. Geo¬ 
physical Memoirs, No. 16. (Published by the Air Ministry.) Price it. ttL 
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matics, and is-the outcome of a •. classific&tlon-aiid 
analysis made by-the Meteorological Section*. R.E., 
in France during the late war. It is an effort to 
supply the forecaster when indoubt with reference to 
some previous situations of a similar character, So 
that he may see what developments occurred... 

Forecasting is admitted to be a matter of experience 
which is not always very lengthy. ' Fifteen types and 
sub-types have been selected, and are graphically 
shown in the diagrams. The con trolling feature in 
the type is the distribution of atmospheric pressure, 
and especially the position of the anticyclone. The 
Dally Weather Charts for fourteen years, 1905-18, 
have been analysed according to these types and Are 
classified by months. The results are given in tables, 
and the forecaster, having drawn his chart,* can 
see to which type it most nearly corresponds, and 
then look up the dates in the corresponding month 
on which the type previously occurred. On reference 
to the Daily Weather Charts for these days he will 
be able to trace the later developments. 

The 'type-frequency is given in a table for the 
several months on the totals for fourteen years, which 
shows clearly the preference of different types for the 
separate seasons. The essential weather features 
associated with each type are clearly set out, and 
relate primarily to the winds and weather of North- 
East France and Flanders, although applying also to 
the conditions over the British Isles. C. H. 


American Work in Genetics. 

'“PHE increasing intricacy of genetic problems and 
A the volume of contributions from American in¬ 
vestigators are notable features of present-day biology. 
Selection of a few recent papers will indicate the way 
in which genetic experiment is permeating many 
fields of biological research. 

Dr. F. B. Sumner is continuing his studies of the 
Californian races of the deer-mouse, Peromyscus mam - 
culatus , and in a paper on geographic variation and 
Mendelian inheritance (jowrn. Exptl . Zool ., vol. xxx., 
No. 3) reaches conclusions which, if substantiated by 
further work, will be of great interest. The sub¬ 
species studied are rubidus, which occurs near the 
coast northwards from San Francisco Bay; Gavnbeli * 
a coast-form south of the bay; and sonoriensis , a 
desert form from the interior of Southern California. 
Wild mice were trapped from eight stations within 
these areas, and caged mice are also being exten¬ 
sively bred. Significant racial differences are found 
in respect to mean length of skull, ear, foot, pelvis, 
femur, and tail, width of the dorsal tail stripe, colour 
of pelage, pigmentation of feet, and number of toll 
vertebrae. Local differences also occur within , the 
range of the same sub-species. Mutations have been 
described which show Mendelian inheritance, but in 
hybrids between geographic races it is claimed that 
the result is a blend, with very little evidence of later 
segregation. 

Among the numerous genetic studies of extra bristles 
in Drosophila, that of MacDowell has been most 
extensive. In two of his latest papers (journ. Exptl. 
Zool, vol xxiiL, No. 1, and vol. xxx., No. 4) he has 
further analysed the effects of selection on the number 
of bristles. After selection for a high number 
through several generations, reverse selection was 
found to be impossible, except after crossing with the 
normal type, which has four bristles. One main 
factor determines a monohybrid ratio in crosses; with 
normal flies, but there is no dominance In the ordinary 
$ense, and there are additional genetic differences 
between flies having extra bristles. Stiidiea by Payne 






indicate the presence of one bristle factor in the sex 
chrotoosome and another in the third! group, but the 
exact relation of these to the increase in number of 
bristles has not been determined, The environment 
also influences the number of bristles which appear. 
In MacDowell’s experiments forty-nine generations 
were bred, and it was found that in a uniform environ¬ 
ment selection had no effect after the thirteenth 
generation ; statistical methods show that selection 
failed to shift the modal condition, and no mutations 
occurred during the experiments. 

in a study of the effects of alcohol on white rats, 
the same author (Proc. Nat, Acad. Sci., vol. Jil,, 
p. 577) finds that alcoholised rats showed a consider¬ 
able falling off in the weight of their offspring, and a 
still ^greater loss in fecundity. Twenty-nine pairs of 
normal rats produced three hundred young in the 
same time that thirty alcoholised pairs produced one 
hundred and eight young. He also (Proc. Soc. Exptl. 
Biol, and Med., vol. xvi., p. 125) finds that the children 
and grandchildren of parents which had been treated 
with alcohol for two months before the birth of their 
young were less apt than the controls in learning to 
run a maze or to make a multiple choice. 

The Leguminosae are well known to have usually 
compound leaves, but several genera have unifdiolate 
varieties, or even spedes, Blakeslee (Journal of 
Heredity , April, 1919) describes such a form arising 
as a mutation in the Adzuki bean (Phaseolus angu- 
laris). His studies of Datura (Blakeslee and Avery, 
Journal of Heredity, March, 1919) have disclosed a 
number of new forms differing from the type in shape 
of capsule, foliage, and other characters. They 
transmit their characters as a complex, chiefly through 
the female, and in one instance a distinct new species 
seems to have arisen which breeds true, but appears 
to be sterile in crosses with the parent species. 

R. R. G. 


Increase of Population—a Warning. 

pROF. E. M. EAST has much that is important in 
A his address as retiring president of the American 
Society of Naturalists, meeting at Princeton (Scientific 
Monthly , vol. x., 1920, pp. 603-24). At present 
there are about 1700 million people, with an annual 
increase of between 14 and 16 millions. The white 
race is increasing much more rapidly than the yellow 
or the black. China’s 300 million population is 
practically stationary. With the exception of France, 
few white peoples are increasing at a less rate than 
10 per thousand. It is true that in most of the civil¬ 
ised countries of the world the birth-rate is slowly 
but steadily decreasing, but the result is not what 
many would have us believe. Where the birth-rate is 
low, the death-rate is low, except in France. Prof. 
East predicts that, owing to the steadily increasing 
development of preventive medicine, the decrease in 
the birth-rate will have no great effect on the natural 
increase in the world for'many years to come. If the 
rate of increase, actually existent during the nineteenth 
century in th e United States should continue, within 
the span of life ; of the grandchildren of persons now 
living the States will contain more than a billion 
inhabitants. “Long before this eventuality, the 
struggle for existence in those portions of .the* world 
•it present more densely populated will, be something 
peyond the imagination of those of us who have lived 
;n a time of plenty/’ The law of diminishing returns 
ev *n now in operation in a comparatively new. 
country like Attijftrka* thought to be supplied with 
inexhaustible fields. Prof. East considers in. detail 
what tpay be Acme by jtnprpyed utilisation of energies, 
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improved agriculture, improved breeding, and so on; 
but he is not sanguine. To the criticism that he has 
not allowed for the “immense possibilities in the way, 
of utilising sea food,” he responds with vigour. The. 
cloud grows denser when it is noticed that the birth¬ 
rate of the foreign population of the United States, 
coming largely now from eastern and southern Europe, 
is so much greater than that of the Anglo-Saxon stock 
(to which, it is claimed, most of the superior types 
belong) that within a century the latter will be but a 
fraction of the whole. Prof. East looks forward to 
severe restriction of immigration; the spread of educa¬ 
tion; equitable readjustment in many economic cus¬ 
toms; rational marriage selection which will tend 
to an increase of the birth-rate in families of high 
civic value; and among the rank and file a restriction 
of births commensurate with the family resources and 
the mother’s strength. 


Glass Technology. 

have received from the Department of Glass 
Technology, University of Sheffield, a copy of 
vol. ii. of “Experimental Researches and Reports” 
published by that department. The papers included 
have already appeared in the Journal of the Society 
of Glass Technology. They range over a somewhat 
wide field of the glass industry, and include papers 
dealing with bottle-glass and glass-bottle manufacture, 
chemical glassware, glass for lamp-working purposes, 
besides accounts of such relevant investigations as the 
accurate calibration of burette tubes, a simple ap¬ 
paratus for the detection of strain in glass, and the 
annealing temperatures of lime-soda and magnesia- 
soda glasses. There are also a paper descriptive of 
the glass industry of North America and an account 
of the year’s progress in glass research under the 
auspices of the Glass Research Delegacy. The 
condition of the glass industry in this country un¬ 
doubtedly calls for sustained and systematic research, 
and this contribution of the Department of Glass 
Technology of the University of Sheffield must be 
of considerable assistance to what should be a great 
and national industry. The newly founded Glass 
Research Association has also an extensive pro¬ 
gramme of research in the field of what may 
be called industrial and laboratory glass, and the 
British Scientific Instrument Research Association is 
also more particularly concerned with investigations 
into optical glass. With such a measure of co-opera¬ 
tion and co-ordination as the development of the re¬ 
searches shows to be necessary between these various 
bodies, there is hope that the users of all tvpes of glass 
in this country may be able to find a home supply 
equal, if not superior, to the foreign sources to which, 
before the war, they perforce had to go for much of 
the glass they needed. 


Rate of Evolution. 

P ROF. E. G. CONKLIN discusses (Scientific 
Monthly , 1920, vol. x., pp. 589-602) the 

difficult question of the rate of evolution, in¬ 
cluding under evolution (a) diversification of 
species, (b) more perfect adaptation to the condi¬ 
tions of life, and ( c ) increasing differentiation and 
integration, or, more briefly, progress. If the rate of 
diversification (“divergent evolution”) depends upon 
the number of mutations that appear. Prof. Conklin 
argues that it showed be proportional, other things 
being equal, to the rate of reproduction. But this 
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coes not aeeiti to be the case, 1! the rate of improve- 
ment in adaptation (“ adaptative evolution ”) depends 
upon the rate of mutation and the severity of elimina¬ 
tion, it also should be proportional to the rate of 
reproduction; but the finely adapted birds and 
mammals have a relatively low rate of reproduction* 
If the rate of “progressive evolution " depends upon 
the rate of mutation and the severity of selection, it 
again should be proportional to the rate of reproduction; 
but the most complex and most highly differentiated of 
all animals have the lowest rate of reproduction. In 
face of the difficulty of accounting for the differences 
in the rate of evolution, Prof. Conklin doubts whether 
current theories as to the causes of evolution are 
wholly satisfactory. It may be doubted, however, 
whether we are able to state the problems of diversity 
of rate with sufficient precision to allow of their being 
used as tests of the validity of the {etiological formulae in 
the field. It is likclv enough that there are factors of 
organic evolution still to be discovered, but we do not 
think that Prof. Conklin exhausts the potency of those 
that are already known. Thus, after writing : “ It seems 
highly probable that the rate of mutation is influenced 
bv environmental conditions, as Plough has shown in 
the case of the pomace-fly, and it is probable that 
environment has played a large part in the rate of 
evolution,” he adds : “On the other hand, the evidences 
against the inheritance of the effects of use and dis¬ 
use are so strong that one hesitates to invoke their 
aid. 11 We submit, however, that the rdle of a 
changeful environment in affording mutational 
stimulus has very little to do with its rdle in imprint¬ 
ing modifications. We agree, all the same, with Prof. 
Conklin that there is no reason for supposing that 
the formulation of the factors in evolution is approach¬ 
ing exhaustiveness. Etiology is still a young science. 


University and Educational Intelligence. 

The Air Ministry announces that Dr, O. S. Sinnatt, 
lecturer in mechanical engineering at King’s College, 
University of London, has been appointed professor 
of aeronautical science at the R.A.F, Cadet College, 
Gran well. 

We learn from Science for August 27 that the family 
of the late Sir John Darling, of Adelaide, South Aus¬ 
tralia, has contributed the sum of 15,000!!, towards 
the cost of erecting a new building for the medical 
school of the University of Adelaide. This building 
will be designed to accommodate the departments of 
physiology, biochemistry, and histology, and the 
medical library. The building will be erected and 
equipped at a cost of 25,000!. 

A full account of the courses of instruction in the 
various departments of Bradford Technical College 
will be found in the calendar which has iust been 
issued. Full-time day courses in technical sciences 
are provided which extend over three or four years; 
they lead to the college diploma. Part-time courses, 
mainly evening work, are also given. The latter arc 
intended to meet the needs of those who are engaged 
in industry during the greater part of their time. 
Special facilities are also given to students who may 
wish to undertake advanced study or research work. 
The college is well provided with laboratories, among 
which may be mentioned the engineering and testing 
shops, a complete plant for the production of textiles, 
and a power-house which has been arranged for 
demonstration purposes. 

The calendar of Rirkbeck College has been issued, 
and contains useful information for students intending 
to take degrees at London University. The courses 
provided by the college are set out in detail; they 
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consist of day and evening courses In the faculties 
of arts and science, and evening courses in the facuL 
ties of laws and economics. Facilities are also pro¬ 
vided for post-graduate and research work. During 
the autumn ana spring terms special courses of lec¬ 
tures on the history of London will be given, and 
there will also be four lectures, commencing Octo¬ 
ber 11, on “The Thomson Effect” by Mr, H. Rv 
Nettleton for the physics side. Particulars of Univer¬ 
sity and other courses can be obtained from the office 
of the college or by letter to the secretary. 

The calendar of the London School of Economics 
and Political Science has been Issued, and contains a ■ 
detailed syllabus of all the courses available for 
students. Classes are open to those who intend 
to proceed to degrees in economics and commdtce, 
and also to such as wish to pursue specialised or 
advanced study on topics on which they may be 
engaged. All the courses necessary for the degrees 
of B.Sc.(Econ.) and B.Com. are given at hours 
which make it possible for both day and evening 
students to take them. The school provides courses 
for a number of university diplomas and school 
certificates; among these are the university diploma 
for journalism, the academic diploma in "'sociology 
and social science and the certificate in social science, 
the academic diploma in geography, and the com¬ 
mercial and geography certificates granted by the 
School itself. Facilities are also provided for students 
desirous of proceeding to the degrees of Master and 
Doctor of Science, Philosophy, I-aws, and Literature. 

In the calendar of the Merchant Venturers’ Technical 
College, Bristol, attention mav be directed to some 
novel features which are mentioned. The first is the 
Bristol “sandwich” scheme of training for engineers. 
This course takes five years to complete, about half of 
which are spent in a works and the other half in the 
university. A number of engineering firms co-operate 
with the college for this instruction, and others have 
expressed their willingness to accept students who 
have completed the course, in some cases at reduced 
premiums. Another feature of the college is a two 
years’ course for aporentices. The curriculum extends 
over two years, and the classes take up one day each 
week. Students who pass the two examinations given 
will rereive the Engineer Apprentice’s Testamur. A 
series of popular lectures will also be given during the 
autumn and spring, two of which should be of 
scientific interest, namely, “Lightning and Thunder,’ 1 
by Prof. J. T. MacgVegor-Morris, and “Devices 
which Won the War,” by Mr. J. R. Raphael. 


Societies and Academies. 

Pams. 

Academy of Sciences, August 23.—M, Henri Deslandres 
in the chair.—A. Lacroix : The existence in Mada¬ 
gascar of a silicate of scandium and yttrium, fhori* 
veitite. This mineral, the richest known in scandium, 
was discovered in ion by J. Schetelig in Norway, 
and since that time has not been found in any other 
locality. Amongst specimens collected frpm the peg¬ 
matite of Befanamo, Madagascar, was one which 
agreed In its physical properties with the mineral 
described by Schetelig. The presence of scandium* 
ytterbium, and neoytterbium was confirmed by the 
spectrograph, and there were also indications of zir¬ 
conium , aluminium, and titanium. In view of the' 
importance of obtaining a sufficient supply of scandium 
for a more complete study of this /element* other 
minerals from this region have been examined spectro¬ 
scopically, and scandium has been detected in cjtirip* 
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phane, a mineral not hitherto reported as containing 
this metal.—E. Bourquelet : Remarks oh the bio¬ 
chemical method of examining hydrolysable gtuco- 
sides by emulSin, wkh reference to the note by M. P. 
Delauney. Historical account of the results obtained 
since 1901 by the application of this method. Gluco- 
sides have been discovered and isolated in fifty-six 
species of plants.— Cosserat: Stars the annual 
proper motion of which exceeds An addition of 

two stars to the list published on September 1 in the 
Comptes rendus ,—I. Fredholm : The reduction of a 
problem of rational mechanics to a linear integral 
equation.—P. Humbert : The function 
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W* Swyngedauw : The supertensions created by the 
ihree harmonics of saturation in triphase trans¬ 
formers.—P. Bary ; Colloidal sulphur.—P, DeUaney ; 
The extraction of glucosides from two indigenous 
orchids: the id entifi cation of these glu cos ides with 
loroglossin. Details of the extraction of the gluco- 
sides from Orchis simia and Ophrys aratufera 
kre given; the melting points, rotatory power, 
colour reaction with sulphuric add, and pro¬ 
ducts of hydrolysis proved the identity in each case 
with loroglossin.—A. Krempf: A new planariform 
(Jtcnophore, Coeloplana gonoctena. —J. Feytaud : The 
destruction of ants by ehloropicrin. Chloropicrin has 
a destructive, effect on the wood-mining ant, Leuco- 
termes lucifugus. and particulars are given of the best 
method of applying this substance for the disinfection 
of houses.— A. ralllot : Coccohacillus insectorum. 
Remarks on a recent note on the same subject by MM. 
Holtande and Vernier. 

Sydney. 

Linnean Society of New South Wales, July 28.—Mr. 

J. J. Fletcher, president, in the chair.—A. A- Hamilton: 
Notes from the Botanic Gardens, Sydney, Species of 
Lepidosperma and Prostanthera and ’ varieties of 
Grevillea punicca , Hake a s align a-, and Prostanthera 
saxicola are described as new. New locality records 
are made for several other species.—J. Mitchell and 
W. S. Dun : The Atrypidae of New South Waleg, with 
references to those recorded from other States of 
Australia. In addition to the three species of Atrypa 
already known from New South Wales, three species 
are described as new. Specimens from Molong, Yass, 
and Bowning, which externally resemble Merlstina, 
but the internal structure of which shows them to 
belong to the -Atrypidse, are referred to a proposed 
new genus. The records of Atrypa from Queensland, 
Victoria, and Western Australia are reviseaT—Marjorie 
I. Collins: Note on certain variations of the sporocyst 
in a species of Saprolegnia. In the species of Sapro- 
legnia examined, Leptolegnia, Pythiopsis, and Acnlya 
conditions of the sporocyst occurred rarely, while the 
Dietyuchus and Aplanes conditions were frequent: the 
variations occurred in both club-shaped and cylindrical i 
sporocysts t but Were not observed arising from resting 
sporocysts. Composite sporocysts were observed com¬ 
bining the features of Dietyuchus and Anlanes. Evi¬ 
dence is given in favour of the suggestion that the 
Aplanes .condition has arisen from the Dietyuchus by 
failure of the protooiast to escape from the germ-tube 
during its earlv growth.—Prof. W, N. Beaaoii, W. $. 
u “ a : and W. R. Browne: The geology and petrology 
°f the Great Serpentine Belt of New South Wales, 
part ix. The geology, palaeontology, and petrography 
°f the Currabubula district, with notes on adjacent 
rt gions. The relationship structurally and stffitf- 
^r.iphie&Hy between this region and that formerly 
described- by the writer in the Burindi and Horton 
River districtsis Indicated, In the Currabubula dls- 
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trict the. oldest formation is the Burindi mudstone 
with tuffs, followed by the Middle Carboniferous Kut- 
tung series, largely composed of keratophyre-tuff and 
conglomerates, but containing two or three horizons 
of contorted, seasonally banded “ varve-rock" of 
fluvioglacial origin, accompanied by tillite containing 
striated, aftd occasionally faceted, erratics. This 
series is 9500 ft. in thickness, and contains Rhacopteris 
and other fossil plants. It is followed by the Werrie 
series of basalt-flows, which are invaded by a very 
varied series of sills and dykes radiating from Warra- 
gundi Mountain* related to which is an extensive 
series of keratophyric, andesitic, doleritie, and basaltic 
sills and dykes which invade the Burindi, and 
especially the Kuttung rocks. 

Washington, D.C. 

National Academy of Sciences (Proceedings, vol. vi., 
No. 2, February).—Messrs. Hatalne and Ewing : An 
apparent high pressure due to adsorption, the beat of 
adsorption, and the density of gas-mask charcoals. 
In addition to the volume of the pores and density 
of the active charcoal, the effect of tne compressibility, 
viscosity, and surface tension of the liquid are dis*- 
cussed.—H. J. Splnden ; Central American calendars 
and the Gregorian <kiy. Rules are set up for turning 
Mayan and Mexican dates into the Gregorian calendar 
so that American history is made more exact than 
that of Egypt, Greece, or Rome.—C. Barui : The 
torsional magnetic energy absorption of an iron con¬ 
ductor,—Y. rteodcrwm : The adjustment to the baro¬ 
meter of the haematorespiratory functions in man. It 
apjx'ars that the blood-alkali is controlled by the dis¬ 
solved CO a , the amount of CO g by preliminary ventila¬ 
tion, and the ventilation by the oxygen partial pressure 
of the air.—A. S. King : A study of absorption 
spectra with the electric furnace. The tube-resistance 
furnace hitherto used for the study of emission spectra 
offers interesting possibilities also in the field df 
absorption spectra.—A. S, King : A study of the 
effect of a magnetic field on electric.furnace spectra. 
Lines common to furnace and to spark spectra show' 
no difference in number of components nor in separa¬ 
tion ; the furnace may thus be used to supplement the 
spark.— D. F. lone* : Selective fertilisation in pollen 
mixtures. Experiments on maize show that there is 
a definite receptiveness of the plant to its own kind 
of pollen, and that in proportion as the cross-fertilisa¬ 
tion benefits the progeny the less effective are the 
germ-cells in accomplishing fertilisation. The writer 
believes that the assumption that heterogeneity in 
protoplasmic structure is favourable to developmental 
efficiency is founded on fallacious reasoning and not 
supported by the facts.—G. A. Mttler : Groups 
generated by* two operators, S,, S tf , which satisfy the 
conditions S ( m *S 4 n , (S,S a )*a=i, and 5*5*** S a S,. 
Results useful in the study of the generalised groups 
of the regular polyhedra.—W. E. Cattle : Model of 
the linkage system of eleven second-chromosome 
genes of Drosophila. Continuation of the discussion 
of the spatial versus linear arrangement of the genes 
with the conclusion that in this case the arrangement 
appears linear.—G. A. BaUsell : The development of 
connective tissue in the amphibian embryo. The 
origin of connective tissue ltes in an intercellular 
secretion of the embryonic cells which constitutes the 
ground substance of the connective secretions from 
the cells, Under various chemical and mechanical 
factors this substance forms connective tissue-fibres 
by consolidation of its minute elements. —F. P. 
Underhill, J. A. Utmeil, and L. J. Begert: Calcium 
and magnesium metabolism in certain diseases. 
Clinically, in leprosy there is loss of bone-salts; 
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experimentally, the leprous organism terids to retain 
bone-salts, especially calcium. Clinically, in multiple 
exostosis bone-salts are inferred to be added to the 
body; experimentally, the organism tries to rid itself 
of bone-salts, particularly calcium, and in the stabilised 
sta^e throws out excessive quantities of magnesium. 
—C. G. Abbot: The larger opportunities for research 
on the relations of solar and terrestrial radiation. A 

t meral research survey communicated by the National 
esearch Council.—S. R. DetwHer ; The hyperplasia 
of nerve-centres resulting from excessive peripheral 
loading. The experiments proving these results con¬ 
sisted in transplanting the right anterior limb rudi¬ 
ment of Amblystoma punctatum a given number of 
body segments posterior to the normal position. 
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A 44 Tour de Force.” 

T HERE are three fundamental subjects in 
education—the history of our race, the world 
around us, and the conditions of health, happiness, 
and effective work. They correspond to Le Play's 
“famille, lieu, travail’'; to the biologist’s “Organ¬ 
ism, Environment, Function.” Fundamental they 
certainly are, but it is generally admitted that most 
men know little about any of them and understand 
less. We are perhaps deplorably slow to learn, 
but we are also very badly taught. Especially in 
regard to the history of mankind it is difficult to 
forgive our teachers, for we spent so long over it 
(the other fundamentals were for the “ modern ” 
side) and we know that we were npt unappetised. 
Yet for bread we got stones. We find the same 
disappointment among most of our fellows, the 
disappointment of half-educated men who know 
their deficiencies. There are well-known ways of 
makjng the« study of histocy grip—the use of 
graphs and charts, the biographical approach, 
with its calendar of great men, the emotional and 
dramatic methods so vividly illustrated by Dr. 
HayWard, and so on; but they seem rarely to;be 
tested in schools or colleges, and .widespread 
ignorance of a supreme subject prevails. We 
except, of course, those who are hy birth historic 
cally minded, who learn in spite of bed, methods 
or the absence of any; though even those who 
know ipany historical facts aeem often like j 
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students who are familiar with fossils, bat un* 
aware of the aeonic pulse and progress of life. 

These bitter reflections are prompted, of course," 
by Mr. Wells’s “Outline of History," 1 which coni 
vinces us of sin. For here we find what, in spitd 
of its imperfections, is of the nature of a revela¬ 
tion—a sketch of the continuous movement from 
the nebula that became the earth to the League! 
of Nations, a suggestion of the sweep and surge 
of civilisation, not in one corner, but all the world 
over, an attempt to focus attention on the things 
that have counted in the past and are living on, 
around us and in us, to-day. We use such words 
as “sketch,” “suggestion,” and “attempt,” not 
in any disparaging way, but because no single 
man could offer anything else. The book is 
called “The Outline.” There are probably big" 
omissions, unconscious misinterpretations, mis¬ 
taken accentuations^ arid so forth, but the point is 
that Mr. Wells has shown his day and generation 
the sort of history of the world that every edu^! 
cated man should have as a possession in his 
mind. It is a fine thing to have achieved what 
has hitherto been called impossible. We recall 
two books of many years ago—Haeckel’s “Natural 
History of Creation” and Krause’s “Werden und 
Vergehen ”—which traced the cosmic genesis from 
nebula to consolidated earth, and the organic evo¬ 
lution from Protests to Man, and did this in a 
| vividly picturesque way. They may not have been 
: quite so fine as we thought they were, but, errors 
and omissions excepted, they were fine books. 

Mr. Wells’s “Outline ” is another such big gift 
to education. Perhaps it will be a still bigger gift 
when someone writes another like it from a 
different point of view. For out of the mouth of 
two or more witnesses there is some chance of the 
truth being stated. But, as the author says, the 
book is an “experimental contribution to a great 
and urgently necessary educational reformation, 
which must ultimately restore universal history, 
revised, corrected, and brought up to date, to its 
proper place and use as the backbone of a general 
education. We say ‘restore,’ because all the 
great cultures of the world hitherto, Judaism and 
Christianity in the Bible, Islam in the Koran, have 
used some sort of cosmogony and world-history as 
a basis.. It may indeed be argued that without 
such a basis any really binding culture of men is 
inconceivable. Without it we ate a chaos.” We 
would also quote the striking sentence Which 
expresses Mr, Wells’a appreciation of what a 

By H. G, WelU. Reviled Mid corrected edition. Fp. xx+6ja, (London : 
CiulmI! ud Co M Ltd., tpaoj Price in. Met. 
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living Conception of world-history may mean ; 14 A 
sense of history as the common adventure of all 
mankind is as necessary for peace within as it is 
for peace between the nations.” Yet we go oh 
fumbling- with educational methods, if such they 
may be called, which we know do not grip. 

As is noted in the Introduction, it is usual to 
say that the time-table of instruction is full up, 
and that the idea of learning world-history is 
preposterous. 

“ If an Englishman, for example, has found 
the history of England quite enough for his 
powers of assimilation, then it seems hopeless to 
expect his sons and daughters to master universal 
history, if that is to consist of the history of 
England, plus the history of France, plus the 
history of Russia, and so on. To which the only 
possible answer is that universal history is at once 
something more and something less than the 
aggregate of the national histories to which we 
are accustomed, that it must be approached in a 
different spirit and dealt with in a different 
manner. This book seeks to justify that answer. 
It has been written primarily to show that history 
as one whole is amenable to a more broad and 
comprehensive handling than is the history of 
special nations and periods, a broader handling 
that will bring it within the normal limitations of 
time and energy set to the reading and education 
of an ordinary citizen. . . . History is no excep¬ 
tion amongst the sciences: as the gaps fill in, the 
outline simplifies; as the outlook broadens, the 
clustering multitude of details dissolves into 
general laws.” 

We are forced to add that there would be no 
difficulty about the time for instruction if the 
methods employed were psychologically sound, if 
the suggestions of “historical associations” and 
clear-headed enthusiasts were put into practice. 
It is certain, for instance, that the purely intel¬ 
lectual presentation usually slips off the child's 
mind like water off a duck's back, and that it 
ought to. Moreover, in higher classes what is 
wanted is not history plus history, but a dis¬ 
cipline in the way of reading history of such a 
kind that it will be natural to continue learning. 
What we so often do not get are centres of 
crystallisation—a less static metaphor than it used 
to seem. 

There are nine books in “The Outline of His¬ 
tory*’—The Making of our World; The Making 
of Man; The Dawn Of History; Judea, Greece, 
and India; The Rise and Collapse of the Roman 
Empire; Christianity and Islam; The Great 
Mongol Empires of the Land Ways and the New 
Empires of the Sea Ways; The Age of the Great 
Powers; and then a prospect—The Next Stage in 
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but Mr. Wells has an even wider reach. It seems 
almost superhuman—to be so well done; but the 
author tells us frankly: “There is not a chapter 
that has not been examined by some more compe¬ 
tent person than himself and very carefully re¬ 
vised. He has particularly to thank his friends Sir ’ 
E. Ray Lankester, Sir H. H. Johnston, Prof* 
Gilbert Murray, and Mr. Ernest Barker for much 
counsel.” There is a long list of authorities who 
have helped in various ways to keep the book true 
to the facts (their footnotes are illuminating); and 
he has been fortunate in securing in Mr. J. F. 
Horrabin a skilful illustrator who has put brains 
into his drawings. 

It need scarcely be said that “The Outline” is 
a personal document—materials had to be selected, 
much had to be left out; prominence is given to 
some figures, others are in the background; the 
relative significance of various movements had to 
be judged, and all this has been obviously influ¬ 
enced by the author’s philosophy. The difference 
here between Mr. Wells and other historians is 
that he is so clearly aware of the relativity of his 
work. There is another way, of course, in which 
the book is personal: it is written in good style— 
clear, picturesque, and incisive—and it expresses 
throughout the serious purpose of improving 
things by understanding them. Another personal 
characteristic, familiar to readers of Mr. Wells's 
books, is the courage of his convictions. 

The First Book gives in very brief compass an 
account of the genesis of the earth and the evolu¬ 
tion of organisms. There are a few points that 
puzzle us, such as an indication that the breast¬ 
bone of Pterodactyls had no keel, but the sketch 
is masterly. The Second Book deals with the 
ascent of man, his Primate ancestry, the extinct 
Neanderthal offshoot, the first true men and their 
thoughts, the differentiation into races, with their 
various languages. The Third Book pictures the 
dawn of history, the primitive Aryan life, the first 
civilisations, the early traders and travellers, the 
beginning of writing, the emergence of priests, 
and the establishment of classes and castes. The 
treatment is a fine illustration of the art of leaving 
out what obscures the main issues and of the 
reward that comes to a man of science who has 
insisted on seeing things clearly. It is Of great 
educational value to have this vivid and accurate 
picture of the rock whence we were hewn and the 
pit whence we were digged. 

What dominates the Fourth Book is the idea 
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ttiat by the beginning of the third century ».c* 
there had already arisen in the Western civilisa¬ 
tion of the Old World the great structural ideas 
ft) of communicable and verifiable knowledge, as 
contrasted with priest-guarded mysteries; (a) of 
one universal God of Righteousness, whose temple 
is the whole world; and (3) of a world polity of 
which Alexander the Great became the symbol. 
“The rest of the history of mankind is very largely 
the history of these three ideas of science, of a 
universal righteousness, and of a human common- 
weal.” The Fifth Book gives an account of the 
rise and collapse of the Roman Empire—an ac¬ 
count which seems to us to betray bias. It was a 
very unsound political system. “The clue to all 
its failure lies in the absence of any free mental 
activity and any organisation for the increase, 
development, and application of knowledge.” It 
was “a colossally ignorant and unimaginative 
Empire.” When the smash came “there was one 
thing that did not perish, but grew, and that was 
the tradition of the world-empire of Rome and of 
the supremacy of the Caesars.” The Great War 
“mowed down no fewer than four Caesars” who 
insisted on keeping up the evil tradition. We do 
not hear much of Roman Law from Mr. Wells, 
but he frankly confesses that he “contemplates 
the law and lawyers of to-day with a tempera¬ 
mental lack of appreciation.” 

The Sixth Book is chiefly concerned with 
Christianity and its idea of the Kingdom of God, 
and with Islam with its broad idea of human 
brotherhood under God. It is admitted that the 
founder of Islam “had to tack on to his assertion 
of the supremacy of God an assertion that 
Muhammad was in especial his prophet, a queer 
little lapse into proprietorship, a touchingly base¬ 
less claim for the copyright of an idea which, as 
a matter of fact, he had picked up from the Jews 
and Christians about him. 1 * Regarding Christi¬ 
anity, the author quotes with approval a sentence 
from Dean Inge*s “Outspoken Essays”: “St 
Paul understood what most Christians never 
realise, namely, that the Gospel of Christ is not 
a religion, but religion itself in its most universal 
and deepest significance.** Thereafter follows a 
passage Which will interest many, in which Mr. 
Wells declares that there is no antagonism 
between science and religion. What he says 
seems to us to suggest rather that there is no 
antagonism between science and morals . “The 
psychologist can now stand beside the preacher 
and assure us that there is ho reasoned peace of 
heart, no balance and no safety in the soul, until 
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a man in losing his life has found it, and has 
schooled and disciplined his interests, and will 
beyond greeds, rivalries, fears, instincts, and 
narrow affections.** And then he goes on to say, 
all too elliptically: “The history of our race and 
personal religious experience run so closely par¬ 
allel as to seem to a modern observer almost the 
same thing; both tell of a being at first scattered 
and blind and utterly confused, feeling its way 
slowly to the serenity and salvation of an ordered 
and coherent purpose. That in the simplest is 
the outline of history; whether one have a re¬ 
ligious purpose or disavow a religious purpose 
altogether, the lines of the outline remain the 
same.** 

In the Seventh Book the Age of the Land Ways 
is illustrated by the great empire of Jengis Khan 
and his successors, very sympathetically sketched 
(“the blood in our veins was brewed on the steppes 
as well as on the ploughlands ”). Land ways give 
place to sea ways and Western civilisation has its 
renascence (“ Europe begins to Think for Itself,** 
“Paper Liberated the Human Mind,'* “the ex¬ 
pansion of human horizons,** “intimations of a 
new and profounder social justice ”). The Eighth 
Book is devoted to the Age of the Great Powers. 

“Tremendously as these phantoms, the Powers, 
rule our minds and lives to-day, they are, as this 
history shows clearly, things only of the last few 
centuries, a mere hour, an incidental phase, in the 
vast, deliberate history of our kind. They mark 
a phase of relapse, a backwater, as the rise of 
Machiavellian monarchy marks a backwater; they 
are part of the same eddy of faltering faith, in a 
process altogether greater and altogether different 
in general character^ the process of the moral and 
intellectual reunion of mankind. For a time men 
have relapsed upon these national or imperial gods 
of theirs; it i§ but for a time. The idea of the 
world state, the universal kingdom of righteous¬ 
ness, of which every living soul shall be a citizen, 
was already in the world two thousand years ago, 
never more to leave it. Men know that it is 
present, even when they refuse to recognise it.** 

Glimpses of this same vision we find throughout 
the book; it is so dominant in Mr. Wells*s mind 
that he has seen all history in the light of it. 
Whether it makes for good history we do not 
know; it has made for a fascinating book which 
it does one good to read. Its influence will be 
far-reaching. 

To what prospect does his Study of universal 
history lead Mr. Wells? The trend of human 
evolution points id the direction of internationalism 
—but beyond. “Our true nationality is mankind.** 
Religion and education, closely interwoven iqflu- 
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ences, have been the chief synthetic forces 
throughout the great story of enlarging human 
co-operations : of the former we may look for a 
revival, of the latter a re-adjustment informed 
with science. As a necessary basis for world co¬ 
operation, as a preparation for a world league of 
men, there must be “a new telling and interpreta¬ 
tion, a common interpretation, of history And 
that this book will further. “There can be little 
question that the attainment of a federation of all 
humanity, together with a sufficient measure of 
social justice, to ensure health, education, and a 
rough equality of opportunity to most of the chil¬ 
dren born into the world, would mean such a 
release and increase of human energy as to open 
a new phase in human history.” Mr. Wells looks 
forward to “the final achievement of world-wide 
political and social unity,” which will be reached 
by and based on righteousness as well as science, 
“perhaps with long interludes of setback and dis¬ 
aster, ” but “it will mean no resting stage, nor 
even a breathing stage, before the development of 
a new struggle and of new and vaster efforts. Men 
will unify only to intensify the search for know¬ 
ledge and power and live as ever for new occa¬ 
sions.” Almost the ending of what we cannot but 
regard as a great book is a key sentence : “ Life 
begins perpetually. ” 


The Dioptrics of Huygens. 

CEuvres Computes de Christiaan Huygens. Tome 
Treizitme. Dioptrique 1653; 1666; 1685-1692. 
Fascicule i., 1653; 1666. Pp. clxvii + 432. 
Fascicule ii., 1685-1692. Pp. 434-905. (La 
Haye: Martinus Nijhoff, 1916.) 

EARLY ten years have elapsed since we re¬ 
viewed the twelfth volume of this great work 
(Nature, vol. lxxxiv., p. 491), of which vol. xiii., 
consisting of two parts of altogether nearly 1100 
pages, only lately reached us, though dated 1916. 
It contains everything written by Huygens on geo¬ 
metrical optics, both what was incorporated in the 
“Dioptrica” published in his “Opuscula Post- 
hutna*’ in 1703 and 1728, and various extracts 
from his manuscripts now printed for the first 
time. 

Already in 1652 and 1653 Huygens had written 
a treatise on refraction and telescopes, divided 
into three books, and by the present editors called : 
part i. In the next twelve years he occupied him¬ 
self with the subject from time to time, as appears 
from his correspondence. In 1665 he resumed 
more systematically his researches on spherical 
aberration, and found results which seemed to hint j 
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so important that he wrote an essay {part ii.) on 
them. This was soon interrupted by his settling 
at Paris as a member of the Academy and a pen** 
sioner of Louis XIV., but within a year he had a 
copy made of all he had yet written on the subject, 
and this is still in existence. In 1668 Huygens 
tried to verify by experiments his theory of 
spherical aberration, by which he thought he would 
be able to compensate the aberration of the object 
glass by that of the eyepiece; but this led only to 
disappointment, and he perceived that it was colour- 
effects which prevented the realisation of his ideas. 
He next got the idea of forming the object-glass 
of two lenses, situated close to each other, an idea 
which was never incorporated in his MS.; and 
it was probably the uncertainty he felt about the 
value of his latest results which still made him put 
off the publication of his work. In 1672 he heard 
of Newton's discovery of the composition of white 
light, and after some hesitation he realised its 
fundamental importance for the problems of 
dioptrics, so that the results he had himself found 
had not the value he had supposed them to have, 
and they were therefore removed from his MS. 

In the meantime the undulatory theory of light 
had arisen in the mind of Huygens, and he pro¬ 
posed to write a larger work dealing with the new 
theory and its applications, in which his MS. on 
dioptrics might find a place. But in 1677 he dis¬ 
covered the explanation of double refraction in 
Iceland spar, which he considered the finest con¬ 
firmation of his new theory, and beside which all 
his earlier work on dioptrics appeared to be of 
secondary importance. He therefore decided to let 
this work be preceded by a treatise on the undula¬ 
tory theory of light and its principal applications, 
without dealing with the theory of lenses and tele¬ 
scopes. This was the origin of the celebrated little 
book, “Traits de la lumiire,” which, though not 
published till 1690, had been practically completed 
in 1678. Finally, in 1684, Huygens resumed his 
researches on the magnifying power of telescopes 
and questions related thereto, and it was probably 
in the following year that he wrote nearly all that 
which in the present edition has been put together 
in part iii., on telescopes. In 1692 he wrote to 
Leibniz that he seemed to have finished with the 
subject, though everything was not yet written 
down. He then numbered the pages of his MS. 
in the order which he proposed to follow in the 
final redaction. This pagination was generally 
followed in the posthumous edition of 1703, but in 
this way parts written at very different epochs are 
mixed up together. The present editors therefore 
preferred to follow the chronological order, so that 
the gradual development of Huygens's ideas could 
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introduction shows where each section of the two 
old editions is to be found in the hew one, and 
also what is now printed for the first time. 

As already mentioned, the first part is the 
treatise of 1653 on refraction and telescopes. Of 
this* Book J, deals with refraction due to plane and 
spherical surfaces and lenses. Huygens describes 
various methods of determining the refractive index 
of liquids or glass, but thinks it unnecessary to at¬ 
tain great accuracy in this, as the value of the index 
varies slightly for different liquids and different 
sorts of glass. He then investigates the two prin¬ 
cipal problems of this book : the determination of 
the foci of lenses, and of the places where the 
images of objects in known positions are formed. 
If this book had been published in 1653, Huygens 
would have had undoubted priority for most of 
his results, though he had (without knowing it) 
been anticipated by Cavalieri as regards foci. But 
the important propositions on the places of images 
were quite new. In September, 1669, when 
Huygens sent to the Royal Society a series of 
anagrams to secure priority, Barrow’s u Lee- 
tiones Opticae” were in the press. In this 
work there is a determination of the foci of a 
spherical lens, and of the position of the image of 
a luminous point situated on the axis of the lens. 
And when the “Dioptrica” of Huygens was at last 
published, in 1703, the " Dioptrica Nova” of 
Molyneux (1692) and a paper by Halley in the 
Phil. Trans., 1693, had also much diminished the 
importance of Huygens’s discoveries. 

Book II. is "On the Apparent Size of Objects 
seen by Refraction.” Among the contents is an 
elegant theorem of far-reaching applicability. 
When an object is seen through a number of 
lenses, and the positions of the eye and the object 
are interchanged, while the lenses are undisturbed, 
the apparent size of the object will be unaltered, 
and the image will have the same position, upright 
or inverted. A striking application of this was 
made by Huygens in Book IIL, where he shows 
that the magnifying power of a telescope is the 
ratio of the diameter of the object-glass to the 
diameter of the pencil of parallel rays emerging 
from the eye-lens. 

Book III. deals with telescopes and contains, 
among other things, a description of the Huy- 
genian eye-piece* 

As described above, part ii. of Huygens’s works 
treats of spherical aberration, and part lit. of tele¬ 
scopes and microscopes, representing the outcome 
of his lifelong studies and experiments, made in 
order tp improve the theory and construction of 
refracting telescopes* 
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These two beautiful volumes reflect as much 
credit as did the previous ones on both the editors 
and the printers. The lengthy introduction and the 
footnotes are most valuable contributions to the 
history of optics. The numerous figures in the 
text are facsimile reproductions of Huygens^ own 
rough diagrams. 

J. L. E. D. 


Analysis of Foods. 

Food Inspection and Analysis: For the Use of 
Public Analysts, Health Officers t Sanitary 
Chemists, and Food Economists . By Albert E. 
Leach. Revised and enlarged by Dr. Andrew L. 
Winton. Fourth edition, Pp. xix4-1090 + xli 
plates. (New York: John Wiley and Sons, 
Inc,; London: Chapman and Hall, Ltd., 1920.) 
Price 455. net. 

T is now some sixteen years since this work was 
first issued, and in the interval it has become 
favourably known in this country to analysts and 
others concerned with securing the purity of food¬ 
stuffs. In its general plan the book remains much 
as it was when the first edition was reviewed in 
these columns (Nature, vol. lxxi,, p. 50, Novem¬ 
ber 17, 1904), though naturally there have been 
many additions and*amendments. The author and 
reviser have brought between two covers some 
essential information upon almost every subject 
with which, in the exercise of his profession, the 
food analyst is likely to be concerned—from the 
11 cutting up ” of beef and mutton to the equip¬ 
ment of a laboratory, and from the taking of a 
photomicrograph to the use of a hydrogen elec¬ 
trode. ’ The more he employs the book, the more 
the reader will be confirmed in the impression that 
the literature of the subject has been well searched 
and judiciously abstracted for him. 

No doubt this quality of comprehensiveness 
largely accounts for the success which the work 
has achieved. Still, the quality has its in¬ 
herent defect. So many things are dealt with 
that, even in this bulky volume of more than 
a thousand pages, little space is left for dis¬ 
cussion of the difficulties which arise either in 
making the various analyses or in correctly in¬ 
terpreting the results. It is here that the per¬ 
sonal judgment and experience of the in¬ 
dividual analyst must come in. The book gives 
him valuable help, but of a generalised kind. It 
puts up analytical signposts to indicate the high 
roads for him, but when off the beaten track he 
must find his own by-ways. 

In preparing the present edition Dr. Winton 
has had expert assistance for the revision of various 
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sections—as, for example, those on dairy pro¬ 
ducts, meat, cereals, spices, oils, sugars, colour* 
ing matters, and flavouring extracts. A special 
chapter upon the determination of acidity 
(hydrogen-ion concentration) by the electrical 
method is contributed by Dr. G. L. Wendt; this 
contains a lucid explanation of the theory and 
practice of the process, with details of the 
apparatus employed. Very few errors have been 
noticed, but in the section on alcoholic beverages 
there are some slight inaccuracies respecting 
English proof spirit. This contains 4928 per 
cent, of alcohol by weight, and 57-10 by volume, 
instead of the values given in the text (4924 and 
57.06); whilst the correct factor for calculating 
proof spirit from volume percentage is i*7535> not 
1.7525 as stated. Analysts in this country should 
be on their guard against using the table on p. 754 
for determining the original specific gravity of 
beer. This table was superseded several years 
ago, so far as statutory purposes are concerned, 
and it is now mainly of historic interest. The 
last remark applies also in some degree to the 
methods described for detecting and estimating 
methyl alcohol. 

As a whole, however, the new edition well 
maintains the reputation of the work. It contains 
90 much trustworthy information that chemists 
Concerned with foodstuffs will find it invaluable. 

C. S. 


Adventitious Plahts of Tweedside. 

The Adventive Flora of Tweedside . By Ida M. 
Hayward and Dr. George Claridge Druce. 
Pp. xxxii + 296. (Arbroath: T. Buncle and 

Co., 1919.) 

HIS is an interesting book. The usual lists 
and records of alien plants are not particu¬ 
larly inviting to the botanist generally, and there 
is no doubt a tendency to look with a tolerant 
eye upon the labour which is devoted by many 
workers to the botanical treasures of waste 
grounds and rubbish heaps. But the present 
book, like its prototype in Southern France, 
treats the whole subject on* a high plane, and 
brings out many important general conclusions. 
The record is founded mainly on the careful field¬ 
work of Miss Ida Hayward continued for several 
years. The main share of the identification and 
classification of the plants has fallen to Dr. 
G. Claridge Drucc. Dr. Druce is $0 well known 
for his intensive studies on the flora of Great 
Britain that one need only say that this part of the 
work is in keeping with his high reputation. Not 
the least interesting section of the book is the in- 
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troductory part, where asummaryoft^ 
this adventive flora is given along with a short 
history of the development of the town of Gala¬ 
shiels and itB woollen industry, there follows 
a review of the sources from which Galashiels 
derives the wool it manufactures into tweeds. 
Some little space is given to the remarkable sur¬ 
vival of the seeds after the very drastic treatment 
they are subjected to when the wool is passed 
through some of the preliminary processes. The 
results obtained of the temperature-resisting 
power of certain seeds are certainly very remark¬ 
able. 

In these days of printing difficulties one must 
refer specially to the excellent way in which the 
book has been printed. The general list has not 
been spoiled by paring down the text from pres¬ 
sure of space. Quite ample summaries of the 
orders and of the genera concerned are included 
in the text. With the limitations now imposed on 
the publications of scientific matter by the greatly 
enhanced cost of printing, one looks with a certain 
amount of envy on the appearance presented by 
the book under review, which is quite up to pre¬ 
war standard. The correctness of the records 
and the proof-reading leave little scope for 
criticism. On p, 235, Fig. 71 is subscribed 
41 Polygonum ” instead of “Polypogon.” On 
p. 122 Cotula coronopifolia is mentioned as 
recorded for the first time in Scotland by Miss 
Hayward for August, 1908. It was previously 
recorded in the Trans. Bot. Soc. Edin., vol. xi., 
1873, P* 256, by Mr. William Evans, near Aber- 
dour, Fife. But these are minor points. 

The authors need have no care for what Dr. 
Druce terms the “ scoffs of some suburban botan¬ 
ists at the inexhaustible rubbish heaps of Tweed¬ 
side. ” The book is worthy of its place beside 
“La Flore Adventice de Montpellier." Those in¬ 
terested in the flora of Great Britain, especially 
from the point of view of the influence of cultiva¬ 
tion and industry upon the native flora, would do 
well to have this book upon their shelf. It raises 
much wider issues than the mere record of acci¬ 
dental aliens. 


Meteorological Constants. 

Smithsonian Meteorological Tables . Fourth, re¬ 
vised, edition. (Smithsonian Miscellaneous Col¬ 
lections, vol. lix., No. 1.) Pp. Ix*u+a 6 *. 
(Washington: Smithsonian Institution, 1918.) 
HE first edition of the.“Smithsonian Meteor¬ 
ological Tables ” was issued in *£93. It is 
now fourteen years since the last edition camfc 
out, and the opportunity has been taken in the 
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pffcieat edition to make m number of changes, 
some of iVliich call for brief comment 

The tables dealing with the relative accelera¬ 
tions due to gravity at different latitudes have 
been recomputed on the basis of the recent work 
of the U.&, Coast and Geodetic Survey. New 
water*vapotir pressure tables have been recalcu¬ 
lated from the latest Reichsanstalt investigations, 
a modification of Van der Waal's formula being 
employed for the purpose of interpolation. 

These alterations have involved extensive re¬ 
vision of a number of associated barometric 
tables, together with those dealing with the ven¬ 
tilated hygrometer, the treatment of which is very 
satisfactory. The most important advance in the 
matter of the wet- and dry-bulb hygrometer was 
the discovery (known to Belli so far back as 
1830) that it may be made a trustworthy instru¬ 
ment if the wet bulb is exposed to moving instead 
of to still air. Even then different instruments 
were found to give different readings to an extent 
depending on the shape and dimensions of the 
thermometer bulb and stem. 

But all such idiosyncrasies were swept away 
by the later discovery that if an air-velocity of 
not less than 3 metres per second is employed, 
agreement results in the readings afforded by 
various instruments. In practice the velocity of 
the air need not be known so long as it is above 
that which gives sensibly the greatest depression 
of the wet-bulb thermometer. 

Among other new tables are those for convert¬ 
ing barometric inches or millimetres of mercury 
into the millibars which now receive international 
acceptance. 

The various logarithmic and simpler trigono¬ 
metrical tables which appeared in former editions 
have now been omitted—a retrograde step, we 
think, from the point of view of the convenience 
of the reader. 

It may not be known to all readers of Nature 
that the Smithsonian tables are not obtainable in 
the ordinary way by purchase through a book¬ 
seller. 


Our Bookshelf* 

Elements of Radiotelegraphy. By Lieut. Ellery W. 
Stone, U. S. N. R, F. Pp. vii -f 267 + xxxiii plates. 
(Loudon: Crosby Lockwood and Son, 1920.) 
Price 165. 6d. net. 

This fa a work written with the primary object 
of forming a manual of instruction for those in 
the wireless branch of the U.S. Navy, but on 
account of the cleat sketch of the subject it gives, 
it will probably appeal to a wider circle. The way 
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in which the elementary principles are set forth 
should be appreciated on both sides of the Atlantic. 
Details are given of several systems better known 
in America than here, but French and German 
methods, as well as some originating from this 
country, are also dealt with. The book has a 
breadth of outlook which is refreshing after some 
works which tend towards making one think that 
all wireless progress is due to one group of Investi¬ 
gators,. The author does not favour any one 
system unduly, although naturally he has to base 
a certain proportion of his remarks upon the 
various systems employed in the American Fleet. 
This includes a good deal of interest regarding 
the recent developments of the Poulsen arc system, 
and apparatus up to 1000 kw. is illustrated. 
We only regret that considerations of space have 
rather curtailed the treatment of the thermo-ionic 
valve, or “electron tube," and that wireless tele¬ 
phony, as distinct from telegraphy, receives only a 
passing reference, for it is well known that the 
American Navy made early advances in this direc¬ 
tion. The treatment throughout is non-mathe- 
matical; the range covered embraces elementary 
principles as well as up-to-date methods, and the 
illustrations are excellent. 

Exercises from Elementary Algebra. By C. 
Godfrey and A. W. Siddons. Vols. i. and ii., 
complete. ( With Answers). Pp. x + 395 + c. 
(Cambridge: At the University Press, 1920.) 
Price 75. 6 d. net. 

The exercises in this book are identical with those 
in the first edition of “ Elementary Algebra " by 
the same authors, with the exception that some 
new revision papers have been inserted. The first 
fourteen chapters deal with elementary algebra up 
to quadratic equations, graphs, and the graphical 
solution of equations of degree higher than the 
second. Then follow thirteen chapters which take 
in logarithms, surds, progressions, rate of change 
and simple differentiation and integration. An 
appendix of eight chapters on various forms of 
linear and quadratic equations, on factors, etc., 
has been added. 

Catalysis and its Industrial Applications. By E. 
Jobling. Second edition. (Text-books of 
Chemical Research and Engineering.) Pp. viii + 
144. (London: J. and A. Churchill, 1920,) 
Price 75. 6 d. net. 

The first edition of this useful little book was 
reviewed in Nature for February 17, 1916. Since 
that time, the subject of catalysis has undergone 
extensive developments, and the present edition 
aims at bringing the book tip to date. Besides 
necessary alterations, two chapters have been 
added, one on the synthesis of acetic acid, alcohol, 
and allied compounds, and the other on enzymes, 
electro-chemistry, $ncl vulcanisation accelerators. 
A number of references, both to text-books and to 
patents, are given at the end of each chapter for 
the assistance of readers desirous of obtaining 
fuller details of the processes discussed. 





William Smith : His Maps and Jdemairs* 8y T. 

Sheppard. Pp. iii + 75-253 + plates. (Hull: 

A. Brown and Sons, Ltd., 1920.) Price *js . 6d* 
Mr. Sheppard has spared no pains in making 
bibliography attractive. He has reproduced by 
photography original title-pages and maps; he has 
added portraits, and views of William Smith’s 
homes at Midford and at Harkness—the latter 
from a good oil-painting. By quoting character¬ 
istic passages, including “The Geology of Eng¬ 
land: Mr. Wm. Smith’s Claims,” published in 
1817, he has given a very interesting and effective 
picture of the man. The rarity of Smith’s original 
works—only 250 copies seem to have been printed 
of the four parts of “ Strata identified by Organized 
Fossils’’—has rendered Mr. Sheppard’s collation 
of various copies a labour of time as well as of 
pious erudition. The result is a book that will be 
welcomed in every scientific library. Smith’s sec¬ 
tions across various English districts are here 
given in a reduced form, and we are grateful to 
the Yorkshire Geological Society for undertaking 
this liberality of illustration when Mr. Sheppard’s 
memoir first appeared in its Proceedings. As 
the author points out, Messrs. Cruchley of Lon¬ 
don, in quite recent years, sold road-maps of 
English counties reproduced from John Caty’s 
plates (though of course with the addition of rail¬ 
ways), and on some at least of these William 
Smith's geological data still appeared. If the 
original plates exist, it might be possible to re¬ 
construct for libraries Smith’s M Geological Atlas,” 
much as it was issued between 1819 and 1824. 

G. A. J. C. 

Practical Histology. By Prof. J. N. Langley. 

Third edition. Pp. viii + 320. (Cambridge : W. 

Heffer and Sons, Ltd., *920.) Price 105. 6 d. net. 
Prof. J. N. Langley’s work is a laboratory 
manual containing full directions for students 
undergoing a course of practical histology. 
Though primarily a book of histological methods, 
a description is given of the appearances which 
should be found after the instructions regarding 
each preparation have been carried out, out the 
volume does not aim at being a descriptive hist- 
ology, and contains no illustrations beyond those 
of apparatus. Provision is made for the instruc¬ 
tion of both junior and senior students, the large 
type in general representing the course of practical 
histology for elementary students in Cambridge. 
Histological methods vary somewhat in different 
schools, but whatever the general procedure may 
be, this volume is full of useful information, and 
may be turned to in confidence for assistance in 
the preparation of any histological specimen. 

Prof. Langley, in his preface, comments on the 
desirability of histology being taught by the 
physiologist, seeing that minute structure and 
function are so bound together. The plea is a 
good one, but the point of view of the pathologist 
must not be neglected, for the medical student 
rarely arrives at a full appreciation of the "valye of 
histology until he has studied the pathological 
alterations which occur in the normal tissues. 
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Lett0 to tike Editor. 

Editor does not kpUt himself responsible for opinions 
expressed by his correspondents. Neither con he undertake w 
return, or to correspond urfftk the writers of, rejected mCMn 
scripts intended for this or any other part of NaTUAS. No 
notice Is token of anonymous communications,] 

The Separation of the Isotopes of Mercury. 

We have been successful in achieving a partial 
separation of the isotopes of mercury by evaporating 
mercury at low pressure and condensing the evaporated 
atoms on a cooled surface. The rate of evaporation 
of the isotopes being inversely proportional to the 
square root of their atomic weight, and practically 
every atom leaving the liquid being condensed on the 
highly cooled surface, a partial separation of the 
isotopes of mercury was to be expected. 

By using the pyknometer method the following 

numbers have been obtained in one set of experiments 
for the density of the condensed, and in another set 
for that of the residual, mercury, when taking the 
density of ordinary mercury as unity : 

Condensed mercury ... 0*999980 

Residual mercury ... 1*000031 

The apparatus contained 40 c.c. of mercury. In the 
first set of experiments about one-seventh 0/ the mer¬ 
cury was evaporated and the density of the condensed 
part determined; in the second set about three-fourths 
of the mercury was evaporated and the residual por¬ 
tion examined. After the separation every portion 
was distilled again several times in the ordinary way 
and the density measured after each distillation. No 
difference wa9 found between these measurements, 

the error of measurement of density being less than 
one in a million. J. N. Bronsted. 

G. Hevesy. 

Physico-Chemical Laboratory of the Poly¬ 
technic High School, Copenhagen, 

September 23. 

The British Association. 

The leading article in Nature of September 16 
directs attention to a matter which must have exer¬ 
cised the thought of most men of science. There is 
certainly a widespread feeling that the British Asso¬ 
ciation might be better occupied than in listening to 
papers on special subjects, often given before very 
small groups of people. Speaking of my own section, 
that of Physiology, it has become more and more 
difficult to get promises of communications of this 
kind, and discussions on questions of interest at the 
time have been arranged. I am inclined to think, 
however, that the addresses of presidents of sections 
are useful when they present general aspects of the 
science which would be inappropriate in papers pub¬ 
lished in the proceedings of learned societies or in 
journals and describing original discoveries. The dis¬ 
cussions would undoubtedly be of more value if the 
practice of joint meetings ot several sections were more 
extensively made use of than is the cAse at present, 
since it is becoming less and less possible for a worker 
in any one branch of science to acquaint himself with 
advances in other branches, although these may have 
a very material bearing on his own work. There cao 
be no doubt that the more he knows of other scienoes 
the better equipped is the worker in any particular 
branch. If the Association were able to remove some 
of the dangers of the excessive specialisation Into 
which modern science seems to be drifting, it wouk} 
be a function useful to men of science themselves. I 
am inclined to think that the reading of original 
papers, and probably also discussions on subjects of 
interest, to one section only might well be gluenup- 
But, however this may be, I thoroughly egree that 
the chief function of the British Association Is 
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arouse interest in the .go^al ^ublic. 

How thlalsto ye<loo©4« not an easy problem, One 

S g that might certainty be done is to adopt the aug- 
ioq of the Mltctticiofi, and arrange that the latest 
Slecoveriea in science should be described in simple 
language. It seems to me that this should be done 
by several individual workers rather than by one lec¬ 
turer alone, even in the case of a subject of com¬ 
paratively narrow field. It is not always possible to 
know where a hearer may find difficulty of appre¬ 
hension, and different ways of putting things aid in 
clearness of grasp. In fact# something more in the 
nature of a public discussion might be more stimu¬ 
lating and instructive. I am somewhat ignorant as 
to how far the popular lectures as at present given 
can be considered to be successful. Personally, 1 find 
a set lecture of a length approaching an hour some¬ 
what tiresome; but opinions differ as to this. The 
presentation of a new discovery by more than one 
person might tend to overcome the difficulty referred 
to in the article in Nature, namely, the fact that 
genius for discovery is not always associated with 
facility of popular exposition or with an attractive 
manner of bringing out its importance. At the same 
time it should notoe forgotten that there is a natural 
interest in hearing an account of a new discovery 
from the lips of the man who made it, even though he 
may not be able to make it as clear as may another 
speaker whose gifts are of a different kind. Men of 
science themselves are not devoid of this interest or 
curiosity. If the practice of formal lectures is fol¬ 
lowed, I feel sure, from remarks that I have heard, 
that the method adopted at the Royal Institution is 
the best—I mean the absence of any introduction or 
votes of thanks. At the end of an hour's lecture the 
audience is more or less fatigued and apt to be 
impatient of the kind of remarks usually made. 

If the Association were known to be made up of 
members from all kinds of callings and positions in 
life, its pronouncements on such national problems as 
the teaching of science in schools, the relation of 
science to the public services, and so on, would have 
a greater influence. It has already done good work 
in this way, and could do more. 

There is another way in which I venture to 
think the Association might be useful. Sensational, 
exaggerated, and inaccurate statements with regard 
to supposed new discoveries appear from time to 
time in the daily Press. Those unfamiliar with the 
facts find it difficult or impossible to learn the truth 
about them, and when the statements are found at a 
later date to have no basis scientific credit is likely 
to suffer. Such assertions as the overthrow of 
Newton, and even of the foundations of science, by 
Einstein’s work, and the wild statements about the 
transplantation of glands, of internal secretion and 
about Besredka’s work on immunity, require authorita¬ 
tive correction. Possibly committees of a more or less 
permanent character might meet throughout the year, 
but it 1® not easy to see how it could oest be done. 

The mention of committees suggests an appreciative 
reference to the Special Reports Issued- from time to 
time by the Association. These ate frequently of 
great value as showing the wide bearing of facts in 
one branch of science upon other branches. The 
reports on M Colloid Chemistry” may illustrate my 
meaning. These various reports are bv no means so 
widely known as thev should be. and this part of the 
activity of the Association might well be continued. 

I feel some doubt as to whether the research cam- 
mittens repay their Cost, , ahd whether their work 
would toot be better transferred to the Department 
of Scientific arid Industrial Research or to the Medical 
Research Council, as the case may be. 

TSIs letter cmrtalns fittle, ft Is to be feared, fu the 
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way of suggestion for constructive advance, but I 
should like to add rny testimony in support of the 
position taken up hi the article in Nature. 

W< M. Bayusb. 

University College, London, September 21 . 

The leading article in Nature of September 16 
brings out very clearly what many of us feel to be ; 
an increasing difficulty at the meetings, not only of 
the British Association, but also of most other 
scientific societies. In fact, it is scarcely an exagw, 
geration to say that members sit through the bulk of 
meetings and listen to the majority of papers out of 
mere courtesy. Only in rare instances, when die 
paper read happens to touch the listener's special line 
of work, can one take an intelligent interest in the 
proceedings. Even then it is wise to wait until a 
paper is in print before forming an opinion. Sortie 
good-natured person, however, often sacrifice® him*, 
self and offers a few trite, and usually irrelevant, 
remarks which pass muster for a discussion. Under 
these conditions one is tempted to ask oneself what 
real good is achieved by such meetings and in what 
way they can help the progress of research. I admit 
this state of things is far worse in $ome subjects than 
in others.; in mathematics it exists in an aggravated 
form. On the other hand, I have rarely attended a 
meeting of the Royal Astronomical Society without 
being stimulated and interested. But this defect is 
found, in varying degrees, at every scientific meeting, 
and it grows steadily worse as years go by. 

Much of the trouble seems to be due to the in¬ 
creasing subdivision of the departments of science and 
the tendency of each subdivision to create a nomen¬ 
clature of its own, so that science is being rapidly 
threatened with the curse which fell upon the builders 
of the Tower of Babel. Often a mete name, which if 
explained in terms known to all scientific workers 
would be at onoe mastered, proves a decisive 
stumbling-block. Thus it is not infrequent to hear 
the engineer complain of the general unintelligibility 
of the ordinary mathematician or physicist, but he 
seems entirely unaware that he himself uses what 
seems to the others an equally unintelligible jargon. 

Another contributory cause, to which your leading 
article alludes, is that the rapid growth of many border¬ 
line sciences is now overshadowing the old recognised 
domains. In much of the new physical chemistry, 
far instance, both the physicist and the chemist 
brought up on classical lines feel themselves equally 
at sea. The thing has grown up unnoticed, a® it 
were; they have had a glimpse here and a glimpse 
there, but'they have no clear understanding of the 
new foundations or of how their own work i® affected 
by the new developments. Many would like to obtain 
this understanding, but find that in order to do so 
they must first read up hundreds of scattered original 
papers containing 90 per cent, of matter of no Interest 
to them, and they may have neither the time nor the 
Inclination for the task. The fact is that research 
in such border-line sciences has outstripped the text¬ 
book writer; and although text-book® are often bad, 
they nevertheless have a useful, even an essential, 
function to fulfil. 

If such are the difficulties confronting the trained 
scientific worker* what are we to say of the intelligent 
amateur In a provincial town, such as the British 
Association regularly visits? To him, indeed, much 
must be Greek, even of ttys presidential addresses; 
and the paper®,, many of quite special and trivial 
interest, which make up the hulk of the business of 
the sections, can make no appeal whatever. Indeed, 
the only sufprfedftg thing to tnc 3s that any such 
; persons attend the meetings at all: it speaks volumes 
for thejr keenness and devotion that some do. 
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But if the British Association is ready to take for 
one of its task# the bringing of science home, *o to 
speak, to the British public, 3 it is to give its energies 
to what the French call “vulgarisation,” and it in 
addition it is to promote co-operation and under¬ 
standing between workers in different branches, then 
It must modify not only the procedure at its meetings, 
but also the character of its printed reports. These 
ate often scrappy and confusing in the extreme. More 
attention ought to be paid to systematic expositions 
.bf recent scientific developments set forth in such a 
manner that they can be read and Understood by 
everyone with a fair all-round scientific education, 
and supplemented by exhaustive references for those 
Who wish to go into the subject. Such “Reports on 
the State of Science ” will not be a new departure 
in the history of the Association. A good recent 
example of a difficult mathematical subject so treated 
is to be found in H. Bateman’s report “On the 
History and Present State of the Theory of Integral 
Equations,” printed in the igro Report. On the 
other hand, much of the material now published under 
the heading 41 Reports on the State of Science ” seems 
to me far tcb special, and could with advantage be 
published elsewhere. 

As to the meetings, I agree entirely with the view 
expressed in the leading article that the function of 
a section “should not be technical discussion by 
<"specialists for specialists, but the enlightenment of 
an extensive group of workers as to main lines of 
advances in fields not specifically their own.” To 
obtain this result what is needed is not a succession 
of papers by individual specialists, but rather one or 
two stimulating addresses by a carefdllv selected lec¬ 
turer who can be trusted to avoid the faults referred 
to in your article. 

At the same time I suggest there should also be 
Social and entirely informal meetings for semi-private 
discussion. These should be for real, effective com¬ 
paring of notes by workers on the same lines, each 
set chatting round its own table; a member, during 
th 4 Course of one meeting, might talk'and listen at 
several tables in succession. 

About organisation, the arbitrary division of science 
into watertight sections is inevitably bound to lead to 
trouble as subjects grow. (Incidentally, there is 
mikh to be said against the present classification.) 
The main trouble, however, is that with the sections 
as at present it is nobody’s business to arrange joint 
meetings to deal with border-Une subjects. A possible 
solution would be to have standing joint committees 
of groups of sections, the sole duty of which should 
be that of co-ordination. If need be, the same section 
could appear in more than one group; thus chemistry 
might take its place both In a physical and in a 
phvsiological group. L. N. G. Filon. 

University of London, University College, 

September hi. 

The problem of the best use that we Can make of 
the annual meetings of the British Association is one 
that presents many difficulties. There is so much to 
be accomplished and so little time available—less than 
ever since 1914, though in. this respect I understand 
the former conditions are to be restored next year. 
k At present the most important functions of the Asso¬ 
ciation are to stimulate and maintain the interest fllK * 
activities of local workers, and to enable men of science 
who are engaged on problems whichteqbire the co¬ 
operation of a number of obsemrs scattered about 
the country to obtain new recruits. At the sanrte time 
the meetings give them the opportunity of addressing 
a wider audienpe than that , afforded by the Scientific 
societies—an audience which includes a large number 
of university workers who are resident in the prov1n<^s 1 
NO. 2657, VOL. 106 ] 


■ during the university <> certain 

erf the men and women, aU too few in number, wju> 
take am .intelligent interest in science, though ttjtey‘ 
have not adopted it as a career. 

But, as you have indicated, the Aasopis&ojfr bias 
almost wholly failed to appeal to the man of at least 
ordinary intelligence ana education who hits never 
seriously considered the purpose and achievements of 
science. This -is, i believe, largely the fault of the 
methods of our schools. If science has been taught 
at all, the aim has been to drill the pupil in the use - 
of correct technical language and in the exact mathe^ 
matical expression of natural laws, instead of to 
implant a living interest in the subject—a far more 
important matter in the early .stages of mental 
development. 

However that may be, the tusk with which we are 
now faced is to attract to the meetings those 
who are at present quite apathetic about all that con¬ 
cerns the progress of science. We already have a few 
popular lectures on Royal Institution lines, and fro 
doubt it would be desirable to increase their number; 
but they should be comparatively brief—forty minutes 
at most—and arrangements should always be made 
for the discussion of debatable points by competent 
speakers. Nothing is so calculated to increase the 
interest and facilitate the understanding of a subject 
as its presentation from different aspects. Perhaps 
the greatest successes of recent meetings have been 
the inter-sectional discussions, which have on one 
hand aroused popular interest, and on tfie other 
done much to develop co-operation between different 
branches of science, 

I am not in agreement with the idea that a meeting 
of the British Association should not be made an 
occasion for the announcement of new discoveries or 
for the description of new developments in research. 
Provided they are not of too abstruse a character, 
they are of great value in increasing the prestige of 
the Association among its members. 

If, however, we wish to attract larger audiences qf 
the general public and secure a wider membership, 
we must do more to advertise the meetings. Some¬ 
thing in the nature of a catalogue raisonnd of the 
more interesting features should be circulated some 
weeks beforehand, especially in the neighbourhood to 
be visited. Short illustrated articles should be con¬ 
tributed to the local papers indicating the topics that 
are to be considered and the problems that present 
themselves for solution—sufficient to whet, but not 
to satiate, the curiosity of the man in the street, *0 
that he may understand that he will not be compelled 
to listen to dissertations on abstract subjects in un¬ 
intelligible phraseology, but will have the opportunity 
of hearing important and interesting questions dls* 
cussed in a simple, straightforward fashion that any t 
intelligent man will be able to follow. 

John W. Evans. 

Imperial College, September aa. 

I have been greatly interested in the leading article 
in Nature of September 16 on the position qf the 
British Association. Anyone is interested in on expres¬ 
sion of Ms own views in better language than be can 
himself command; 

White It is the function of the, several scientific 
societies to do their utmost for the advancement of 
sdertcc; each within Its own narrow limits, the Royal 
Society affording common ground for discussion for . 
the iUte only, the Bttoh Association has | timarily a 
double duty to the nation and to the worn. On sm 
hand, it should entourage the “crOssdhrtliMitoff m 
the sciences/* asnoother body can, by bringing 
together the members of its various Sebrion^sOftfiit 
each toy help the otheirsi Thlsxtwpeto^ 


not kfcfthW-, on the bprdw 4 fthd where ^ t|»0 
to come tn contact, hut step because It may penetrate 
the whole area of a science. Perhaps the time is not far 
distant when we shall cease to Speak of “a Science/* 
and the unity of science, already begun to be recog¬ 
nised in the elementary schools, will be universally 
acknowledged^ W has been stated that when two 
Sections meet in common the attendance is greater 
than the sum of the attendances at the separate 
meetings of the same Sections. This indicates the 
need, and the direction in which to look for improve¬ 
ment. * On the other hand, the Association is mainly 
responsible for making known to the public the recent 
advances in science and their bearing on social life— 
In other words, their possible practical applications. 
To this end representatives of each Section should be 
annually appointed for the task of reporting to the 
next meeting, in terms which will appeal to the man 
in the street, the progress which has been made in 
the advancement of science and its applications, It 
has even been suggested that two sets of reports 
should be prepared in this way, one as described and 
the other for experts, and that these reports should 
form the chief material for the meeting, not much en¬ 
couragement being offered to original papers suitable 
for their respective societies. In the preparation of 
these reports there should be much Intercourse 
between the representatives of the several Sections, 
and many of them should be the result of joint work, 
In some cases distinguished investigators should be 
invited to describe their results in popular language, 
irrespective of previous publication in the transactions 
of learned societies. The advancement of science 
depends not only on the skill and genius of the expert, 
but also on the appreciation of the people. 

September 24. Wm, Garnett. 

As one who regularly attends the meetings of the 
British Association, and in particular those of Sec¬ 
tion A, may I be allowed to state that I cannot recall 
in the last twenty years any meeting of the Associa¬ 
tion when the attendances at Section A were more 
numerous than at Cardiff. On several occasions it 
was almost impossible to obtain a seat in the large 
lecture hall assigned for our meetings unless one came 
in good time. This was particularly the case when 
the discussion took place on the constitution of the 
atom, so admirably exposed by Dr. Aston and by 
Sir E. Rutherford. A very large audience also 
assembled to hear Sir Oliver Lodge’s controversial 
note on popular relativity, and the room was full for 
the discussion on the origin of spectra. And, too, the 
majority of those who attended, or at least a very 
large proportion, were not professional physicists, but 
members of the Association who take an interest in 
science in general, and who came to hear about the 
latest advances in physical science. It is for these 
members that the Association caters, and it would 
seem that, so far as Section A is concerned, it is 
fulfilling its Junctions quite admirably. 

This testimony as to the efficiency of the Association 
may serve as an antidote to some of the jeremiads 
ate to the decadence of the Association which have 
appeared in the columns of Nature. The, only draw¬ 
back to the complete success of Section A was that 
some of the speakers did not seem to realise the yerv 
indifferent acoustical properties of the hall in which 
<*ur meetings war® herd. 

The relatively meagre attendance at the two even¬ 
ing discourses was accounted for by &e local strike, 
of tramwaymen. This made it difficult to get to 
distant' parts of the city when the discourses were 
finished^ A :'Vv (SwtW- 
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In youir leading article in Naturr of September 16 
you have expressed what many of us have long felt: 
that the British Association is losing its interest for 
the people of the locality in which it meets. This 
is mainly on account of the highly technical character 
of most pf the papers, which are suitable only for 
meetings of the special societies. The Association 
should not be regamed as a means of publishing new 
observations unless these are of fundamental import¬ 
ance, Its object U rather to give an opportunity for, 
the local worker to exchange ideas with those who 
are more favourably placed? Again, the laboratory 
worker may come in contact with the practical man 
In many subjects to the benefit of both. Another 
useful function it may perform is In the discussion of 
border-land subjects in which more than one Section 
may be interested, and which do not lie definitely 
within the limits of any one of the special societies. 
In these functions, the extension of scientific interest 
to wider classes of the community and the removal 
of the barriers between different sets of scientific 
observers, the Association may meet a erving need 
of the time. Arthur R. Cushny. 

University of Edinburgh, September 27. 

Usee for Atroraft. 

When in.the year 1913 I gave the first of the James 
Forrest lectures on aerial flight, I said that the chief 
uses of aircraft would probably be for the purposes 
of war or for sport. As a member of the Advisory 
Committee for Aeronautics I have been in a position 
to follow the various developments which have been 
made since that date, but I see no reason to alter mv 
opinion. While the cost of carriage by air is as high 
as it necessarily must be at present, the commercial 
use of aircraft on any considerable scale seems im¬ 
possible. There is no difficulty in carrying goods; the 
difficulty is to find any class of goods wnicn, for the 
sake of halving the time of transit,- will bear the 
increased Cost of carriage. A certain small amount 
of postal work, with a few passengers, so long as 
the novelty is an attraction, or in special cases, 9eems 
to be the only opening. If the ton-mile cost could be 
reduced to as many farthings as it now is shillings, 
commercial uses on a much enlarged scale would he 
found. 

For sport and private use (i.e, for air-vachts) the 
existing patterns of machines would have to be altered 
to allow of a greater range of speed and a greater 
facility in getting off and landing. Both these object# 
could be attained by the introduction of wings of 
variable area. It would be a great advantage also, 
both for storage and in other ways, If the wings could 
be properly folded (not merely unshipped aria turned 
back) by the pilot from his seat. I have shown in 
'another place now this might be done for monoplanes, 
and for these the necessary mechanism is simple. For 
biplanes it would be more difficult to design, but riot 
impossible, ... 

Among the more special uses of aircraft may be 
mentioned those of map-making and exploration in 
difficult countries, and of obtaining information 
regarding winds ajrtd other meteorological matters at 
various altitudes. 

For ; exploring purposes the machine should be 
amphibian. In New;Guinea, for instance, tt Is onlv at 
a few places on the coast that it would be possible to 
come down and get off oh land rtet previously cleared, 
but many of the rivers reach far inland, and (judging 
from photographs) places could be found even near 
the mountains where there la a water-surface suffi¬ 
cient for, the purpose* prpvidedthattbe machine has 
gtwat cliitJbfpg arid a pride range of speed. 



Aii expedition which had aeroplanes at command 
would have the advantage of photographic‘ 'maps of 
the, wfaok district it proposed to explore, and could 
therefore choose the best routes. Supplies also, which 
would take days to carry by canoes and porters, might 
be brought from the coast by air in a few hours; and 
one has only to read the accounts of previous expedi¬ 
tions to realise what a difference it would have made 
in the results had the geography of the country been 
known In advance and had there been no fear of 
scarcity of provisions. 

Among the many ways in which aircraft could 
help in meteorology, not the least useful would be 
an examination of the trade winds, especially as 
regards their variations in altitude and their vertical 
components in different latitudes. At the present time 
not much more is known about these winds than their 
velocities and distribution on the earth’s surface. 

Exploration and meteorology are scarcely, or only 
indirectly, commercial matters, and comparatively few 
aircraft would be required for the purposes suggested, 
but results of great value might be obtained by their 
use. A. Mallock. 

September 2 1. 

Minerals Hitherto Unknown in Derbyshire. 

During the past three years I have been conducting 
investigations relating to the mineralogy of Derby¬ 
shire, checking and confirming (or contradicting) 
asserted occurrences, surveying mineral deposits, and 
also prospecting* with the result that several minerals 
—chiefly pf scientific interest only—hitherto unknown 
itt Derbyshire have been discovered. The work is not 
quite completed, and 1 have not yet issued any paper 
or Other publication upon it, but the following observa¬ 
tions may be worth putting on record now : 

Zaratite , NickeLore .—Samples of this mineral, of 
a pale emerald-green colour, and usually containing 
a large quantity of hydrozincite, were recently found 
in old dumps of decomposed doierlte raised;during the 
early working of a local mine driven in search of lead- 
ore. When following up the search for further nickel, 
some nickefiferous hydroztncite (or zinciferous zara¬ 
tite) was found which was of a blue colour instead 
of the pure green of zaratite. On analysis this was 
fot^nd to contain cobalt, which probably existed as 
remingtonite, the accompanying zinc and nickel exist¬ 
ing as their hydrous carbonates. The ‘mineral’* is, 
therefore, probably a mixture of the three mineral 
species, hydrozinefte, zaratite, and remingtonite. 

Considerable difficulty attaches to the following up 
of such finds with the view of ascertaining the quantity 
available, as many of these mines are of considerable 
antiquity and dilapidation, having been driven in 
search of lead-ore when little or nothing was known 
of the rarer metals. ^ 

Nephrite, Jade.— -Near the margin of a basalt quarry 
at Bonsall a somewhat lenticular nodule-shaped lump 
of white nephrite was fdund. 

DiabanUte .—Beautiful specimens of this Uncommon 
member of the chlorite group of complex silicates 
were found at Mill Close Mine, Dartey Dale, having 
been raised during the early working of the mine. It 
occurs in the much decomposed dolerite as radiated 
spherical aggregates (up to a cm. diameter) and of a 
dark green colour. It is usually associated With 
calcite in nmvgdaloidal cavities, has a specific gravity 
of 279, a hardness of 2 3, and is strongly pteocnroSc. 

Chnolite ,—A hydrous aluminium silicate* A tftiri 
bed of this mineral occurs near Hop ton. It Is quite 
white, amorphous, and chalk-like. 

Alfaphane .—A hydrous aluminium silicate* Many 
of, .the numerous rake-veins In the mountain limestone 
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of tbe Middle Peek reglo^^ 
limunite, but chiefly the earthy variety—ochre. In erne 
of these veins which is cut in the Coal Hill* Quarry, 
near WifkswOrth, allophane is to be found in more 
than one form. The commonest form is that of a 
light amorphous powder; it also occurs as an opaque, 
white encrustation, and as a * translucent, sub- 
crystalline encrustation of the faintest greed tinge due 
to the presence of a minute trace of malachite. 

Utafyte (?).—The limestone-shale in the vicinity of 
Wensley contains a quantity of an Insoluble basic 
ferric sulphate as dull, yellowish-brown films in the 
shale. Its mode of occurrence renders its accurate 
analysis difficult, but it jseems to be a variety of 
utahite. 

Native Sulphur.— ' Native sulphur ie said to have 
been found ” is recorded by ancient writers, but no 
confirmation in reoent years seems to have been made. 
A good specimen was recently found near Eyam. It is 
a greyish-yellow powder, burning readily when ignited, 

Mangariese~ore. —Manganese is not a new discovery; 
the indefinite hydrous oxide—wad—has long been 
known to exist in certain districts in the county. It 
has also been previously worked, but the present 
scarcity (recently mentioned in the House of Com¬ 
mons! led to the work of prospecting for a deposit to 
be mined on as large a scale as possible. This work 
has been successful, and arrangements are being 
made, by the company for which the work was under¬ 
taken, for the mining of the ore. 

C* S. Garnett. 

Riber View, Oak Road, Matlock, 

September 16. 


Wheat-bulb Disease. 

In view of their economic bearing and of the near¬ 
ness of the wheat-sowing season, the data given below 
should be widely known, ail the more mat in the 
latest notice 1 have seen regarding the life-history of 
the insect pest concerned (Rev. Applied Entom 
June, 1920, abstract of papers by R. Kleine in 
Zeitsthr, f. angew. Eniom ,, Berlin, 1915-T6) the 
practical conclusions given appear to be entirely mis¬ 
leading. These conclusions are that “wheat should 
be preceded by root crops” and “it is apparently use¬ 
less to attempt to grow wheat or rye on ground which 
has not been under cultivation for some time*” Now 
it is chiefly .among root crops, especially potatoes, and 
on fallow* ground that the insect elects to lay its 
eggs. This month, for example, in one infected atm 
I find that the number of potential “wheat-bulb” 
larvas in a particular potato-field ranges from six to 
twenty per square foot of surface, while the next 
field (pasture) has very few, and the neighbouring 
wheat-field, which was the sufferer last spring, has 
still fewer* Obviously to sow wheat on infected 
ground means laying up progressive trouble for the 
future. The disease has done much damage this 
year in the East of Scotland and elsewhere, and is 
evidently spreading, in this locality at any rate* 
Lame obtained from infected wheat were allowed to 
pupate in the laboratory here, and the flies which 
hatched out (HyUmyia cowriata, vide Theobalds 
“Agricultural Zoology,” 1013* p* 24 3) were kept until 
they laid their eggs. (Two of them still survive, 
though the field Hylemyias are all apparently dead) 
The distribution of the egg* in nature was then 
studied (so far as time alkrwed) by a method 
permitting accurate enumeration. 

James F.GtSfttttx. 

Natural History Department! University 
Gollpge, Dundec, September $3* , ; 
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The Iridescent Colours of Insects. 


By H. Onslow. 


I,—The Colours of “Thin Films/' 

I T is strange that the cause of the iridescent 
hues of insects and other animals should to 
a great extent still remain one of the unexplained 
problems of optics : theories have been advanced 
without end, but so far not one that is completely 
satisfactory, It is very significant that Prof. R. W. 
Wood, in speaking of certain metallic films the 
bright colours of which may be due to an ex> 
ceedingly fine state of division, remarks: “There 
appears to be a large number of cases in which 
brilliant colours are shown which cannot be 
explained by any of the common laws of optics 
with which we are familiar. As far as I am 
aware* no very satisfactory explanation has ever 
been given of the colours of certain feathers and 
butterflies, and I strongly suspect there is some 
action of absorbing matter, in a state of very fine 
division, upon light waves, which is not yet com¬ 
pletely understood/' 

This opinion is given in spite of the fact that 
no less an authority than Michelson declares that 
all the colours in question are surface colours; 
that is to say, they are due to selective metallic 
reflection, like the coloured surfaces of aniline 
dyes and metals. Nothing further is required to 
show how chaotic and contradictory is the present 
state of knowledge on this subject. 

A discussion of the merits of the rival theories 
would not here be in place. 1 There will not, 
however, be much danger in venturing to predict 
that the almost infinite variety of iridescent 
colours depends upon every possible factor which 
can produce such colours. Neglecting the metallic 
films of Prof. Wood, just mentioned, and ana¬ 
logous cases, it is clear that the colours of insects 
must be caused in one of the following ways :— 
fi) Pigmentation. 

(2) Interference of light by “thin films ” (as in 
the case of soap-bubbles). 

(3) Diffraction of light by “gratings/ 1 

(4) Dispersion of light by prisms. 

(S) The scattering of light by small particles 
(as in the blue of the sky). 

(6) Selective metallic reflection (as in metals and 
aniline dyes). 

In dealing with iridescent colours, the first 
possibility may be neglected, though pigments, 
such as yellow, are often found combined with 
structural colours, to form green and so forth. 


The Interference of Light hy “Thin Films/* 
This is well known to be the cause of the colour 
of soap-buhMes and oil films, and it certainly 
seems to offer one of the best explanations pf the 
iridescence of insects. The late Lord Rayleigh has 
shown how the objections of Michelson may be 
me t by postulating films of a peculiar structure. 

'/'Oil* Periodic Structure to Ccttftta In wet Scait*, sod the €*um of 
th *!r Indeecent Colour*. 7, By H. Oaitow. Read before the Royal Society 
January ** !*** 

NO. 8657, VOL. 106] 


1 Also Biedermann has shown that when iridescent 
scales are placed in a highly refractive fluid, all 
colours disappear. This could not possibly occur 
if the colour were due to a substance resembling 
aniline dyes, for in these circumstances its 
body-colour would inevitably be seen by trans¬ 
mitted light. If, however, the colour were due to 
thin films of air separated by layers of chitin, this 
loss of colour is exactly what would be expected 
I when the air-spaces were filled by a liquid; for the 
! periodic structure would become a continuous 
medium. Moreover, Mallock has described how, 
by applying gentle pressure to scales, the colour 
fades, sometimes tending to return when the pres¬ 
sure is released. Naturally, if there are plates of 
chitin separated by air-films, such pressure would 
alter the spacing between the plates, and thus 
cause the colour to fade. 

Since the minute structure of iridescent scales, 
etc., had never been examined, the present writer 



Fig. 1.— Ornitkopter4 Poseidon <$ . Body yellow, wings emerald-green 
and black. (J natural sire.) 


has carried out an extensive microscopical inves¬ 
tigation in order to discover whether any light 
could be thrown on the question by this means. 
The varied types of the different structures found 
fully justified the expectation that a number of 
factors were involved, but though the colours of 
many scales could be accounted for hy well-known 
laws, in other cases no explanation appeared 
adequate. A few instances will therefore be 
selected to illustrate the main types of iridescent 
colours found in insects. 

Morpho menelaus .—The brilliant blue-green of 
this wonderful insect is well known. It is given by 
two layers of scales—section ia, Fig. 2, the pale 
blue upper layer, which shows the anomaly of ap¬ 
pearing blue both by transmitted and by reflected 
light (Nature, vol. citi., p. 84, April, 1919), and 
section rb, Fig. 3, the deep hlue lower layer of 
scales, which bears a very curious periodic struc¬ 
ture. This structure, best seen in transverse sec¬ 
tions of the scales, is shown in Fig. 2, rb. The films 
of transparent chitin, a, here appear as pillars, and 
between them there are films of ait, af . Seen in 
longitudinal section, these pillars becdtne long, 
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narrow strips of chitin, a, Fig. 2, zc. The chief 
peculiarity of these films is that they are placed 
at right angles, and not parallel, to the surface 
of the scale or wing, as may clearly be seen from 
the sections. This results in an obvious con- 
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Fig. a. 

/<*, Upper tcele or Morph* mtntlau r. 4. *tri® i 4, lower membrane. 
ib, Lower scale of M, mtntiavs, air*fUm ; <*, chitin film ; c, pigmented strife; 
(/, bands of chiiin joining upper and lower membranes; b , lower membrane. 

/c, Longitudinal section ot the last. a t chitin film seen from the side. 

*a, Central spot of Chforippt /«M tmfa. 4, tall Slow of chitin. 
itA, Periphery of the above, showing «, bo«*» of chitin, 

ja, Scale of Papilio ulys&t* showing a, wave tike stride; b, transparent layer of 
chiiin ; c, pigmented layer of chitin. 

jfi, Diagonal section of the same. a, stri®; r, pigmented portion of strise; 
««, film* of chitin. t * 

Blue scale of Omit hop or* vrvi/liaya. The chitin is colourless, 
f, Green scale of O. posei ,<?*. The whole scale, including the chitin films a, 

contains a yellow pigment. 

6, Magenta scale of C allitatra tttneralda, showing granular pigment s ; and a cleft, 
or division t, in the. films of chitin a. 

7, Section through scale, and tip of scale of Svhtmis /arhassus. a, upper 
membrane ; b , lower membrane. 

S t Metallic golden scale of Pi<mejuno. d, large air-space. 
q. Iridescent scale of Lycaena tonrus stained with car bol-fuC tain. 

Black under-scale of Urania fulpcns. < 5 , tratispnrem, iridescent membrane. 

/r, Partially depigmsntcd scale of Evpiooa (Utont, 

All these sections were drawn to t jc scale m=i '5 mm. with Zeises mm. apochromat, 
N.A. t'4, anl Comp. Oc. 

sequence, which goes far to prove that the plates produ< 

are the true cause of colour. It has always been is dyei 

said that the colour of iridescent insects changes pierte 
towards the violet end of the spectrum, like a flat % 
soap film, when the wing is turned from the normal 
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to grazing incidence. This Should be true if the 
colour were produced by films parallel to the Whig 
surface, but if they were at right angles to it, the 
reverse should be the case; that is to say, the 
colour should approach the red end of the spec¬ 
trum as the angle reaches the graz- 

■ - * ing incidence. 

The variation of colour in a num¬ 
ber of insects was measured in wave¬ 
lengths, and most of them were 
found to fall into two groups— 
-A' 0, ( a ) those with the periodic structure 

just described, which at grazing in* 
cidence reflected the longest waves, 
and ( b ) those without this structure, 
which reflected the shortest waves 
when in the same position. Further, 
it was possible to show that the dis- 
* tance between two consecutive plates 

of chitin was from o6p to r*Oyu, 2 and 
since the chitin plates often show a 
line of cleavage, c, Fig. 2, section 6, 
d so that they appear double, this space 

may contain two films of chitin and 
one of air. Thus the plates may be of 
the most efficient thickness for pro¬ 
ducing colour (i.e. one-half wave- 
ijgflr length), which for chitin is o«i 71*, 

™ and for air 0-25/A, or o-6/t for the 

three plates. 

Chlorippe laurentia .«—The edges 
of the dull green patches on this in¬ 
sect’s wings are brown at normal in¬ 
cidence, but the whole area becomes 
^ a brilliant green at grazing inci- 

dence. This illustrates the effect of 
^ the height of the chitin plates on the 
quality and saturation of the colour. 
The central area, which is always 
green, is shown in section 2a, 
Fig. 2, where the chitin plates are 
the usual height. In the area which 
is brown at normal incidence, sec¬ 
tion 2b, Fig. 2, the chitin plates, a, 
have become merely bosses. If a ray 
ted strife; must traverse three or four films to 

"■ give a certain depth of colour, it is 

obvious that, in the case of sec- 
it iayvr of tion 2 b r it will do this only at very 

of fttrhe■ oblique incidence; whereas, in fitec- 

0 **[ 1 tion an, this will happen with rays 

» film* A more nearly normal to the surface, 

Omithoptera poseidon (Fig. 1).—> 
od»cWt, The m8 j es 0 £ gr 0r g e0us species, 

u pp« r and of the even more remarkable 

O. paradisea (Fij*. 3), are emerald- 
TltDe green, and they illustrate the effect 

of combining structural and pig-% 
oc rom*t, mentary colours. The narrow plates 

of chitin, a, seen infection 5 of Fig, 2, 
produce a blue colour, but the body of the scale 
is dyed by a bright yellow pigment, the colour of 
pierte acid. This pigment extends into the Chitin 

* The flection* In Fif. 3 w*r* *11 4mW» to th* *Q*b* , 

mm., *o that the relative distance* ma* be Men at a glance. , 






plates themselves, so that they also are yellow. 
The addition of this pigment converts the blue into 
a green, and the effect of suppressing ^ is seen in 
O. urviUiana, a powdery blue insect, a section of 
which, 4, h shown in Fig. 2. It is pale blue on the 
upper surface, probably because the chitin plates 
are broad, but underneath, where the plates are 
like those in section 5, and contain a little yellow 
pigment, it is pale green. In some other insects 


PapUio ulysses .—‘The insects the colour of which 
changes towards the violet at grazing incidence do 
not have a periodic structure such as that de¬ 
scribed; but they invariably exhibit a somewhat 
thick superficial layer of clear chitin. The scales 
of many iridescent Papilios belong to this group, 
as, for example, the satin-blue scales of P. ulysses, 
section ja, Fig. 2. The layer of chitin, b t is clearly 
too thick to cause colour, and no finer structure 
could be made out, even with an objective capable 













Fig. 3. — Ornithof'ttr* p&r*dis*tk <J. Body and hind-wings gdld 
, fore*wings gVeen and black, (j natural aistt.) 

the pigment is granular, as at 5, in section 6 , being 
situated, in the body of the scale, but not in the 
chitin plates. This is the case with those Pi'erids 
which have magenta tips to their fore-wings, as 
well as with the beautiful purple-eyed Cauitatra 
esmeralda , which has scaleless but iridescent fore- 
wings (Fig. 5). 



K 




Pk*. AW<u&> arte. <lh« Ur.c Rim). M»1« *nd ud und.r »id.« 
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Black is naturally a very important pigment, 
for it often serves the purpose of absorbing white 
light, which otherwise, oeing reflected, would 
greatly desaturate the colour. Thus the white 
spots in many * insects, such as Mofpho cyprw, 
have exactly the same structure 4# the deep blue 
parts, except for the absence of die absorbent 
black pi^ent in the lower layers of 

; i<*6] ' 


F The win/* ere scaleku end faintly 
The eyoi of kh« hind*wing* are meg nta. (Natural 


of separating the rulings of a grating o-21/x 
apart. This is less than one-half the mean 
wave-length in air, which Seems to preclude the 
existence of air-films. Nevertheless, the surface 
layer might contain three or four half-wave-length 
plates of Cnitin, placed exceedingly close together, 
though not actually in optical contact. It is, 
however, doubtful whether in this case pressure 
experiments and immersion in highly 
refractive fluids Would produce the effects 
observed. 

Very strong confirmation of the 
existence of a periodic structure, of 
some description, parallel to the surface, 
can be obtained by cutting oblique 
sections of P. ulysses, These sections, 
3b (Fig. 2), show the ragged edges of 
three or four layers of chitin, mm, 
which come into focus successively on 
lowering the objective. 

Salamis pathos sus ,—There are some 
insects, like the pale pink Salamis 
parhassuSy which have scales that 
might owe their colour to the thin 
double membranes of which they are 
composed, a and b, section 7 (Fig. a). If 
ofiame. these single films of chitin really cause 
the colour, it* is difficult to account for 
the uniformity of shade, which ought to vary with 
the inevitable differences of thickness inherent in 
an organic film. Such variegated colours are 
actually found in the lower membrane of many 
black scalcs> such as those of Urania fulgvns, 
h, section 10 (Fig. a). 

There are, however, other insects, such as 
many Lycwnlda (Figsi 4 and 6), the irWesfcent 
scales of whjtch hav^ membranes too thick to pro- 
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duce colour; though no finer structure can, any¬ 
where be made out* section 9 (Fig. a), 

Euploea deione.— There is one large group of 



Fh;. 6 1 ctrj’ddH (the Chalk Hill B*Oe). NUla, female, 

underside of female hinJ lartw. 


insects of considerable interest, the colour of 
which cannot be accounted for in any way. This 


group includes the dark purptesanddeep,glossy 
blues and greens of all the most .sombre if idc&ceat 
insects, sudb as the Purple Emperor (Apatura 
the Scarlet Tiger (CaUimorpha dominula), the 
Purple Hairstreak (Zepkyrus quercu$)> and many 
exotic species. Any one of these, such as the 
section of Euploea deione, xx (Fig, a), shows no 
difference from the black, non-iridescent scales im¬ 
mediately beneath them. They are all so densely^ 
pigmented that nothing can be made out until they 
are bleached, and even then a thin cuticle only some¬ 
times appears. Were it not for the fact that the 
colours disappear under pressure and in refractive 
fluids, it might be thought that the iridescence was 
due to selective metallic reflection, as will be shown 
to be probably the case in most scaleless beetles. 

Dione juno .—Scarcely less puzzling are the 
metallic greenfeh-gold and silver scales of many 
Plusia, such as the Burnished Brass Moth (Plusia 
chrysitis ), Section 8, Fig. 2, shows the golden 
scale of the tropical insect Dione juno, which has 
no structure that can adequately account for the 
colour, since it is identical with the scales in the 
adjoining brown areas, except for the absence of 
the pigment. To produce anything approaching 
metallic reflection a highly polished surface would 
be necessary, as well as a large number of air¬ 
spaces not more than the diameter of a few air- 
molecules in thickness. The effect of a highly 
polished surface is seen in the scales of the 
Coppers, as, for instance, the Small Copper 
(Chrysophanus phlaeas), which has ordinary scales 
containing a granular orange pigment, yet appear¬ 
ing almost iridescent. The only trustworthy 
evidence of true iridescence is, of course, the 
change of colour seen on altering the angle of the 
incident light. 

(To be continued .) 


Ballistic Calculations. 

By D. R. Hartree. 


T HE purpose of the'present article is to give 
an outline of the more, important methods of 
numerical solution of the various problems "of 
external ballistics^-that is fd say, problems con¬ 
nected with the resisted motion of a shell after 
leaving a gun. Most of the methods to be men¬ 
tioned were developed during the war, either for 
working out range tables or other information to 
be used in the field, or for analysing a trial shoot. 
The problems that arise may conveniently be 
divided into two groups, comprising what are 
sometimes known as primary and secondary prob¬ 
lems, the theoretical and practical treatments of 
which proceed on rather different lines. The primary 
problems are those which involve the calculation 
of the performance of a gun, or rather its shell, 
under ideal conditions, such as still air, a standard 
muzzle velocity, and so on. The secondary 
problems are those in which we are concerned 
with the calculation of the corrections to be 
applied to the solutions of the primary problems 
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to allow for the departure of actual conditions 
from the ideal. 

A very important simplification is introduced by 
assuming that the forces due to the motion *6f the 
shell through the air consist only of a resistance 
in a direction opposite to the direction of the 
motion of the shell relative to the air. Lack of trust¬ 
worthy information until recently about the other 
forces made this the only possible course. Some 
account of these forces and their effects is given 
in a recent issue of Nature. 1 ^ 

Making this assumption, and neglecting the * 
effect of earth rotation (which may be considered 
as a secondary problem), it appears that the tra* 
}ectories concerned in any primary problem 
entirely in the vertical plane containing 1 the initial f 
direction of motion. For this reason they ; 
known as '** plane trajectories . n i 

The retardation due to air resistance Ractin^ 


1 $•« N4T0WS, June io» “The Pynamia of SbeU Vlfefo,rfcjrlLS£ 

nwkr. . 1 '* 7 " 


Fowler, 
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oti^a shell of mass m is Usually expressed by the 
formula 



where v is the velocity of the shell relative to the 
air, /(y) is the reciprocal of the density of the air 
at height y, F(*r) is an experimentally determined 
function of the velocity, and C depends on the 
size and shape of the shell. 

Standard functions F(v) and /(y) are used in all 
ordinary calculations; the quantity C is deter¬ 
mined lor any particular shell by comparing the 
results of firing trials with trajectories calculated 
for the same muzzle velocity and elevations as 
used in the trial, and two or three values of C. 

Primary Ballistic Problems . 

Before the advent of the anti-aircraft gun the 
point of fall was the only point of a trajectory 
of any great practical importance, and this could 
be found to a certain degree of accuracy by means 
of approximate integrals of the equations of 
motion, for high-velocity guns at small elevations, 
and for low-velocity howitzers at high elevations, 
which were the two cases of importance before 
the war. 

But when guns began to be used at higher 
elevations* ana the muzzle velocities of howitzers 
were increased, these approximate solutions be¬ 
came unsatisfactory; also, with the development 
of the anti-aircraft gun, came the necessity 
for calculating whole trajectories, instead of 
merely a point on each trajectory. Later, it 
was found necessary to know the whole tra¬ 
jectory, even for guns only intended for use 
against targets on the ground, in order to solve 
certain secondary problems, such, for example, as 
the wind correction to be applied when the wind 
varied with the height. 

The equations erf motion, even of the plane? 
trajectory, are formally insoluble, which is not 
surprising, considering that the air resistance 
which enters into them contains two functions, 
F(v) and /(y), of an empirical nature. The only 
really satisfactory way of obtaining numerical 
solutions is to carry out a numerical integration 
of the equations of motion. 

To perform this integration a step-by-step 
method is employed. That is to say, the tra¬ 
jectory'is divided up into a series of fairly short 
intervals, and the integration through each in¬ 
terval in turn performed by means of suitable 
approximate formulas, the size of the interval 
being chosen to make the errors negligible. The 
complicated way in which the different variables 
are connected makes it impossible to use directly 
any of the ordinary integration formulae, such as 
Simpson's rule. 

Methods of step-by-step integration have, of 
course, Ipng been known in astronomy; they 
s*enj; however, to have been regarded until 
recently as too laborious for ballistic work except 
■:106] 


in special cases* However, during the war those 
concerned with ballistic calculation were forced to 
use them, for reasons already mentioned, and 
gradually with experience methods were evolved 
which were both simple to carry out and not too 
lengthy. The use of a series of intervals of the 
same length, and of the finite differences of 
various quantities at the ends of successive inter¬ 
vals, both simplifies the integration and makes 
possible a complete check on the numerical work* 

When two or more trajectories of the same gup 
with different elevations have been calculated by 
these methods, it is obviously possible to deter¬ 
mine intermediate trajectories by interpolation. 
Theoretically, interpolation methods are of a sub¬ 
sidiary nature; in practice, if simple and accurate, 
they are often very useful. 

For a range table, or for the graduation of 
sighting apparatus, either for flat or high-angle 
fire, interpolation from the data furnished by the 
calculation of trajectories is necessary. 

Thus in a flat range table the elevation neces¬ 
sary to reach a given range is tabulated as a 
function of the range, but in calculating a tra¬ 
jectory an exact value of the elevation is taken, 
and the range is found. The interpolation in this 
case is usually done graphically. 

For a high-angle range table the question is 
more complicated, for this table is one of double 
entry, giving the elevation required to reach vari¬ 
ous points in a two-dimensional region. A table 
obtained by graphical interpolation usually needs 
some smoothing. This process, though fairly 
simple for a single entry table, is almost pro¬ 
hibitive for a table of double entry. A scheme of 
accurate numerical interpolation was therefore 
evolved; this scheme as a whole is rather elab* 
orate, but the individual calculations are very 
simple. 

In England the greater part of the numerical 
work of ballistics is carried out by means of 
calculating machines. , . 

Secondary Ballistic Problems . 

The development of the methods of solution of 
the secondary problems in general arose in the 
first place from the necessity of finding the effect 
of a wind, or change of atmospheric density from 
standard, which varied along the trajectory. These 
are the most important secondary, problems in 
practice, but the methods can be extended to 
others with little difficulty. 

To make the problem more manageable, only 
“first order' 1 effects of applied variations are con¬ 
sidered. That is to say, it is assumed that the 
effects of such variations are additive, so that, for 
example, the effect of a given wind and a given 
change of atmospheric density acting together is 
the sum of the effects of each separately. In cases 
of practical importance the error is probably very 
small. 

The problem of calculating the effect of a wind 
variable along the trajectory is generally divided 
into two parts, the determination of the effect of 
unit constant wind, and the determination of the 
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"equivalent constant wind"— Le. the constant 
wind which produces the same effect at the same 
time, The latter is obtained by means of a set 
of "weighting factors” which express the rela¬ 
tive importance of the wind at different parts of 
the trajectory. 

Considering the wind effect at any given point, 
the weighting factor for any section of a trajectory 
is the ratio of the effect at that point of unit wind 
blowing in that section only to the effect at the 
same point of unit wind blowing throughout the 
trajectory. If W is the actual wind in any 
section, and h is the weighting factor for that 
section, then the equivalent constant wind is given 
by the sum of the values of feW for all sections 
up to the point where the effect of the wind is 
being considered. 

The same arguments apply to variations of 
atmospheric density from standard. An account 
of the application of weighting factors has ap¬ 
peared in a recent number of Nature*; we are 
concerned here with the calculation of them, 

TTie values of the weighting factors for given 
sections depend on the point at which the effect 6f 
a wind (or change of density) is being calculated, 
and on the precise effect which is being considered. 
For example, a wind in the plane of the trajectory 
produces changes in both horizontal and vertical 
co-ordinates of the point reached in a given time, 
and if the wind varies along the trajectory the 
constant wind which will produce the same hori¬ 
zontal displacement will not generally produce the 
same vertical displacement. 

The four equations of jmotion of the plane tra¬ 
jectory express the relations between the cofn- 

X)r 8 A M UR ^«iS«rburn lnlporT * ne * M*taorol>iy In Gunnery," by 
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poftents of velocity, the co-ordinates, and the time* 
From them can be obtained, by a process analo¬ 
gous to differentiation, four “equations of varia* 
tion ” expressing the relations between the 
changes in these quantities, for a given thne, for 
any change in conditions which causes first order 
variations in the plane of the trajectory. (A cross- 
wind produces only second order effects in this 
plane, and its treatment is entirely separate^) 

The equations of variation have no formal solu¬ 
tion, and step-by-step integration is necessary for 
numerical work. To find wind weighting factors, 
the obvious method is to integrate the equations 
for winds blowing in the Sections for which 
weighting factors are required; but this is not 
necessary, for if the integration is performed for 
three suitable changes of conditions, the results 
may be combined to give weighting factors, not 
only for wind, but for density changes as well. 

The numerical work of the process of combin¬ 
ing the three solutions is rather heavy and not 
altogether simple, and a more direct way of calcu¬ 
lating weighting factors has been Worked out. 
The equations of variation form a system of linear 
differential equations of the first order, and by 
using a certain property of such a system another 
set of equations (the “adjoint “ system) can be 
obtained, the solutions of which give directly the 
effect at a given time of a constant wind (or 
density changes) which begins at a previous vari¬ 
able tinjp. Weighting factors are obtained at once 
by dividing by the effect of a constant wind which 
begins at the origin, and differencing the results. 

The equations of variation may be applied to 
any problem in first order variations. The subject 
of second order variations has not been developed, 
as its practical importance appears small. 


Obituary. 


HPHE study of earthquakes in New Zealand and 
A Australia has suffered a serious loss through 
the death of Mr. George Hogben on April 20 last. 
For many years Mr. Hogben acted as secretary 
of the sejsmological committee of the Australasian 
Association for the Advancement of Science, and 
we are indebted to him for reports of this com¬ 
mittee, and for many studies of individual earth¬ 
quakes published in the Transactions of the New 
Zealand Institute and other journals. It was 
owing to his efforts that the Milne seismograph 
was erected at Wellington, N.Z., and that, shortly 
before his death, an order was given for the im¬ 
proved Milne-Shaw seismograph. In addition to his 
contributions to our knowledge of earthquakes) Mr. 
Hogben was interested in education generally, and 
was for two years president of the Wellington 
Philosophical Society. According to a notice 
issued with the Hector Observatory Bulletin 
(No. 28, 1920), he also issued a valuable report on 
proportional representation, and at the time of his 
death had an improved set bf mathematical tables 
in the press. 
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The A'tti dei Lincei (vol. xxix. (1), parts 9-10) 
contains an obituary notice by R. Versari on the 
late Prof. Francesco Todaro. Born at Trip! 
(Messina) on February 14, 1839, Todaro entered 
the University of Messina in 1860, but on the entry 
of Garibaldi he took up arms as a volunteer irt the 
Chasseurs of Etna. On the conclusion of hostili¬ 
ties and of service to the wbunded, he returned to 
the University, and was attracted by the German 
biologists to anatomical and physiological studies. 
He went for some time to study at Florence und^r 
Schiff and others, and in 1865 published his first 
paper on the muscular system of the human heart 
and the Eustachian valve. He returned to Messina 
as professor of human anatomy, and in 1869 gave 
an address on the renewal of the human body. 
Todaro tvas among the earliest to study the ana¬ 
tomy of the lower marine animals, and to realise, 
in accordance with the doctrine of evolution, the 
importance of comparative anatomy as throwing 
light on the anatomy of man. Iq 1870 he read a 
paper on the sense-tubes of Plagiostothata* and the 
following year was invited by Btioschi to the chair 
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of human anatomy at Rome. Shortly afterwards 
he concentrated his attention on the development 
and anatomy of the Salpidse, discovering- many 
new organs. His first paper on this group ap¬ 
peared in 1875, and his last is in proof. Todaro 
also published papers on the fertilisation and seg¬ 
mentation of Seps chalcides. Being the first to 
advocate the introduction of gymnastics in Italian 
schools, he was elected president of the Italian 
Gymnastic Federation, in which capacity he 
delivered several inaugural discourses at meetings 
and reunions. 


Among the many skippers and hunters of 
northern Norway who have taken part in Arctic 
exploration one of the best known was Hans 
Christian Johannkssen, whose death at Tromsd 
at the age of seventy-four is announced by the 
Times. During his sealing and walrus-hunting 
in the Barents Sea Capt. Johannessen many years 
ago visited the little-known Wiche Islands to the 
east of Spitsbergen and the^coasts of North-east 
Land. At a later date he hunted off Novaya 
Zemlya and Franz Josef Land, penetrating west¬ 
ward to White Island and Spitsbergen. But Capt, 
Johannessen*s principal work was in the naviga¬ 
tion of the Kara Sea and the opening of a sea,'’ 
route between Europe and Siberia. When Baron 
Nordenskjold sailed in the Vega in 1878 to do the 
North-East passage he was accompanied by the 
small steamer Lena under the command of Capt. 
Johannessen. Without the help of a pilot Johan¬ 
nessen took the Lena safely through the difficulties 
of the Lena delta, and ascended the river for more 
than 1700 miles to Nyuiskaya, eventually return¬ 


ing to Yakutsk. This was the first steamer to 
reach Siberia by this route. Johannessen returned 
overland, and the Lena is still in service on the 
river. Capt. Johannessen piloted many other 
vessels through the Kara Sea to the Yenisei River. 
In 1883, in the Nordenskjdld , he rescued the crew 
of the Dutch expedition in the Varna, crushed in 
the Kara Sea. In the G/oa, which he afterwards 
sold to Amundsen for his North-West passage ex¬ 
pedition, Johannessen made many successful hunt¬ 
ing expeditions to the Far North. 

Dr. Duckworth gives in the September issue 
of Man an account, with a full catalogue of his 
writings, of the eminent Italian anthropologist, 
Major^Gen. Ridolfo Livi, whose death on 
April 12 last was a serious loss to science- Gen. 
Livi is* best known by his great work, “ Anthropo- 
metria Militare, ** published in 1896-98, which deals 
mainly with the question of physical development 
in relation to fitness for military service. He was 
also author of a manual of anthropometry of wide 
scope and originality, and of a treatise on domestic 
slavery in Italy in medieval times. Gen. LivPdied 
at the age of sixty-three, his degrees in medicine 
and surgery being taken in 1878, when he entered 
the Army. He served in the African campaign of 
1887-88 as well as in the recent war, holding at 
the time of his death the rank of major-general, 
to which he was promoted in 1917. 


We much regret to announce the death on 
September 27, at fifty-seven years of age, of Mr. 
D. H. Nagel, Vice-President and Senior Tutor 
of Trinity College, Oxford. 


Not 

A special conference has been called together by 
the Royal Society to consider the future of the Inter¬ 
national Catalogue of Scientific Literature. The con¬ 
ference held its first meeting at Burlington House on 
September 28, Sir Joseph Thomson In the chair. The 
following is the list of delegates :—Sir David Prain, 
Sir Arthur Schuster, Mr. J. H. Jeans, Prof. H. E. 
Armstrong, Dr. F. A. Bather, and Dr, P. C. Mitchell, 
representing the Royal Society; Prof. M. Knudsen, 
Denmark; M, A. Lacroix, France; Dr, G. van 
Rijnberk, Holland; Prof. R. Nasini and Comm.-Ing. 
E. Maneini, Italy; Dr. H. Nagaoka, Japan; Mr, R. 
Laache, Norway; Baron Alstrbmer, Sweden; Dr. H, 
Esther, Dr. M. Godet, and Dr. Hi Field, Switzer¬ 
land; Dr. R. M. Yerkes, Dr. L. E. Dickson, Mr. 
L. C. Gunnell, and Dr. S, L Franz, U.S.A.; Sir 
Henry Hayden and Dr. S. W, Kemp, India; Sir 
Thomas Muir, South Africa; Sir Edward Parrott, 
Queensland; Prof. E. W. Skeats, Victoria; Mr. 
C, B, Rushton, Western Australia; and Prof. A. 
Dendy, New Zealand. The delegates were the guests 
of H.M. Government at a dinner at the Cariton 
Hotel on September 39. 

We Understand that Mr. Reid Moir, during his 
invesUgatlops of the north-east coast of Norfolk, has 
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made an important discovery in the neighbourhood of 
Cromer. It appears that a flint-workshop site, 
apparently of Early Chellian Palaeolithic age, occurs 
at this place at an horizon referable to one of the 
lower members of the Cromer Fbrest Bed series. 
The site, though limited in extent, is very rich in 
humanly fashioned flints, and Mr. Moir hopes in the 
near future to exhibit and describe the large number 
of specimens he has collected. 

The Minister of Health has appointed a Com¬ 
mittee to investigate and report on the causes of 
blindness, including defective vision sufficient to im¬ 
pair economic efficiency, and to suggest measures 
which might be taken for the prevention of blindness. 
The members of the Committee are:—Mr. G. H. 
Roberts, M.P. (chairman), Mr. Stephen Walsh, M.P., 
Mr. N. Bishop Hannan, Dr. J. B. Lawford, Mr. G. F. 
Mowatt, Mrs. Wilton Phipps, Mr. J. H. Parsons (repre¬ 
senting the Royal College of Surgeons), Dr. J. Taylor 
(representing the Royal College of Physicians), Mr. 
J. C. Bridge (representing the Home Office), Dr. A. 
Eicholz (representing the Board of Education), Mr. 
J. S. Nicholson (representing the Ministry of Labour), 
Mr. W. M. Stone (representing the Scottish Office), 
Mr., E. D. Macgregor (representing the Ministry of 
Health), and a representative of the Medical Research 
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Council (to be appointed later). Dr. R. A. Farrar 
and Mr, P. N. R. Butcher will act as joint secretaries 
to the Committee, and any communications should be 
addressed to them at the Ministry of Health, White¬ 
hall, London, S.W.i. 

Sir Frederick Andrewes, professor of pathology in 
the University of London, will deliver the Harveian 
oration of the Royal College of Physicians on Monday, 
October 18, at 4 p.m. 

Mr, J. D. Fry, lecturer on physics at the University 
of Bristol, and Mr. A. Hessell Tiltman have been 
appointed to the scientific staff of the Research Asso¬ 
ciation of British Rubber and Tyre Manufacturers. 

The third annual Streatfcild memorial lecture will 
be delivered by Mr. J, II. Coste at the City and Guilds 
Technical College, Leonard Street, E.C.2, on ♦Thurs¬ 
day, October 14, at 4 p.m. The subject will be "The 
Gases Dissolved in Water.” Admission will be free. 

Science for September 10 announces that it is pro¬ 
posed to establish in Panama an international insti¬ 
tute for research on tropical diseases as a memorial 
to the late Major-Gen. W. C. Gorgas. Panama has 
been chosen in view of the fact that Gen. Gorgas\s 
most noteworthy work was accomplished there. 

We learn from the British Medical Journal that 
the Hughlings Jackson lecture of the Section of 
Neurology will be delivered at the Royal Society of 
Medicine by Dr. H. Head on October 7 at 8.45 p.m. 
Dr. Head has chosen as his subject “A New Con¬ 
ception of Aphasia.*’ 

The British Cutlery Research Association has been 
approved by the Department of Scientific and Indus- 
trial Research as complying with the conditions laid 
down in the Government scheme for the encourage¬ 
ment of industrial research. The secretary of this 
association is Mr. J. M. Denton, P.O. Box 49, 
Sheffield. 

Certain friends of Mr. W. F. Denning and admirers 
of his lifelong devotion to astronomy have contributed 
a sum of about 300!. to a fund which has just been 
established for him. Mr* Denning has been sent 50I. 
to meet his immediate necessities, and the balance 
remaining in hand has been paid over to Sir Frank 
Dyson and Col. E. H. Hills intrust for Mr. Denning, 
with directions to pay him the sum of 50I, annually. 
Should it be necessary, further subscriptions will be 
raised in order that a payment of this amount may 
be secured to Mr. Denning as an annuity for life, 

The Crvptogamic Society of Scotland held its first 
annual gathering since the war on September 21-23 
at Perth. Under the leadership of the Secretary, the 
Very Rev. Dr. D. Paul, of Edinburgh, and Mr. Jas. 
Menzies, of Perth, the society made excursions to 
Murthly on the first day and to Invermay on the 
second, where the dominant species found was TWcho- 
loma saponaceus ; here the dog-stink horn, Muttnus 
caninus, turned up again, having been recorded many 
years ago, since when it had not been seen; also In 
the woods, below a fir-tree, the curator of the Perth 
Museum, Mr. J, Ritchie, was fortunate in finding 
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CoUybia ludius, Fr M this being a new species recorded 
for Britain. The last day’s excursion was to Methven, 
where the outstanding species numerically were Lee- 
tarsus vellereus and Craterellus cornucopoides. 

The forthcoming general discussion on “The Phy 9 ics 
and Chemistry of Colloids and their Bearing on Indus* 
trial Questions,” which is being arranged jointly by 
the Faraday Society and the Physical Society of 
London, has been fixed for Monday, October 25, at 
the Institution of Mechanical Engineers, StoreyV 
Gate, London, S.W.i. The discussion will be pre¬ 
sided over by Sir W. H, Bragg, and it will be intro¬ 
duced by Prof. The Svedberg, of the University of 
Upsaia, who will give a general survey of the subject 
before discussion is opened in its various branches. 
Non-members of the above societies desirous of 
attending the discussion may obtain tickets of admis¬ 
sion from Mr. F. S. Spiers, 10 Essex Street, London, 
W.C.2. The Faraday Society, the Institution of 
Mechanical Engineers, the Institute of Metals, and 
probably also the Iron and Steel Institute contemplate 
holding early in it)2i a joint general discussion on- 
“The Failure of Metals under Internal or Prolonged 
Stress.” 

It is announced that the British Antarctic Expedi¬ 
tion, which Mr. John L. Cope has been organising 
for some time, has left England for its base at Port 
Stanley, in the Falkland Islands. Other members 
of the expedition are Capt. Wilkins, Mr. W. T. 
Bagshawe (geologist), and Mr. M. C. Lester (navi¬ 
gator and surveyor). The Times states that from the 
Falkland Islands the expedition will be taken by a 
whaling vessel to the Weddell Sea, and there landed 
on the ice during January. The party hopes to survey 
hitherto unexplored regions, but no attempt will be 
made to reach the Pole, the aims of the expedition 
being purely geographical and biological. At the 
end of eighteen months or so the party will return 
to England, by which time a specially built ship and 
a large aeroplane will be ready for a further expedi¬ 
tion, which is expected to be of five years’ duration. 

A small but interesting exhibition of book 9 , manu¬ 
scripts, and relics illustrative of the life and work of 
Gilbert White was held on September 24-25 at the 
Art Workers’ Guildhall, Queen Square, W.C.i. The 
exhibition concluded the bicentennial celebration of 
the birth of the Selborne naturalist organised Gy the 
Gilbert White Fellowship. A fine series of modern 
water-colours of Selborne and of Ringmer adorned 
the walls of the hall. Upon the tables there were laid 
out for inspection a large number of editions of “The 
Natural History and Antiquities of Selborne,” together 
with somewhat rare contemporary works upon sub* 
jectsr discussed by Gilbert White. Microscopy also 
received attention, while living specimens illustrative 
of the life of the mosquito aroused considerable 
interest. In an address delivered by Dr, Gilbert 
White, Bishop of Willochra, North Australia, and 
great-grandnephew of Gilbert White, reference was 
made to the life and work of the naturalist as 
emphasising the value of a study of Natura-^a study 
which opened out a realm of interest and knowledge 
untouched by changes in human life and environment! 
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Nature^tudyfor its otto sake .was comparatively 

modem; the earnest writers, such as Pliny the Ekkr 
and St Basil, looked towards the marvellous and the 
utilitarian, while passages by St. Gregory depicting 
scenery and the beauty of the country were excep¬ 
tional. Gilbert White inculcated a love of Nature 
Which might be regarded as a revelation of Divine 
intelligence. With reference to the “Natural His¬ 
tory/' Dr, White spoke of its many editions, exceed¬ 
ing in number, so it was said, that of any other 
book excepting the Bible and “The Pilgrim’s Pro¬ 
gress,’’ Its popularity was continuous and progres¬ 
sive; it illustrated the steady and quiet devotion still 
being given to the study of Nature. 

At the meeting of the Association of Economic 
Biologists held at Kew on September 24 the subject 
discussed was that of Immunity to fungus diseases in 
plants. The president, Sir David Prain, was in the 
chair. Mr. E. S. S, Salmon dealt with the relation 
of climatic factors, and directed attention to those 
cases where immunity broke down under certain 
weather conditions. His observations showed that 
the wild hop comprises numerous physiological forms 
with distinctive “ constitutional ” characters with 
regard to mildew, ranging from extreme susceptibility 
to immunity. The immune forms when grown in the 
greenhouse remained immune; when grown in the 
open, with warm, sunny weather, immunity is 
retained; with low temperatures and lack of sunshine 
there Is a temporary loss of immunity. Climatic 
factors would appear to influence also the degree of 
immunity of certain wheats to “rust.” Mr. F. T. 
Brooks spoke on the question of inheritance of 
disease resistance, and dealt chiefly with the work of 
Biflen and Armstrong on PnecifUa glumarum . 
Although susceptibility and immunity behave as a pair 
of allelomorphic characters segregating in Mendelian 
fashion, it was pointed out that the “genetic con¬ 
stitution 1 ’ of “ immune" plants is liable to modifica¬ 
tion within narrow limits by environmental condi¬ 
tions, so that a family rust-free one year may be 
slightly affected by rust another season. Rust-resist- 
anoe in wheat behaves as a simple Mendelian reces¬ 
sive, but there is evidence that resistance to mildew, 
on the other hand, acts as a dominant character. A 
brief analysis of the meanings attached to the use of 
the word “ immunity " in plant pathology was made. 
.A risumd of a paper by Mr. A. Howard on the 
importance of soil factors in bringing about epidemics 
was read. In the discussion Dr. N. L. Britten and 
Dr. E. J. Butler spoke of conditions In America and 
India respectively- Members , were entertained to tea 
by the president, and afterwards visited the Botanic 
Gardens. 

Among the Turkana tribe in the Sudan, according 
to a writer in Sudan Nates and Records (vol. Jii M 
No. 3), a curious system of recording prowess in war 
is in force. When-a man has killed an enemy a 
number of Incisions are tnade on the victor’s body to 
record the fact, those on the right side indicating that 
the victim was a man, those on the left a woman. A 
hook Is inserted In the skin, a portion pf Which is 
raised*, far.which a cut about half an inch long is 
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made., Fat and clay are then rubbed in until the 
man can endure no further pain. The endurance 
of this people may be measured by the fact that many 
of them are covered from waist to shoulder with such 
marks. It is only on the first occasion when an 
enemy has been slain that these marks are made, 
later deeds of valour being left unrecorded. 

The question of the origins of the Babylonian anti. 
Assyrian scripts has been again raised by M. G. C. 
Teloni in an article entitled “L’ecriture babylonienne 
et assyrienne " in Scientia (vol, xxviii.) for 1920. After 
a full review of various speculations, M. Teloni thus 
summarises his conclusions : " Los theories exposes 
dans les pages pr6c£dentes, et qui sont celles qui 
prevalent aujourd’hui au sujet de l’origine de I’&riture 
baby Ion ienne-assyrienne, »e rapportent principalement 
aux monuments d*£pigrap^ie $um£riens et s&nitiques 
du bassin de I’Euphrate et du Tigre. II rTa 
jusqu’A aujourd’hui, examine au service dc cette ques¬ 
tion que bien peu d’autres inscriptions appartenant au 
syst^me cun&forme. On pent attendre beaucoup d’un 
examen approfondj des signes Elamites (anciens et 
modernes), vannico-assyriens et persahfi; en par¬ 
ticular, le syllabaire Elamite, rival du babylonien au 
point de vue d’antiquity, et le syllabaire persan cun^i- 
forme, dont la derivation de Babylone apparait de 
jour en jour plus contestable, promettant de faire la 
lumi&re sur Phistoire g£n6rale de l’ecriture eun4i- 
forme.” 

An account of a remarkable sculpture recently found 
on a capstone of a dolmen at D6hus, in the parish of 
the Vale, Guernsey, is given in the September issue of 
Man by Lt.-Col. T. W. M. de Guerin. The figures 
consist of a face and two hands, with the outlines 
of a portion of both arms. Below these is a mark 
possibly representing the girdle so often found on 
French statue-menhirs. Anthropomorphic figures very 
similar to that of D£hus are found in France sculp¬ 
tured on the props of the Late Neolithic dolmens of 
the valleys of the Seine and Oise, and also of CoL 
lorgues, in the Department of Gard, while very 
similar figures have been noticed in the grottoes of 
Le Petit Morin, Marne, which are believed to date 
from the jEneolithic period. It is now certain that 
the cult of the divinity represented by the figures On 
the D 4 hus dolmen and the statue-menhir of the Castel 
lasted from early times in Guernsey, for the second 
statue-menhir, now standing as a gate-post at the 
Church of St. Martin, is of much later date than that 
of Castel, It is one of the largest and best-preserved 
statue-menhirs in existence, far surpassing in style 
and execution those of south-eastern France, 

Sir James Frazer in a letter to the Timet of 
September 22 gives a further report of the progress 
of the Mackie Expedition to East Africa conducted 
by the Rev. John Roscoe. The expedition has been 
at work among the Banyoro of Lake Albert in the 
Uganda Protectorate. This tribe or nation is com¬ 
posed of two ethnical strata, the Bahuma, a ruling 
caste of herdsmen of Hamltic stock, and the Bairu, a 
subject agricultural peasantry of Bantu stock. The 
whole life of tine Bahuma king Is devoted to cere¬ 
monial observances of a priestly or magical character 
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for the good of the people, their cattle* and their land. 
Consequently he is seldom, or never, a 1 )le to quit the 
enclosure in which he resides. An interesting custom 
once was the annual raising of an agricultural peasant 
to the kingly rank, representing the real king’s dead 
' father. After a period of about a week, during 
which he lived at the tomb of the dead king, treating 
the royal widows as his own wives and blessing 
the real king and the country in the name of the dead 
man, he was taken to the back of the tomb and 
strangled. 

The report of the director of the New York 
Aquarium, reprinted from the twenty-fourth Annual 
Report of the New York Zoological Society, is chiefly 
concerned with the unsatisfactory condition of the 
building. Mr. Townsend has our sympathy, but he 
arouses our interest more # by two brief paragraphs. 
One of these states that the large crayfish of the 
Columbia River was safely transported alive from 
California to New York in wrappings of damp paper. 
The other ascribes the total disappearance of the sea¬ 
horse (Hippocampus hudsonius) from local waters to 
the unusually severe winter of 1918. The report 
describes and illustrates ingenious gravity filters and 
strainers and air-compressors used when sending 
fishes by train or ship. 

The Davidson collection of recent Brachiopoda in 
the British Museum has hitherto been regarded as 
taking the lead, but, at all events in point of numbers, 
it is now outclassed by the collection in the United 
States National Museum, of which Dr. W. H. Dali 
has lately published an 11 Annotated List” (Proc. 
U.S. Nat. Mus., vol. lvil., pp. 261-377). The latter 
contains more than six thousand specimens, repre¬ 
senting 181 different forms, of which thirty-three are 
here introduced as new. These fall into some fifty 
genera. The ordinary zoologist will regret to see 
some apparently inevitable changes in well-known 
names: thus Lingula anattina becomes L. unguis, 
Linn.; Terebra&uttn* capuLserpentis having been based 
on a fossil of different structure, the name T. retusa, 
Linn., must be adopted for the recent species; and 
Liothyrina gives place to Gryphus. Among interest¬ 
ing facts of distribution are noted the discovery off 
the Californian coast of two Japanese species, Tere- 
bratulina crossei and T. kitensts , 

An interesting discussion arises in Dr. N. Annan- 
dale’s “Observations on 'Physa Prinsepii,’Sowerby” 
(Rec. Geol. Surv. India, vol. 1 L, p, 50, *920), as to 
the cause of extinction of this giant plariorbid some 
time after the intertrappean (late Cretaceous) epoch in 
India. The genus Bullinus (formerly Bulinus, Adan- 
son), to which this shell is now transferred, survives 
in Africa, the Malay Archipelago, and Australia, in 
conditions apparently less favourable than those 
surrounding the fossil forms in India. Dr. Annandate 
suggests that exceedingly congenial surroundings led 
to an overgrowth of the mollusc (which attains 
76 mm. In height), and that it was unable to survive 
any reduction of the luxury that it had long enjoyed. \ 

In connection with blood-transfusion experiments 
during the war it was found that severe reactions 
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sometimes followed the intermingling of theblobd Off 
certain individuals. Previouswork,in which human 
sera Were classified Into four groups according to 
their iso-agglutinating actions, was therefore very 
useful in determining between which individuals 
transfusion could safely take place. In a short paper 
by Mr. J, R. Learmonth (Joum. Genetics, vol, v M No. a) 
the author has studied the blood reactions of a number 
of families, and concludes that the iso-agglutinins are 
inherited, two pairs of Mendelian factors being con¬ 
cerned. But it appears from observations by Bond 
that iso-agglutinins which are absent from the serum 
of a given individual may appear after the patient 
has reacted to a systemic infection. It has been 
suggested that these serum reactions might be used 
as a legal proof of illegitimacy. 

In two papers in the Journal of Genetics (vol. x., 
No. a) Mr. F. L. Engledow deals with the inheritance 
of the various forms of lateral florets and rachllla in 
barley and length of glume and grain in a hybrid 
wheat. A bristly rachilla is dominant to smooth, and 
it is suggested that the same factor governs the type 
of hair in other parts of the flower, and may also be 
concerned with the development of the root-hairs, 
which would affect the yield. The barleys differ in 
the form of their lateral florets, six-row and two-row 
barley differing by a single factor, the heterozygotes 
being intermediate with some fluctuations in expres¬ 
sion. These fluctuations are found to be environ¬ 
mental in origin, and not a case of mosaic Inherit¬ 
ance. In a cross between Polish and Kubanka wheat 
long and short glumes behave as a pair of characters, 
the F, being intermediate. But the interesting result 
is obtained that in the extracted “ longs " the length of 
glume is reduced by nearly 25 per cent, in comparison 
with the long-glumed parent, and this shift or modi* 
fication remains true in the F„. Similar results were 
obtained with grain-length, the long grain being 
reduced by 12*5 per cent, in the extracted F*’s. These 
two pairs of characters are inseparable in inheritance, 
length of grain unexpectedly behaving as a maternal 
character, although it must be partly determined by 
the character of the endosperm. Possible explanations 
of these results are discussed. 

Some very fine views of glaciers in Canada occur in 
Dr. C. D, Walcott’s 11 (geological Exploration of the 
Canadian Rockies; Field Season of 1919,” extracted 
as a pamphlet from “Explorations and Field-Work of 
the Smithsonian Institution in 1919.’' The photo¬ 
graph of the environs of the Mount Lyell Glacier 
makes a folding plate nearly 3 ft. long, and includes 
the superb stratigraphical sections of the Mount 
Forbes and Mons Peak region, where Carboniferous 
rocks appear on the crests, succeeded downwards by 
Devonian* Ordovician, and Upper Cambrian strata. 

C. D. Walcott, in the Middle Cambrian 
Burgess Shale of British Columbia, has secured a 
field of remarkable palaeontological richness. He 
remarks (Smithsonian Miscell. CoH,| voi, ixVih, 
No. 6* 1920) that the sponges from rids series com¬ 
prise nearly all the siliceous sponges known to 
him from the Cambrian strata ot America. He men- 
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' other known exajropies described by 
Mattfoe$p, Bornemann, and others, and now add* 
several new genera and species of manactinelltd, 
hexactinellid, octactinellid, and heteractinellid 
types. Chanoelloria, of which the genera! form is 
preserved in spite of the absence of a strong spicular 
skeleton, upholds Hinders Heteractlneilida as a dis¬ 
tinct sub-order. The form of the spicules, with four 
to seven horizontal rays and one vertical axial ray, 
Is not tetractinellid, while their grouping is not that 
of the hexactinellid mesh. The previously known 
imperfect specimens of this sub-order are of Car¬ 
boniferous age. The spicules in the Burgess Shale 
are usually preserved as pyrite, like those of the 
British Protospongia, the glories of which are now 
much diminished by its rivals. 

Temperatures and humidities in the upper-air con¬ 
ditions favourable for thunderstorm development and 
temperatures over land and sea have been discussed by 
Capt. C. K. M. Douglas. The results are published 
as Professional Notes No. 8 by the Meteorological 
Office. The flight observations were made i* the north 
of France during 1918 in the preparation of reports 
and forecasts for military purposes. The most marked 
feature of the observations was the number of in¬ 
stances of an unstable condition above 8000 ft. Every 
thunderstorm is said to have been associated with a 
shallow depression or secondary, and many with the 
arrival of cooler surface-air. Up to a level of 10,000 ft., 
and possibly above, the higher the humidity the 
greater the chance of thunderstorms, which are 
not likely to develop unless there is at least one 
fairly damp layer as low as 6000 ft. Thunderstorms 
in our latitudes are not usually severe if the base of 
the thunder-clouds is above 8000 ft.; the cloud-base is 
stated to be, as a rule, at about 5000 ft. or 6000 ft. in 
hot weather, and lower in cool weather. The height 
of thunder-clouds is said to be very great, the rounded 
tops attaining 20,000 ft. and the false drrus 30,000 ft. 
in hot weather, and 15,000 ft. and 20,000 ft. respec¬ 
tively in cool weather. Thunderstorms are divided 
into three classes; (A) those due mainly to heated 
surface-air in fine, sunny weather; (B) those asso¬ 
ciated with powerful upper currents from south-west, 
the surfaee-wmd being light and variable or south, 
easterly; and (C) those associated with very low upper- 
air temperatures in the south-westerly or north- 
westerly currents of cyclonic depressions. Detailed 
observations and weather-maps are given of each class. 
The whole discussion is full of valuable suggestions 
which will aid alike the weather forecaster and the 
aeronaut. 

In the BsdUHn de la SoeiM d'Encouragement pour 
l*Industrie Nationale (May-June, 1920) will be found the 
second part of the experimental study of the quench¬ 
ing of carbon steels by MM. Portevin and Garvin. 
This study is mainly concerned with the conditions of 
formation of troostit$ and martensite. By means of 
cooling curves the authors claim to have established 
that the formation of troostlte corresponds to a rapid 
transformation at about 650° C., while that of mar¬ 
tensite it due to a relatively slow transformation at a 
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temperature which is generally below about 300° C. 
The former is rendered evident by a clear break in the 
curve, the latter merely by a gradual change in direc¬ 
tion. It was found possible by choosing a certain 
rate of cooling to prepare specimens in which both 
these changes occurred and where the curves showed 
both types of change. The authors confirm the 
generally held view that troostite represents the 
chemically stable mixture of iron carbide and o-irOn 
in a fine state of division, but their results do not 
throw any fresh light on the constitution of martensite. 

A very convenient new showroom is being opened 
by the Cambridge and Paul Instrument Co., Ltd., at 
the commodious head office into which the firm has 
Just moved at 45 Grosvenor Place, S.W.i. As a 
nucleus of the fine assemblage of scientific apparatus 
which is being brought together there, the collection 
of instruments shown by the company at the Engineer¬ 
ing Exhibition at Olympia has been provided with a 
permanent home. This relates more particularly to 
industrial apparatus, and one of the most interesting 
items is the firm’s new CO, recorder, which is entirely 
electrical in its principle. It depends for its action on 
resistance measurements revealing the difference in 
the rates of cooling of two platinum helices, one 
exposed to air saturated with water-vapour, and the 
other to the flue-gases to be tested. The indicating 
instrument is arranged so as to read direct in per¬ 
centage of CO a , and can be at a considerable distance 
from the gas-chambers. Continuously recording 
apparatus can be used, or one indicator can be 
arranged to be plugged on to any one of a number of 
CO, meters. A variety of patterns of both resistance 
and thermo-electric thermometers and pyrometers are 
included in the collection, as well as temperature 
measuring apparatus on other principles, pressure- 
gauges, measuring microscopes, fuel calorimeters, and 
electrical testing apparatus. 

An interesting report of tests on a 1500-kilowatt 
Ljungstrom steam turbine conducted by Capt. H. 
Riall Sankey appears in Engineering for September 10. 
The turbine had been in regular service for fifteen 
months at the date of the test in the works of Messrs, 
Marshall, Sons, and Co., Ltd., Gainsborough, and 
was constructed by the Brush Electrical Engineering 
Co., Ltd., at Loughborough. No overhaul of the 
turbine or any special preparation was made for the 
trials. The principal result, corrected to the guarantee 
figures of 190 lb. per sq. in. stop-valve pressure, 
634° F. stop-valve, temperature, and 2875 in. vacuum 
at the turbine exhaust, was 11*95 to 12-06 lb. of 
steam per kilowatt-hour, as measured at the switch¬ 
board. The result' is slightly below the original 
guarantee, and indicates that there can have been no 
serious wear of the blading during the period of ser¬ 
vice of the turbine. The heat supplied per minute 
per kilowatt ranged from 258-0 to 357*0 thermal units, 
and the overall efficiency ratio varied from 68*o to 
68-4 per cent. 

The steaming trials of the armoured cruiser 
H.M.S. Holeigh have just been completed on the 
Clyde, and form the subject of an article in 
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Engineering for September 24. The cruiser was buiJt 
by Messrs. William Beardmore and Co., Ltd.( from 
designs prepared in 1915. The leading consideration 
was suitability for ocean work in any part of the 
world, so that a large radius of action was necessary. 
Her overall length is 605 ft., beam 65 ft., and draught 
17 ft. 3 in., with a displacement of 9700 tons. The 
speed of 30 knots at load draught required a shaft- 
h*p. of 60,000; she carries 1600 tons of oil-fuel and 
800 tons of coal. During construction it was decided 
to increase the power to 70,000 shaft-h.p. Actual 
trials have been carried out at powers ranging from 
3000 to 71,350 shaft-h.p., and at full power a speed 
of 31 knots was attained. A remarkable feature of 
the machinery performance (geared turbines) was the 
fact that at 35,000 shaft-h.p. a speed of 28 knots was 
measured. The machinery ran remarkably well and 
the noise of the gearing was not obtrusive. 

We have received from the firm of Mr. Charles Baker, 
of High Holbom, a classified list of his second-hand 
scientific instruments. The catalogue is divided into 
twelve sections, ten of which are devoted to physical 
and other appliances and instruments, e.g. the first 
contains particulars of apparatus and materials for 
microscopic work; the third, instruments used by 
astronomers; and the tenth is devoted to photo¬ 
graphic apparatus. Section xi. contains a list of 
second-hand scientific works, including a number of 
bound volumes of periodicals which are for sale; 
while section xii. is a list of instruments which the 
firm is desirous of purchasing. 

Sir J, A. Ewing and Sir Joseph Larmor are editing, 
for publication by the Cambridge University Press in 
the spring of next year, the scientific papers of the 
laje Prof. Bertram Hopkinson, of whom the volume 
will contain a memoir. The Cambridge University 
Press promise for the end of the present year “The 
Origin of Man and of His Superstitions,** by Carveth 
Read. Portions of the work have appeared in the 
British Journal of Psychology , but they have been 
extended and largely rewritten for this first appearance 
in book form. 

The University of London Press, Ltd., announce 
a book by Dr. E. E. Slosson entitled “Creative 
Chemistry,** the aim of which is to show how indigo 
and other coal-tar colours are made, and to arouse the 
interest of its readers in the practical application of 
modern science and so jpduce them to give further 
attention to the subject. Another book to be issued 
by the same publishers is “The Psychology of 
the Six Great Periods of Human Life,’* by Benchara 
Branford. It will be published in The New Humanist 
Series. 

Mr, F. Edwards, 83 High Street, Marylebone, 
has just circulated a finely illustrated Catalogue 
(No. 405) of Rare and Beautiful Books which is worthy 
of perusal. Among the six hundred odd works offered 
for sale we notice a first edition of Gerande’s 
“ Herball,** two black-letter editions of Hakluyt’s 
“Principal Navigations, etc.,” and a number of 
scarce gardening books. 
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. . Our Astronomical Column. 

Ephbmrris of Pallas.—N ow that the Nautical 
Almanac no longer gives the places of the four bright 
asteroids, an ephemeris of Pallas may be of uae. It 
Is from Marseilles Circular No. 389, and is for Green¬ 
wich midnight. Perturbations were not allowed for, 
but the places are corrected approximately by observa¬ 
tions during August. Opposition takes place on 
October 25, when the magnitude is 7-8, but the 
beginning of October is more favourable for observa¬ 
tion owing to the rapid motion southward* 

R.A. S. Dcd. R.A. S.D*d. 

h. m. s, 0 , h. m. «, 0 , 

Sept. 29 21624 *3 5 1 Oct. 19 2 3 18 1933 

Oct. 9 2 10 42 16 49 29 1 55 18 2 t 45 

Tempel’s Periodic Comet. —The Japanese Astro¬ 
nomical Herald for June confirms the conjecture that 
the R.A. of the above comet when detected by Mr. 

Kudara on May 25 was 22b. 55m. 7s,, not 2oh. as 

telegraphed This is implied in its statement that 
the time of perihelion passage deduced from the 
observation was 1920 June 10. It is seldom that an 
error in a single digit of a message has such serious 
consequences, which were the loss of two months* 
observation of the comet in Europe and America. 
Many observers .searched for it, but the error of 30^ 
in the place prevented them from finding it. 

Eclipse Observations at Monte Video,— The 
National Meteorological Institute of Uruguay has 
published an attractive volume, illustrated with 
numerous photographs, dealing with the observations 
made during the eclipses of December 3, 1918, and 
May 29, 1919, which were respectively annular and 
partial there. The co-ordinates of the Central 
Observatory are jjh. 44m. 51s. W. Greenwich, 
34° 54 / 33* S. The observed contacts, and com¬ 
parison with those calculated from 4 *Conn. des 
Temps" data, are as follows: 

Earlier 
Chiu cal- 

G.M.T. Phatc culatad Note* 

time 

d. h. m. a. * 

Dec. 3 1 27 3 07 First contact 1158 
3 12 24*34 Second ,, 16*78 

3 15 29*95 Third ,, 40*33 Uncertain, very cloudy 

Maya8 aa 57 8*21 First „ 10 00 

29 o 38 30*65 Second ,, 8*05 

On December 3 clouds prevented observation of 
Baily*s Beads, stars, shadow-bands, etc. The thermo¬ 
meter fell from 20*4° C before first contact to a 
minimum of 17*9° C. twenty minutes after mid- 
eclipse. The other meteorological and magnetic data 
are carefully recorded, but show no obvious variation 
due to the eclipses. But on each occasion there was 
a very distinct improvement in the dearness with 
which wireless signals from distant stations were 
received during eclipse—-a phenomenon whkb has 
been abundantly verified elsewhere. 

On December 3 an interesting record of the varia¬ 
tion in the general illumination was obtained by 
exposing slips of sensitised paper to the sky for^ 
1J minutes at uniform intervals. The result shows 
a fairly smooth curve, the irregularities being due to 
clouds. In view of the fact that there wiB he ah 
annular eclipse of the sun’ in Scotland next April, 
many useful hints for observation of the aecompsW* 
ing, phenomena may be derived fromthJs volume. 

V ’ - ‘ ’ ■ . . ■'.. 
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Fossils and Life** 

By F. A- M.Am D.Sc., F.R.S. 


I PROPOSE to consider the relations of palaeonto- 
logy to the other natural sciences, especially the 
biological; to discuss its particular contribution to 
biological thought; and to inquire whether its facts 
justify certain hypotheses frequently put forward in 
its name. If I subject those attractive speculations 
to cold analysis, it is from no want of admiration, or 
even sympathy, for in younger days I too have 
sported with Vitalism in the shade and been caught 
in the tangles of Transcendental hair. 

The Differentia of Palaeontology . 

Palaeontology is often regarded as nothing more 
than the botany and zoology of the past True, the 
general absence of any soft tissues and the obscured 
or fragmentary condition of those harder parts which 
alone are preserved make the studies of the palaeonto¬ 
logist more difficult, and drive him to special methods. 
But the result is less complete; in short, an inferior 
and unattractive branch of biology. Let us relegate 
it to Section C 1 

Certainly the relation of paleontology to geology 
is obvious.* It is a part of that general history of the 
earth which is geology. To the scientific interpreter 
of earth-history the importance of fossils lies, first, in 
their value as date-markers, and, secondly, in the 
light which they cast on barriers and currents, on 
seasonal and climatic variation. Conversely, the 
history of life has itself been influenced by geologic 
change* But all this is 'just as true of the present 
inhabitants of the globe as it is of their predecessors. 
It does not give the differentia of palaeontology. 

That which above all distinguishes palaeontology, the 
study of ancient creatures, from neontology, the study 
of creatures now living, that which raises it above the 
mere description of extinct assemblages of life-forms, 
is the concept of Time. The bearing of this obvious 
statement will appear from one or two simple illus¬ 
trations. 

Effect of the Time-concept on Principles of 
Classification. 

Adopting the well-tried metaphor, let us imagine 
the tree of life buried except for its topmost twigs 
beneath a sand-dune. The neontologist sees only the 
unburied twigs. He recognises certain rough group¬ 
ings, and constructs a classification accordingly. 
From various hints he may shrewdly infer that some 
twigs come from one branch, some from another, but 
the relations of the branches to the main stem are 
matters of speculation, and when branches have 
become so Interlaced that their twigs have long been 
subjected to the same external influences he will 
probably be led to incorrect conclusions. The palseon- 
totogist then comes, shovels away the sand, and by 
degrees exposes .the true relations of branches dnd 
twigs. His work is not yet accomplished, and 
probably he* never will reveal the root and lower part 
the tree, but akehdy he has corrected many 
natural, if not inevitable, errors of the neontologist. 

* * # 

Effect of the Time-concept on Ideas of Relationships 
Etietme Geoffroy-Saint Hilaire was the first to 
compare tbe Embryonic stages of certain animals with 
] be aduJt etages of animals considered inferior* The 
idea grew cndl it was crystallised by the poetic 

* Optftfni pd4r*n of tfc* Pr**Ut*m ti Station C <G*ote*y), d«Uv«nd at 
'ft. Cardiff fcfcwtfng of tha Bmi*h AMotfation on Att£iut > 4 . Cn*t^ 
■ Nidged. Oalytha Urgor oxcufon* or* MfooUd by 
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imagination of Haeckel in his fundamental law of 
the reproduction of life, gamely, that every creature 
tends in the course of its individual development to 
pass through stages similar to those passed through 
in the history of its race. This principle is of value 
if applied with the necessary safeguards. If it was 
ever brought into disrepute, it was owing to the 
reckless enthusiasm of some embryologists who un¬ 
warrantably extended the statement to all shapes and 
structures observed in the developing animal, such 
as those evoked by special conditions of larval exist, 
enoe, sometimes forgetting that every conceivable 
ancestor must at kast have been capable of earning 
its own livelihood. Or, again, they compared the early 
stages of an individual with the adult structure of 
its contemporaries instead of with that of its pre¬ 
decessors in time. 

Such errors were beautifully illustrated in those 
phylogenetic trees which, in the ’eighties, every dis¬ 
sector of a new or striking animal thought it his duty 
to plant at the end of his paper. The trees have 
withered because they were not rooted in the past, 

A similar mistake was made by the paleontologist 
who, happening on a new fossil, blazoned it forth as 
a link between groups previously unconnected—and in 
too many case$ unconnected still. This action, natural 
and even justifiable under the old purely descriptive 
system, became fallacious when descent was taken 
as the basis. 

The so-called “generalised types,” combining the 
features of two or three classes, and the “annectant 
types,*’ supposed to unite lines of descent which had 
diverged many ages before, are conceptions still with 
us. But they are hopelessly inconsistent with any 
genealogy either proved or probable. 

As bold suggestions calling for subsequent proof 
these speculations had their value, and they may be 
forgiven in the neontologist, if not in the palaeonto¬ 
logist, if we regard them as erratic pioneer tracks 
blazed through a tangled forest As our acquaintance 
with fossils enlarged, the general direction became 
clearer and certain paths were seen to be impossible. 
In r88r, addressing this Association at York, Huxley 
could say : “Fifty years hence, whoever undertakes 
to record the progress of palaeontology will note the 
present time as the epoch in which the law of suc¬ 
cession of the forms of the higher animals was deter¬ 
mined by the observation of palaeontological facts. 
He will point out that, just as Steno and ag Cuvier 
were enabled from their knowledge of the empirical 
laws of coexistence of the parts of animals to con¬ 
clude from a part to a whole, so the knowledge of 
the law of succession of forms etr powered their suc¬ 
cessors to conclude, from one or two terms of such 
a succession, to the whole series, and thus to divine 
the existence of forms of life, of which, perhaps, no 
trace remains, at epochs of inconceivable remoteness 
in the past.” 

Descent not A Corollary of Succession . 

Note that Huxley spoke of succession, not of 
descent. Succession undoubtedly was recognised, but 
the relation between the terms of the succession was 
little understood, and there was no proof of descent. 
Let us suppose all written records to be swept away 
and an attempt made to reconstruct English history 
from coins. We could set out our monarchs In true 
order, and we might suspect that the throne was 
hereditary; but if on that assumption we were to 
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make James I. the son of Elizabeth—— Well, but 
that’s just what palaeontologists are constantly doing. 
The famous diagram of the evolution of the horse 
which Huxley used has had to be corrected in the 
light of fuller evidence. Pala&otherium, which Huxley 
regarded as a direct ancestor of the horse, is now 
held to be only a collateral, as the last of the Tudors 
were collateral ancestors of the Stuarts. The later 
Anchitherium must be eliminated from the true line 
as a side-branch—a Young Pretender. Sometimes an 
apparent succession is due to immigration of a distant 
relative from some other region—“the glorious House 
of Hanover and Protestant Succession. ” It was, you 
will remember, by such migrations that Cuvier ex- 
lained the renewal of life when a previous fauna 
ad become extinct. He admitted succession, but not 
descent. If he rejected special creation, he did not 
accept evolution. 

Descent, then, is not a corollary of Succession; or, 
to broaden the statement, history is not the same as 
evolution. History is a succession of events. Evolu¬ 
tion means that each event has sprung from the 
preceding one. Not that the preceding event was the 
active cause of its successor, but that it was a 
necessary condition of it. For the evolutionary 
biologist a species contains in itself and its environ¬ 
ment the possibility of producing its successor. The 
words “its environment ” are necessary, because a 
living organism cannot be conceived apart from its 
environment. They are important because they 
exclude from the idea of organic evolution the hypo- 
thesis that all subsequent forms were implicit in the 
primordial protoplast alone, and were manifested 
either through a series of degradations, as when 
thorium by successive disintegrations transmutes 
itself to lead, or through fresh developments due to 
the successive loss of inhibiting factors. 1 say “a 
species contains the possibility” rather than “the 
potentiality,” because we cannot start by assuming 
any kind of innate power. 

Huxley, then, forty years ago, claimed that 
palieontologists had proved an orderly succession. 
To-day we claim to have proved evolution by descent. 
But how do we prove it? The neontologist, for all 
hU experimental breeding, has scarcely demonstrated 
the transmutation of a species. The palaeontologist 
canhot assist at even a single birth. The evidence 
^remains circumstantial. 

Recapitulation as Proof of Descent 

Circumstantial evidence is convincing only if in¬ 
explicable on any other admissible theory. Such evi¬ 
dence is, I believe, afforded by palaeontological 
instances of Haeckel’s law, i.e. the recapitulation by 
an individual during its growth of stages attained 
by adults in the previous history of the race. You 
all know how this has beeaapplied to the Ammonites; 
but any creature with a shell or skeleton that grows 
by successive additions and retains the earlier stages 
unaltered can be studied by this method. If we take 
a chronological series of apparently related species or 
mutations, a 1 , a*, a*, a 4 , and if in, a 4 we find that 
the growth-stage immediately preceding the adult 
resembles the adult a*, and that the next preceding 
stage resembles a 4 , and so on; if this applies rmutcUts 
mutandis to the other species of the series; and if, 
further, the old age of each species foreshadows the 
adult character of its successor, then we are entitled 
to infer that the relation between the species is one 
of descent. Mistakes are liable to occur for various 
reasons, which we are learning to guard, against. 
For example, the perennial desire of youth to attain 
a semblance of maturity leads often tp the omission 
of some steps in the orderly process. But this and 
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other eccentricities *lfact the earlier rather then ttM 
later stages, so that It is always possible to identify 
the immediate ancestor, If it can be found. ^ An 
admirable example of the successful search for a 
father is provided by R. G. Carruthers in his paper 
on the evolution of Zaphrentis delanauti, Surely 
when we get a clear case of this kind we are entitled 
to use the word “proof,” and to say that we have 
not merely observed the succession, out have proved 
the filiation. 

* * # 

The “ Une-upon-Line “ Method of Palaeontology . 

You will have observed that the precise methods 
of the modern palaeontologist, on which this proof 
is based, are very different from the slapdash con¬ 
clusions of forty years ago. The discovery of 
Archaeopteryx, for instance, was thought to prove the 
evolution of birds from reptiles. No doubt it 
rendered that conclusion extremely probable, especially 
if the major premise—that evolution was the method 
of Nature—were assumed. But the fact of evolution 
is precisely what men were then trying to prove. 
These jumpings from class to class or from era to 
era by aid of a few isolated stepping-stones were what 
Bacon calls anticipations, “hasty and premature,” but 
“very effective, because as they are collected from a 
few instances, and mostly from those which are of 
familiar occurrence, they immediately dazzle the intel¬ 
lect and fill the imagination” (“Novum Organon,” i M 
28). No secure step was taken until the modem paleon¬ 
tologist began to affiliate mutation with mutation and 
species with species, working his way back, literally 
inch by inch, through a single small group of strata. 
Only thus could he base on the laboriously collected 
facts a single true interpretation ; and to those who 
preferred the broad path of generality his interpreta* 
tions seemed, as Bacon says they always “ must seem, 
harsh and discordant—almost like mysteries of faith." 

I have long believed that the only safe mode of 
advance in palaeontology is that which Bacon coun^ 
selled, namely, “uniformly and step by step.” Was 
this not, indeed, the principle that guided Linn®us 
himself? Not until we have linked species into 
lineages can we group them into genera; not until 
we have unravelled the strands by which genus is 
connected with genus can 'ye draw the limits of 
families; nor until that ha9 been accomplished can we 
see how the lines of descent diverge or converge, so 
as to warrant the establishment of orders. Thus by 
degrees we reject the old slippery stepping-stones that 
so often toppled us into the stream, and foot by foot 
we build a secure bridge over the waters of ignorance. 

The work is slow, for the material is not always 
to hand, but as we build we learn fresh principles 
and test our current hypotheses. To some of these 
I would now direct your attention. , 

Continuity in Development . 

Let us look first at this question of continuity. 
Does an evolving line change by discontinuous steps 
(saltations), as when a man mounts a Ladder; or 
does it change continuously, as when a wheel rolls 
uphill? The mere question of fact Is extraordinarily 
difficult to determine. Considering the gaps in the 
geological record, one would have expected palaeonto¬ 
logists to be the promulgators of the hypothesis of 
discontinuity. They are its chief opponents* 

Again 1 must leave the facts and their interpreta¬ 
tion, merely reminding you of such cases as the 
heart-urchins or Micrasters of the Chalk* Here, 
where we have a fairly continuous succession of many 
hundred feet of similar rode* we do find a slow and 
gradual, change, such that no clean line can be drawn 
between one form and Jts successor* ' 
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Wkatever may be the explanation* the facts do 
aeem to warrant the. statement that evolutionary 
change can be, and often is, continuous, I propose 
to speak of it as u transition.” 

* a a 

The Direction of Change . 

Thpse who attempt to classify species now living 
frequently find that they may be arranged in a con¬ 
tinuous series, in which each species differs from its 
neighbours by a little less or a little more; they 
find that the series corresponds with the geographical 
distribution of the species; and they find sometimes 
that the change affects particular genera or families 
or orders, and not similar assemblages subjected, 
apparently, to the same conditions. They infer from 
this that the series represents a genetic relation, that 
each successive species is the descendant of its pre¬ 
ceding neighbour; and in some cases this inference 
is warranted by the evidence of recapitulation—a fact 
which further indicates that the change arises by 
addition or subtraction at the end of the individual 
Hfe-cycle. For this appearance of successive differ¬ 
ences we may here use the brief and non-committal 
term “ sanation.” 

The comparison of the seriation of living species 
and genera to the seriation of a succession of extinct 
forms as revealed by fossils was first made by Cope, 
who in 1866 held the zoological regions of to-day to 
be related to one another “as the different sub¬ 
divisions of a geologic period in time,” This com¬ 
parison is of great importance. Had we the sedations 
of living forms alone, we might often be in doubt as 
to the meaning of the phenomenon. In the first 
place, we might ascribe it purely to climatic and 
similar environmental influence, and we should be 
unable to prove genetic filiation between the species. 
Even if descent were assumed, we should not know 
which end of the series was ancestral, or even whether 
the starting-point might not be near the middle. But 
when the palaeontologist can show the same, or even 
analogous, seriation m a time-succession, he indicates 
to the neontdogist the solution of his problem. 

Restricting ourselves to series in which descent 
may be considered as proved or highly probable, we 
find then a definite seriation—not merely transition, 
but transition in orderly sequence such as can be 
represented ,by a graphic curve of simple form. If 
there are gaps in the series as known to us, we can 
safely predict their discovery; and we can prolong 
the curve backwards or forwards so as to reveal the 
nature of ancestors or descendants. 

Orthogenesis: Determinate Variation, 

The regular, straightforward character of such 
seriation led Eimer to coin the term “ orthogenesis ” 
for the phenomenon as a whole. If this terin be 
taken as purely descriptive, it serves well enough to 
denote certain facts. But orthogenesis, in the minds 
of most people, connotes the idea of necessity, of 
determinate variation, and of predetermined course. 
Now, just as you may have succession without evolu¬ 
tion, so you may have seriation without determina¬ 
tion or predetermination. ; Let us be clear as to the 
meaning of these terms. Variation is said to be 
determinate or “definite " when all the offspring vary 
in the same direction. All the changes are of me 
same kind, though they may differ in degree, For 
instance/all may tonsist in some addition, as a 
thickening of skeletal structures, an outgrowth of 
spines,or horns; or all may consist in some loss, as 
the smaller shoe of outer digits, the diminution of 
tubercles, or the disappearance of feathers. A suc¬ 
cession of such determinate variations for several 
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generations produces seriation; and when the seria¬ 
tion Is in a fnus direction it is called progressive, when 
in a minus direction retrogressive. Now, it is clear 
that if a single individual or generation produces 
offspring with, say, plus variations differing in degree, 
then the new generation will display seriation. 
Instances of this are well known. You may draw 
from them what inferences you please, but you can¬ 
not actually prove that there is progression. Breed¬ 
ing experiments under natural conditions for a long 
series of years would be required for such proof 
Here again the palaeontologist can point to the records 
of the process throughout centuries or millennia, and 
can show that there nave been undoubted progression 
and retrogression. I do not mean to assert that the 
examples of progressive and retrogressive series found 
among fossils are necessarily due to the seriation of 
determinate variations, but the instances of deter¬ 
minate variation known among the creatures now 
living show the palaeontologist a method that may 
have helped to produce his series. Once more the 
observations of neontologist and palaeontologist are 
mutually complementary. 

Predetermination. 

So much for determination; now for predetermina¬ 
tion. This is a far more difficult problem, discussed 
when the fallen angels 

innMd high 

Of providence, foreknowledge will, and fate, 

Fixed fete, tree will, foreknowledge absolute, 

And found no end in wandering mates lost, 

and it is likely to be discussed so long as a reasoning 
mind persists. For all that, it is a problem on which 
many paleontologists seem to have made up their 
minds. They agree (perhaps unwittingly) with Aris¬ 
totle that “ Nature produces those things which, being 
continuously moved by a certain principle inherent in 
themselves, arrive at a certain end.” In other words, 
a race once started on a certain course will persist in 
that course, no matter how conditions may change, 
no matter how hurtful to the individual its own 
changes may be, progressive or retrogressive, uphill 
and downhill, straight as a Roman road, it will go 
on to that appointed end. Nor is it only palaeonto¬ 
logists who think thus. Prof. Duerden has recently 
wntten: “The Ndgelian idea that evolutionary 
changes have taken place as a result of some internal 
vitalistic force, acting altogether independently of 
external influences, and proceeding along definite 
lines, irrespective of adaptive considerations, seems to 
be gaining ground at the present time among 
biologists.” 

The idea is a taking one, but is it really warranted 
by the facts at our disposal? We have seen, I repeat, 
that succession does not imply evolution, and (grant¬ 
ing evolution) I have claimed that seriation can occur 
without determinate variation and without predeter¬ 
mination, It is easy to see this in the case of 
inanimate objects subjected to a controlling force. 
The fossil-collector who passes his material through 
a series of sieves, picking out first the larger shells, 
then the smaller, and finally the microscopic 
Foraminifera, induces a seriation iri size by an action 
which may be compared to the selective action 
of successive environments. There is, in this case, 
predetermination imposed by an external mind, but 
there is no determinate variation. You may see in 
the museum at Leicester a series beginning with the 
.via strata of the Roman occupants of Britain, and 
passing through all stages of the tramway up to the 
engineered modern railroad. The unity and apparent 
inevitability of r the series conjure tip the vision of 
a world-mind consciously working to a foreseen end. 
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An occasional experiment along some other tine has 
not been enough to obscure the general trend; indeed* 
the speedy scrapping of such failures only emphasises 
the idea of a determined plan. But closer considera¬ 
tion shows that the course of the development was 
guided simply by the laws of mechanics and economics 
and by the history of discovery in other branches of 
science. That alone was the nature of the deter¬ 
mination, and predetermination there was none. 
From these instances we see that selection can, indeed 
must, produce just that evolution along definite lines 
which is the supposed feature of orthogenesis. 

The arguments for orthogenesis are reduced to 
two: first, the difficulty of accounting for the 
incipient stages of new structures before they achieve 
selective value; and, secondly, the supposed cases of 
non-adaptive, or even—as one may term it—counter- 
adaptive, growth. 

The earliest discernible stage of an entirely new 
character in an adaptive direction is called bv H. F. 
Osborn a “ rectigradation ” (1907), and the term^ im¬ 
plies that the character will proceed to develop in a 
definite direction. Osborn gives as instances the first 
folding of the enamel in the teeth of the ancestral 
horses and the first slight elevation on the skull of 
the older Titanotheres, foreshadowing the large nose- 
horns of those strange Tertiary mammals. He con¬ 
trasts rectigradations with the changes in shape and 
proportion of some pre-existing structure, and calls the 
latter “allometrons.” Further, he claims that some 
predetermining law or similarity of potential governs 
the appearance of rectigradations, because they arise 
independently on the same part of the skull in different 
lineages at different periods of geological time. 

Osborn maintains, then, that rectigradations are a 
result of the principle of determination, but this does 
not seem necessary. In the first place, the precise 
distinction between an allometron and a rectigradation 
fades away on closer scrutiny. When the rudiment of 
a cusp or a horn changes its form, the change is an 
allometron; the first swelling is a rectigradation. 
Buf both of these are changes in the form of a pre¬ 
existing structure; there isno fundamental difference 
between a bone with an equable curve and one with 
a slight irregularity of surface. Why may not the 
original modification be due to the same cause as the 
succeeding ones? The development of a horn in 
f mammalia is probably a response to some rubbing or 
butting action which produces changes first in the 
hair and epidermis. One requires stronger evidence 
than has yet been adduced to suppose that in this 
case form precedes function. As Jaekel has insisted, 
skeletal formation follows the changes in the softer 
tissues as they respond to strains and stresses. In 
the evolution of the Echinoid skeleton any new struc¬ 
tures that appear, such as auricles for the attachment 
of jaw-muscles and notches for the reception of 
external gills, have at their Inception all the character 
of rectigradations, but it can scarcely be doubted that 
they followed the growth of their correlated soft 
parts, and that these latter were already subject to 
natural selection. But we may go further; in verte¬ 
brates, as in Echlnoderms, the bony substance is inter¬ 
penetrated with living matter, which renders It 
directly responsive to every mechanical force, and 
modifies it as required by deposition or resorption, so 
that the skeleton tends continually to a correlation of 
all its parts and an adaptation to outer needs. 

The fact that similar structures are developed in 
the same positions in different stocks at different 
periods of time is paralleled in probably all classes of 
animals; Ammonites, Brachiopods, Folyozoa, Crinoids, j 
and Sea-urchins present familiar instances. But do we 
want to make anv mystery of it? The words M pre- 
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disposition,” “predetermining law/’ '^similarity of 
potential,” “inhibited potentiality,” and “periodicity ” 
all tend to obscure the simple statement that like 
causes acting on like material produce like effects. 
When other causes operate the result is different. 
Certainly such facts afford no evidence of predeter¬ 
mination in the sense that the development must take 
place willy-nilly, Quite the contrary; they suggest 
that it takes place only under the influence of the 
necessary causes, 

The resemblance of the cuttle-fish eye to that of 
a vertebrate has been explained by the assumption 
that both creatures are descended, longo inlervallo no 
doubt, from a common stock, and that the flesh dr 
the germ of that stock had the internal impulse to 
produce this kind of eye some day when conditions 
should be favourable. It 19 not explained why many 
other eved animals, which must also have descended 
from this remote stock, have developed eyes of a 
different kind. Nevertheless, I commend this hypo¬ 
thesis of Prof. Bergson to the advocates of pre¬ 
disposition. To my mind, it only shows that a philo¬ 
sopher may ^achieve distinction by a theory of evolu¬ 
tion without a secure knowledge of biology. 

When the same stock follows two quite different 
paths to the same goal it is impossible to speak of 
a predetermined course. [An instance of this was 
given,] 

(To be continued.) 


The Constitution of Cellulose. 

I N an illuminating lecture delivered before the 
French Chemical Society on May 21, Prof A. 
Pictet, of Geneva, described the results obtained by 
his pupils and himself on distilling cellulose at a low 
pressure, and showed how these can be interpreted so 
as to throw much new light on the constitution of 
this complicated substance. 

When cotton cellulose is heated gradually in a dis¬ 
tilling apparatus under a pressure of 10-13 mm. de¬ 
composition begins at 210 0 and an oil distils over 
equal in weight to 45 per cent, of the original cellu¬ 
lose, which soon solidifies, and consists of lievo- 
glucosan. This is considered to be an anhydride 
derived from / 3 -glucose, and to have the constitution 

CH(OH) . CH . OH 
. I I . 

CH—O—CH 

I I 

O-CHj . CH . OH. 

Previous work has shown that cellulose furnishes 
on acetolysis a disaccharide, oellobiose, which probably 
contains an a-glucose and a / 3 -glucose group. Also, 
with hvdrobromic acid, cellulose gives bromomethyl- 
furfurol. The origin of the latter, a hydrofuran 
nucleus containing two side-chains, the author terms 
the chitose grouping. Prof. Pictet therefore regards 
cellulose as containing two 3-glucose groups, one 
chitose grouping, and probably an orgtucose group, 
represented thus* 

3 f Ch 
3 I 

By acetolysis the a-glucose group and a fl-gtucose 
group together form oellobiose (50 per cent,)* and in 
the decomposition with hydrobromic acid the chitose 
grouping furnishes bromomethyIfurfurol (25 per cent.)* 
the other three groups being converted into the black 
mass which Is always farmed in the reaction. Finally, 
on dry distillation under reduced pressure the 3-glucose 
groupings split off to give lasvogtucosan {50 per 
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and the others, which Are not volatile without decom¬ 
position, furnish water, furfurol, carbon, etc. 

In the molecule of cellulose the various groups are 
probably united together in consequence of the open¬ 
ing of the ring at an oxygen atom which does not 
form the furan ring, and in this way the cellulose 
molecule, forming a vast cyclic network, may bear 
some analogy to those of the albuminoids, in which 
the linking agents are nitrogen atoms. 


Joseph Black and Belfast. 

U NDER the title of “Joseph Black: His Belfast 
Friends and Family Connections ” Mr. Henry 
Riddell has recently published in the Proceedings of 
the Belfast Natural History and Philosophical Society 
(vol, iii., 1919-20, p. ^9)' an interesting account of 
Joseph Black’s connection with Belfast. As is well 
known, the famous chemist was born at Bordeaux, 
where his father, John Black, was a factor and wine 
merchant, but his ancestors for many generations back 
were Ulstermen, and he himself received his school 
education either in the old Latin School in Belfast, 
endowed by Earl Donegal I in 1666, or at the hands of 
a Mr. Sprott, a schoolmaster of repute in that city. 
Up to the age of twelve Black was educated by his 
mother, Margaret Gordon, who is described as a 
woman of great force of character and many accom¬ 
plishments. She was the daughter of Robert Gordon, 
a merchant of Aberdeen, ana was married to John 
Black in 1716, by whom she had issue eight sons and 
five daughters, Joseph Black, who was born in 1728, 
being the fourth son. 

The Blacks were of Scottish extraction, and were 
said to be descended from a member of the Clan 
Lament who was known as Gillie-dhu on account of 
hla remarkably black hair. Some of his sons, on the 
invitation of James I., passed over to Ulster, which 
had been laid waste and depopulated by the wars 
among the Irish chiefs and their clans. Their 
descendants, or some of them, settled in Belfast and 
anglicised their name to Black. One of them, John 
Black, the great-grandfather of the chemist, fought 
as a trooper against Cromwell. His son, also 
John Black, bom In 1682, was a burgess of Belfast, 
and had a family of five son£, all engaged in 
“merchandysinge”’in various parts of the Continent. 
The various members married into some of the lead¬ 
ing Ulster families—the Eccles, Wilsons, Banks, 
Leg|^s, Clarkes, and others. Jane Eccles, the grand¬ 
mother of the chemist, was the daughter of John 
Eccles of Cranmore, who entertained William III. on 
his way from Carrick to Drogheda. The chemist’s 
eldest brother, John, married Jane Banks, a member 
of one of the best-known families in Belfast. One 
of their granddaughters, Maria, became the wife of 
Lord Downs, and from them sprang two girls, Ann 
and Charlotte, who married respectively Lord Clonmel 
and Lord Seaton. Isobel Black, the sister of the 
chemist, married James Burnett, of Aberdeen; their 
daughter became the wife of Adam Ferguson, the 
moral philosopher and colleague, intimate friend, and 
cousin of Joseph Black. A descendant of one of his 
other sisters, Katherine, became the wife of Prince 
Waldeck and Pyrmont. 

Two of Joseph’s brothers, Samuel and George, 
returned to Belfast and took a prominent part in the 
municipal life of the town, holding the office of 
“Sovereign” (mayor) between them no fewer than 
seven times between 177a and 1789. 

Joseph Black, after a good grounding in classics 
and mathematics, left Belfast for Glasgow in his 
eighteenth year, entering the University, therefore, 

N£J. 2657, VOL. *06] 


considerably older than the usual run of matriculants 
at that period. He came almost immediately under 
the influence of two remarkable men, Dick, professor 
of natural philosophy, and Cullen, professor of medi¬ 
cine and lecturer on chemistry. The fact that Black 
was considerably senior to the majority of his fellow- 
students may have induced Cullen to offer him the 
position of lecture-assistant, and it was probably this 
fortunate circumstance that determined his career. 

The great chemist, w'ho died in 1799, was never 
married, and left no immediate descendants. It is 
evident from this short statement that he belonged to 
a family of noteworthy mental peculiarities, many 
members of which were characterised by remarkable 
powers and capacity. Joseph Black, so far as is 
known, is the only one who showed any striking pre¬ 
dilection towards scientific pursuits, and there are 
special circumstances in his case which may serve to 
explain the direction of his inclinations. If, .as the 
late Sir Francis Galton contended, high reputation is 
a pretty accurate test of high ability, Joseph Black 
certainly ennobled his ancestry. But an examination 
of their individual history seems to show that he 
is no less a debtor to those who veent before him, 
and that his eminence is in no small degree due to 
qualities implanted In him by his Ulster upbringing 
and associations. T. E. Thorpe. 


The Sakura-jima Eruption of 1914. 

P ROF. OMORI has recently made two additions to 
his valuable series of memoirs on the eruption 
of the Sakura-jima (South Japan) on January 12, 
1914. The fourth memoir deals with the continued 
changes of elevation in the neighbourhood of the 
volcano, and the fifth with the numerous earthquakes 
which preceded and followed the eruption (Bull. Imp. 
Earthq. Inves. Com., vol. viii., 1920, pp. 323-51 and 
353-466). Until 1914 the Sakura-jima was an island 
in the Bay of Kagoshima, the inner bay to the north 
of it being a basin 12$ miles long from east to west 
and 7$ miles wide. A comparison of two series of 
levels made a few years before the eruption and in 
Aprit and May, 1915, revealed a depression of not 
less than 20 in. in the northern part of the bay, and 
of front j ft. to si ft. round the coast of the former 
island, the centre of which was elevated in two places 
by as much as 30 ft. and 41 ft. In the winter of 
1918-19 a new series of levels was made along, the 
west and north coasts of the bay, from which it is 
seen that the depression of the inner bay gave place 
to an elevntion, the mean rise from February, 1915, 
to December, 1918, being about 4 in. In 1917 a 
series of soundings was also made in the bay, and 
these show that there are three depressions (of maxi¬ 
mum depth 85, 113, and 79 fathoms), the first being 
separated from the others by a submarine ridge 
running north from the volcano, and apparently due 
to the eruptions of a.d. 764, 1468-76, and 1779- 
Comparing the new soundings with those made in 
1906, there are seen to be three areas of fresh depres¬ 
sion (from 3 to 4 fathoms) coinciding with the three 
depressions, and two areas of new elevation, the 
more important one (of 3 fathoms) being near the 
submarine ridge. Prof. Omorl estimates that the 
total resultant depression of the district amounts to 
about one-quarter of a cubic mile, and the volume of 
lava and ashes ejected to slightly more than one-half 
of a cubic mile, and he suggests that this difference 
thay account .for the defect of gravity sometimes 
observed In the neighbourhood of a volcano. 

The records of the Sakura-jima earthquakes at 
Kagoshima (6J miles from the volcano), Nagasaki 
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(99 miles), and Osaka (348 miles) leads to the fol¬ 
lowing conclusions:—(1) The frequent occuroehoe of 
earthquakes, both unfelt and strong, terminated at 
or immediately before the opening of the eruption; 
(2) the principal oentre of the after-shocks coincides 
roughly with the centre of elevation of the sea-bed 
to the north of the Sakura-jima, which is 8*9 miles 
from Kagoshima; (3) the mean duration of the pre¬ 
liminary tremor at this place was 1-94 seconds, cor¬ 
responding to a focal distance of 8*9 miles, from 
which it follows that the focal depth was very 9 mall; 
and (4) in the after-shocks the first distinct displace¬ 
ment was usually directed towards or from the source 
of disturbance, while the mean directions of the 
maximum vibrations were parallel and perpendicular 
to the line joining the craterlets on the two flanks of 
the volcano. C. D. 


University and Educational Intelligence. 

An introductory public lecture to a series of seven 
courses of lectures on the history of science will be 
given by Sir W. H- Bragg at University College 
(University of London) on Thursday, October 7, at 
5 p.m. The courses arranged are as follows :—The 
General History and Development of Science, Dr. A. 
Wolf; The More Important Developments in Physical 
Science during the Nineteenth Century, Sir W. H. 
Bragg, Prof. E. J. Garwood, Mr. D. Orson \V00d, 
and others; Egyptian Science, Prof. Flinders Petrie; 
The History of the Biological and Medical Sciences 
from Early Times to the Eighteenth Century, Dr. 
Charles Singer; The History of the Biological 
Sciences since the Eighteenth Century, Prof. J. P. 
Hill; Elementary Astronomy, treated Historically, 
Prof. L. N. G. Filon; and The History of Mathe¬ 
matics up to the Eighteenth Century, Mr. T. L. 
Wren. 

In the annual report for 1919-20 of the Coventry 
Public Libraries several points are worthy of notice. 
Figures are given showing the number of issues 
which have been made dhring the past and the 
previous year. Of the total of 380,170 issues of books 
in 1919^-20, 167,758 were of technical and literary 
books, while 144,296 were works of fiction. The 
figures are significant of the use to which the library 
is put by the inhabitants. As compared with the 
revious year, the number of issues of technical works 
as increased by 26,976, while the increase for fiction 
was only 2087. These figures indicate the revival of 
study which was to be expected with the return of 
students to peaceful occupations. In the issues of 
the home-reading libraries similar figures were 
observed, the increase in the demand for works on 
the arts and sciences being 6449. On the other hand, 
research work, by which meant the study of the 
accumulated data of a subject before proceeding with 
investigations, has declined since the armistice, Only 
one-twelfth of the 82,245 volumes in stock are classed 
as fiction. The libraries are intended chiefly for the 
use of students, and their continued popularity shows 
that they are appreciated as such. 

The President of the Board of Education has 
addressed a letter to the Vice-Chancellor of the Uni¬ 
versity of London (Dr. Russell Wells), tinder date 
September 24, with reference to the Government offer 
of a site for the University behind the British 
Museum, explaining that, with the consent of the 
vendor (the Duke of Bedford), it is possible for the 
offer to remain open until the Senate's meeting on 
October 20, but no longer. Mr. Fisher exposes 
general approval of the proposed conditions to be 
attached to acceptance of the offer which were dis- 
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cussed by the Senate la July, saw* that 1 resfwctkig 
freedom from debt as regards the new buildings before 
the old buildings are vacated. He suggests a revision 
of the wording of this condition, but admits that the 
Government fully shares the view as to the undesir¬ 
ability of the University and King’s College entering 1 
upon the occupation of their new buildings under an 
embarrassing load of debt. Mr. Fisher further ex¬ 
plains that the Government offer is not available for 
any alternative site, since on a review of all the 
circumstances the Government has come to ^ the 
definite conclusion “ that the site behind the British 
Museum is the most suitable and the only one which 
they would feel justified in acquiring for offer to the 
University." In conclusion, Fir. Fisher expresses 
his earnest hope that the Senate will decide to accept 
the offer which the Government has made. 

The educational system of Japan (Bulletin No. 5% 
1919, of the.United States Bureau of Education) jte 
the result of a fusion of the traditional training in 
national humanistic studies with that in modern 
science. Progress is possible on the latter side only. 
Technical education of an elementary type Is given in 
the vocational schools, to which students who have 
passed through the elementary schools are admitted. 
In 1915-16 the number of technical schools attached 
to such vocational institutes was 9001, an increase of 
533 over the preceding year; while that of the private 
technical schools was 3(16, an increase of ao. Approxi¬ 
mately 95,000 pupils were enrolled in all schools of 
this Kind, exclusive of continuation schools. The 
technical continuation schools admit students who 
have passed the standard of the elementary schools, 
though the individual school authorities have power 
to admit or refuse any candidate. In the year 1915-16 
407,600 male pupils and 89,601 females were enrolled 
in these schools, an increase of nearly 50,000 over the 
numbers joining during the previous year. Within the 
next six years it is proposed to spend some four and 
a half million pounds on higher education. The 
technical and high schools already in existence will 
accommodate r4,ooo students only, while during the 
vear 1917-18 about 56,000 applied for admission. 
This money will therefore be devoted to the building 
of ten new high schools and eighteen new technical 
and commercial institutes. Great prominence is given 
to the rapid but efficient training of teachers of all 
grades. 


Societies and Academies. 

Paris. 

Academy of Sciences, August 30.—M. Henri Deslandres 
itl the chair.—G. Humbert: An arithmetical link 
between the real ternary quadratic forms and the 
indefinite forms of Hermite.—H. Deslandres; The 
recognition in stars of the successive layers of their 
atmosphere and the periodic variations of these stars. 
From the study of the calcium lines in the solar 
spectrum the existence of three layers in the solar 
atmosphere has been deduced. The same method can 
be applied to the fixed stars, and an account is given 
of the results obtained up to the present by various 
observers.—E. Adds: The specific heat of saturated 
vapours at low temperatures. Reply to a communica¬ 
tion by G. Bruhat,—J. Andrade : Tne regulating organs 
of chronometers.—E. Jongutt : Waves of shock in 
solid bodies.—M. Galbron; The deformation of a 
helical spring.—M. d’AMunbnJa •’ The spectrum of the 
new star in Cygnus. On August 25 and the spec¬ 
trum of the new star presented the .appearance usual 
with nov® in the course of the first stage of their 
evolution.—M. Barsoa: The spectrum of Nova CygnL 
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-7C- RwrttMi: The . thermodynamical properties of 
flnkfe in the Neighbourhood of the critical state.— 
MM. OMol and Tlffeataa; The hydrobenzoin trans¬ 
position. The influence of the paramethoxy-substitu- 
tion on the dehydration of the triarylglycols.^G. Zell*. 
The ascending movements of the earth’s crust and the 
recurrences of subterranean erosion.—E. Aube!; The 
influence of the nature of the carbon compounds 
presept on the utilisation of nitrogen by bacillus 
sub tilts. 

September 6.—M, L6on Guignard in the chair.—* 
A. Laerolx : The regular grouping of two different 
minerals constituting certain ores of iron and 
titanium.—rM. Laubeut: A small submarine for 
oceanographic work. Details of design and equip- 
ment ol a small submarine, 188 metres in length and 
of 50 tons displacement^ for use in oceanography. It 
would sustain the pressure of water at depths of 
80 to 100 metres, and, it is estimated, would now 
cost 600,000 francs to build, although in JQ07, when 
the plans were first drawn up, jt could have been 
built for less than a third of that sum. The work 
suggested for this submarine includes collecting 
samples from the oceamfloor, water at various depths, 
plankton, and observations on temperature and trans- J 
parency of water and the direction and velocity of 1 
the currents.—P. Humbert : Hypercylindrical func¬ 
tions.—C. Nordmanu ; Observations of the new star 
in Cygnus, made at the Paris Observatory with a 
heterochrome photometer. In this apparatus the ratio 
of the intensities of the star studied and a known star 
is compared in various regions of the spectrum by 
equalising by means of Nicol prisms the brightness of I 
the star under examination and that of an artificial ; 
star observed simultaneously through a coloured 
screen. It was found that the magnitude of the new j 
star changed from 3-43 on August 27 to 401 on 
August 2p. The brightness of the new star is, there¬ 
fore, rapidly decreasing. On the first date the star 
had an effective temperature of 6100° C», which on the 
later date had increased to 7800°. Attention is directed 
to the fact that the increase of effective temperature is 
accompanied by a diminution in the brightness, con¬ 
trary to what would have been expected.— H. GroalUef : 
First observations of Denning’s nova made at the 
Lyons Observatory. Measurements of the magnitude 
of the star on August 23, 24, 35, 26, and 27. The 
brightness passed through a maximum on August 24 
and then rapidly decreased.—J. Guillaume : Observa¬ 
tions of the sun made at the Lvons Observatory 
during the first quarter of X920. Observations were 
possible on sixty-eight days, and the results are sum¬ 
marised in three tables showing the number of sun¬ 
spots, their distribution in latitude, and the distribu¬ 
tion of the faculse in latitude.—J. Ranch ; Inversions 
of temperature in the lower atmospheric layers in the 
Antarctic. 

Washington, D.C. 

National Academy of Solences (Proceedings, vol. vi., 
No, 3, March).—S. Flexner: Encephalitis and polio¬ 
myelitis. A short sketch of the present state of know- 
ledge relative to these two diseases.—A. F. Kovarlk: 

A statistical method for studying the radiations from 
radio-active substances and the X-rays, and its 
application to some X-ray problems. A continuation 
of,the work of Kovarik and McKeehan. The author 
finds 7* io w y-ravs from radium B and C.per second 
per gram of sodium instead of 3X10“ formed by 
Lawson and Hess,—L. B. Lash: The nature of the 
fieat production in a system of platinum black, 
alcohol, and air. Of the two theories that the heat 
is due (t) to the adsorption of alcohol and (a) to the 
oxidation of the alcohol at the platinum surface* the 
latter substantiated.-—JL Nogaslil: Leptospira 

VO. 2657, VOL. 106] 


icteroides and yellow fever. A special organism, 
Leptospira icteroides, has been detected in certain 
cases of yellow fever. Guinea-pigs have been inocu¬ 
lated with it by Stegomyias, but until further studies 
have been made its standing as the inciting agent qt 
yellow fever cannot be regarded as certain.—S. Hedit; 
Human retinal adaptation. A binocular reaction is 
involved; in all essentials the mechanism underlying 
the initial phase of retinal sensitivity in dim light is 
the same as involved in the initial process of photo¬ 
reception in Mya and Ciona*—L. Page : A kinematical 
interpretation of electromagnetism. The equations of 
electrodynamics are shown to be simple kinematical 
relations between the moving elements which con¬ 
stitute lines of foroe.—A. A. Michelton: The laws of 
elastico-viscous flow, ii, A criticism of the formula 
which combines the laws of Larmor and Maxwell; an 
elaboration with many data of a previous paper of 
the same title.—H. Shapley : A note on a simple device 
for increasing the photographic power of large tele¬ 
scopes. A short-focus lens is placed in the converging 
beam at an appropriate distance in front of the photo¬ 
graphic plate, giving high speed and reducing the 
scale on the photograph.—L. R. StdlWan : Anthropo¬ 
metry of the Siouan tribes. Of interest (1) because 
accurately describing and defining the Siouan type and 
showing its relationship to American Indian tribes 
already described, and (2) because of the intermixture 
of two widely separated races represented bv this 
series of individuals.—F. M, Gayer and E. A. Smith : 
Transmission of eye-defects induced in rabbits by 
means of lens-sensitised fowl-serum. The defects have 
been transmitted to the sixth generation.—H. G. 
Barbour and J. B. Hermann : The mechanism of fever 
reduction by drugs. Antipyritic drugs increase the 
blood-content of dextrose. In fevered animals this is 
accompanied bv dilution of the blood, with resulting 
fall in temperature.—E. H. Hall: Inferences from 
the hypothesis of dual electric conduction : The 
Thomson effect. A tabulation of a great variety of 
data correlated with theory under either of two hypo¬ 
theses of electron equilibrium in metals unequally 
heated.—C. L. E. Moore and H. B. Phillip*: Note on 
geometrical products. Development of a series of 
geometrical products, independent of the dimensions 
of space, intermediate between the progressive and the 
inner product. 


Books Received. 

The Manufacture of Sugar from the Cane and 
Beet. By T. H. P, Heriot. (Monographs on Indus¬ 
trial Chemistry.) Pp. x+426. (London: Longmans, 
Green, and Co.) 24s. net. 

Children’s Dreams. By Dr. C. W. Kimmins. 
Pp. 126. (London: Longmans, Green, and Co.) 5s, 
net. 
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The Metric System and International 
Trade. 

I N the year 1917, 'when the nation was m the 
throes of war, a committee of the Conjoint 
Board of Scientific Societies arrived at certain con¬ 
clusions on the question of the compulsory adop¬ 
tion of the metric system in Great Britain, but, un¬ 
fortunately for the committee, the publication of its 
findings has been delayed until the present time. 1 
During the intervening three years our attention has 
been transferred from warlike to peaceful occupa¬ 
tions, and the natron at large is now much more 
alive to the necessity of improving our commercial 
equipment for the impending vital struggle to re¬ 
cover and expand our overseas trade in order that 
we may 11 pay for the war.” T|ae committee appa¬ 
rently appreciates this change in the general 
atmosphere, and has accordingly published an 
apologetic prefatory note, from which it inciden¬ 
tally appears that the chief source of its evidence 
was the “Report on Commercial and Industrial 
Policy after the War.” It may be recalled that 
Lord Balfour of Burleigh, the chairman of that 
committee, naively admitted afterwards, during a 
House pf Lords debate on decimal coinage* that 
Us committee had been so overloaded with other 
problems that the subject of decimalisation had 

1 “Itapoit on Compulsory Adoption off the Metric Syrtvm in th« United 
Kingdom/’ Submitted by the Metric Commitie* appointed by the Conjoint 
MmrLtf Scwnufic toooettevnad puMfahad on the aaihotfly of the. Lora- 
mittae. Pp. 70. (London: hoard of Scientific Soctetfe*, Royal Society, 
Men «. 
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possibly not received the attention it really 
deserved. 

Unfortunately, this preface will probably escape 
general attention, because so many readers will 
skip it, glance through the report, and really note 
only the final “ Recommendations,” which are pub¬ 
lished on p. 35 of the committee's report, and are 
about as unsatisfactory as they could weQ be* 
Hence we have the lay Press to-day stating that 
British men of science have denounced the metric 
system, whereas actually the report has not been 
adopted by the Conjoint Board, and is issued 
solely on the authority of the committee. More¬ 
over, in par. 88 of the report the committee recog¬ 
nises “the intrinsic superiority of the metric 
system in scientific and technical work.” 

One looks in vain for a note in these recom¬ 
mendations to the effect that the metric system is 
(a) already universally employed in science; (fe) the 
practical basis of industry in many countries the 
trade of which we seek ; (c) already legally recog¬ 
nised throughout the civilised world; and that ac¬ 
cordingly, in the interests of the scientific permea¬ 
tion of industry, as well as of the expansion of our 
overseas trade, everything possible should be done 
to encourage its use. Instead of this, we find the 
committee recommending “that the British system 
of units of weights and measures be retaiined in 
general use in the United Kingdom,” which is 
tantamount to suggesting that British manufac¬ 
turers engaged in world-wide trade must continue 
indefinitely to employ two systems—the British for 
home trade and the metric for overseas trade— 
involving an increasing volume of misunderstand¬ 
ings and unnecessarily wasted time spent in cow- 
versions from one system to the other. If the 
British manufacturer can, as he already does, sell 
a portion of his output under metric description, 
he can obviously sell the whole of it on that basis, 
and he should clearly be encouraged to conduct 
all his business in one language of quantity instead 
of two. 

In par. 82 of the report the following construc¬ 
tive sentence occurs : “ In the opinion of the com¬ 
mittee it would be to the advantage of British 
industry if the manufacture of all machinery and 
apparatus of new types were to be established aa 
a matter of course in the metric system; and that 
this practice should be directed and encouraged 
by specification In this system for Government and 
official work ”; and yet no reference is made to 
this in their final “recommendations,” which, in¬ 
stead, include a plea for the continued use of 
British units by Departments of State. 

H 


NATURE * [October % 1930 


According to the second recommendation, the 
committee apparently views with equanimity the 
perpetuation of our use of two systems where one 
would suffice for all purposes* In the third recom¬ 
mendation the committee suggests the decimal¬ 
isation of the British units of weight and measure, 
thus supporting a proposal roundly condemned by 
a select committee of the House of Commons 
which, in 1862, reported that “It would involve 
almost as much difficulty to create a special 
decimal system of our own as simply to adopt the 
metric system in common with other nations. 
And if we did so create a national system we 
would, in all likelihood, have to change it again 
in a few years, as the commerce and intercourse 
between nations increased, into an international 
one.** 

Our choice to-day rests between (1) the con¬ 
tinued use of a dual system (because we must 
employ the metric system in an increasing propor¬ 
tion of our business, whether we like it or not), 
and (a) the establishment of the metric system as 
the universal language of quantity (involving the 
gradual abandonment of the Imperial system 
which, by reason of its manifest defects, is so 
obviously unsuitable for universal adoption). 

It is sheer insularity which makes us cling to 
the first course and, regarding the alternative, the 
oomrpittee of the Conjoint Board states in par. 50 
of its report (but omits from the “recommenda¬ 
tions ") that " It will be sufficient for the purpose 
of this inquiry to admit unreservedly that the 
metric system of weights and measures is the only 
system which has considerable claims to be truly 
international, and that it is the only 9ystem to 
which a change could reasonably be made should 
any country propose to abolish its existing national 
system.” 

Some further Government action is clearly re¬ 
quired beyond the Act of 1897, but it does not 
necessarily follow that the next step need be the 
adoption of legislation of a compulsory character. 
The Government could do very much to encourage 
the more widespread use of the system by its 
employment in Government specifications and by 
a declaration that ultimately at some future date 
(not necessarily fixed at present) the metric system 
would become the sole legal system in this country. 
Many manufacturers would be thereby stimulated 
to establish all their new standards and their re¬ 
visions of old standards in terms of the metric 
system, and there would be nothing to prevent 
them from continuing to manufacture their exist¬ 
ing standards in the British system and describing 
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them for sale in terms of the metric system, as 
they already have dope for so many years* We 
should thus progress beyond the present passive 
permission, through a period of intensive encour¬ 
agement, to the final stage in which the metric 
system would become the sole legal system of 
weights and measures, when "compulsion” need 
be applied only to the stragglers who had failed 
to adopt it voluntarily. 

It is satisfactory to note that with regard to 
decimal coinage the committee "sees no serious 
objection in principle** to the proposals for deci¬ 
malising the £ sterling, and it may be interested 
to know that the revision of Lord Southwark *s 
Bill is now under consideration with a view to the 
removal of some of the practical difficulties to 
which the committee refers. In the meantime we 
may perhaps be permitted to remark that it is 
futile to talk about "preserving the credit of the 
penny ” at a time like the present, when the 
failure of the penny to meet modern conditions is 
so very obvious. 

Harry Allcock. 

The Study of Live Embryos. 

Contributions to Embryology. Vol. ix., Nos. 27 
to 46. A Memorial to Franklin Paine Mall. 
(Publication No. 272.) Pp. v + 554 + plates. 
(Washington: The Carnegie Institution of 
Washington, 1920.) 

ONG before the war k was being realised in 
England that the centre of embryological 
research, at least so far as concerns inquiries into 
the developmental stages of the human body, was 
shifting from the laboratories of Germany to those 
of the United States* The transference was the 
work of one man—the late Prof. F. P. Mall, who 
died in 1917 at the age of fifty-five. Prof. Mall 
stocked the new and highly equipped anatomical 
laboratories of the United States with young men 
and women who had served their apprenticeship 
with him in the anatomical department of Johns 
Hopkins Hospital, Baltimore. In 1918 he would 
have reached the twenty-fifth anniversary of his ap¬ 
pointment at Baltimore, and his pupils, "in recog¬ 
nition of his inspiring leadership, and in response 
to the strong feeling of affection with which they 
had come to regard him," intended to mark the 
occasion by dedicating to him a volume of their 
most recent investigations. These essays, owing 
to his untimely death, have now to appear as a 
memorial volume, and the sense of regret that 
Prof. Mall did not live to study it will be felt as 
| acutely on this side of the Atlantic as on the 
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other, for many of its contributors have made 
highly important additions to our knowledge of 
the growing embryo. The volume is issued by 
the Carnegie Institution of Washington, under 
the aegis of which Prof. Mall had established a 
department of embryology two years before his 
death. 

In these essays we see employed the exact 
technique which Prof. Mall learned when working 
under the late Prof. His, of Leipzig, but in 
addition there is evidence of a clear realisation 
that embryology is a series of vital processes, 
and that to understand them the living as well as 
the dead embryo must be studied. The develop¬ 
ing chick lends itself particularly well for vitalistic 
observation, but we have every reason to suppose 
that the earlier stages of mammalian development 
—including the early stages in the growth of the 
human ovum—can be investigated in a similar 
manner. In this respect a return has been made 
to the earlier methods of Harvey and of Hunter. 

As examples of the vitalistic method of observa¬ 
tion, we may cite papers by Prof. Florence Sabin 
on 11 The Origin of Blood-vessels and of Red Blood 
Corpuscles,” by Dr. Eliot R. Clark and Eleanor 
L. Clark on 11 The Origin and Early Development 
of the Lymphatic System,” and by Dr. Margaret 
R. Lewis on “Muscular Contraction in Tissue 
Cultures.” Prof. Sabin shows that blood-vessels 
arise from islets, or groups, of angioblastic cells, 
which by canaliculisation and inosculation unite 
to form a capillary network. The angioblastic 
cells give rise to the endothelial lining of blood¬ 
vessels, and both the angioblasts and endothelial 
cells can, and do, produce nucleated red blood 
corpuscles. The lymphatic system of vessels, 
however, as one is led to infer from the experi¬ 
ments of the two Clarks, arises from the endo¬ 
thelium of the veins in certain embryonic regions, 
and from these regions, or centres, the endothelial 
outgrowths invade certain neighbouring areas of 
the body and thus provide it with a lymphatic 
system. If one centre of outgrowth is destroyed, 
neighbouring centres will supply the deficiency. 

Another series of papers records observations on 
the vital reactions of certain cells in the body of 
adult animals. Capt. Charles Essick found that 
when a solution containing fine particles was 
placed in the sub-arachnoid spaces of the brain 
of a living animal the endothelial cells of these 
spaces were transformed into phagocytes, which 
consumed the foreign matter thus introduced. 
Capt Essick’s investigation was occasioned, appa¬ 
rently, by observations made by Capt. Lewis H. 
Weed during a research on “The Experimental 
Production of Hydrocephalus ”—an important 
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inquiry which also appears in this memorial 
volume. To this series also belongs the paper 
contributed by Dr. Charles C. Macklin on “The 
Development and Function of Macrophages In 
the Repair of Experimental Bone-wounds Vitally 
Stained with Typan-blue." We infer from 
Dr. Macklin’s experiments that the phagocytes 
which appear at the sites of repair and of rapid 
growth have, as their chief business, the con¬ 
sumption of tissue-debris and the rendering of that 
debris fit for return to the general circulation of 
the body. Dr, George Corner's observations on 
“The Widespread Occurrence of Reticular Fibrils 
produced by Capillary Endothelium ” serve to 
enhance the functional importance of the cells 
which line blood and lymphatic vessels. 

Besides these papers on the living behaviour of 
the tissues of the body, this volume contains 
important contributions to orthodox or morpho¬ 
logical embryology—particularly a most valuable 
summary of the present state of our knowledge 
of the youngest known human embryos, given by 
Prof. George L. Streeter, who succeeded Prof. Mall 
as director of the department of embryology in 
the Carnegie Institution of Washington. Dr. 
Warren H. Lewis’s description of the skull of a 
human foetus towards the end of the second month 
of development is also a very welcome addition to 
our knowledge of the human body. Other papers, 
like those of Prof. C. R. Bardeen on “The Post¬ 
natal Development of the Human Body,” Prof. 
Robert Bean’s on “The Post-natal Growth of the 
Heart, Kidneys, Liver, and Spleen of Man,” and 
Dr. Schultz’s “Development of the External Nose 
of Whites and Negroes,” represent contributions 
to anthropology as well as to embryology. Alto¬ 
gether, this volume represents a worthy memorial 
to a really great man. 


Two Books for the Country. 

(1) Springtime and Other Essays: By Sir Francis 
Darwin. Pp. VU + 242 + viii plates. (London: 
John Murray, 1920.) Price 7s. 6d. net. 

(2) Memories of the Months . Sixth series. By the 
Right Hon, Sir Herbert Maxwell, Bart. Pp. xl 
+ 314. (London: Edward Arnold, 1919.) Price 
75. 6d. net, 

(1) QIR FRANCIS DARWIN’S essays have a 
w peculiar charm; the reader is caught in 
the current of the author’s enjoyment. Unin¬ 
fluenced by artifice, we find ourselves sharing in 
his pleasures, and, to begin with, in the delight of 
the spring renascence. “The spring is the hap¬ 
piest season for those who love plants, who delight 
to watch and record the advent of old friends as 
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tbc great procession of green leaves and beautiful 
flowers unwinds itself with a glory which no 
familiarity can tarnish.” To a representative list 
in the order of their flowering, Sir Francis adds 
the remark: “To a lover of plants, this common¬ 
place list will, I hope, be what a score is to a 
musician T and will recall to him some of the charm 
of the orchestra of living beauty that springtime 
awakens.” 

The book begins with “ Springtime ” and ends 
with “A Procession of Flowers,” behind both 
essays lying the problem of “the elements in the 
struggle for life which fix the dates on which 
plants habitually flower.” “It looks, to put the 
* thing fancifully, as if a parliament of plants had 
met and decided that some arrangement must be 
made, since the world would be inconveniently full 
if they all flowered at once; or they may have 
believed that there were not enough insects to 
fertilise the whole flora, if all their services were 
needed in one glorious month of crowded life. 
Therefore it was ruled that the months should be 
portioned among the aspirants, some choosing 
May, others June or July. But it must have been 
difficult to manage, and must have needed an 
accurate knowledge of their own natural history.” 
Similar touches of wise humour are not rare. 44 It 
has been said that Thoreau, the American recluse 
and naturalist, knew the look of the countryside 
so intimately that had he been miraculously trans¬ 
ferred to an unknown time of year he would have 
recognised the season 'within a day or two, from 
the flowers at his feet.’ If this is true, either 
American plants are much more business-like than 
ours (which is as it should be), or else Thoreau 
did not test his opinions too severely, and this 
seems even more probable.” For, as a matter of 
fact, the dates of flowering vary considerably with 
the temperature and some other environmental 
variables—a fact which gives subtle value to old- 
fashioned phenological maxims: “When the sloe 
tree is as white as a sheet, You must sow your 
barley be it dry or wet”; “When we hears the 
wryneck, we very soon thinks about rining (bark¬ 
ing) the oaks.” “There is,” Sir Francis says, 
“something delightfully picturesque in the thought 
of man thus helped and guided on some of his 
most vital operations by the proceedings of the 
world of plants and animal®, to whom that hard 
taskmaster, Natural Selection, has taught so 
much. ” 

Another delightful essay discusses the tradi¬ 
tional names of English plants. “The fact that 
language is handed on from one generation to the 
next may remind us of heredity, and the way in 
which words change is a case of variation. But 
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we cannot understand what determine® the extinct 
tion of old words or the birth of new ones. Wo 
cannot, in fact, understand bow the principle ef 
natural selection is applicable to language: yet 
there must be a survival of the fittest in words* 
as in living creatures. ” The author proceeds- 
to show how “ the wonderful romance inherent i» 
the great subject of evolution also illumines that 
cycle of birth and death to which existing plant- 
names are due.” 

This is scarcely the place for an appreciation of 
the essays on “Some Names of Characters in 
Fiction” or “Old Instruments of Music,” or for 
those on Sydney Smith and Charles Dickens, but 
they are not less interesting than those on 
Sir Joseph palton Hooker and Sir George 
Biddell Airy. In connection with the last, we 
looked for some remark on the astronomer's paper 
on phyllotaxis, which seemed to us particularly 
luminous many years ago, but we were disap¬ 
pointed. Very delightful are the author's personal 
recollections, especially of his early years. We 
have not the courage to write in Nature of the 
way in which Francis Darwin expressed in the 
church at Down his innate fondness for musical 
instruments; but we are within safe natural 
history lines in quoting the next two sentences: 
“ The only other diverting circumstance was the 
occurrence of book-fish [Lepisma?] in the prayer- 
books or among the baize cushions. I have not 
seen one for fifty years, and I may be wrong in 
believing that they were like minute sardines 
running on invisible wheels.” One more quotation 
from a fascinating book, and we have done: “ I 
continued to work with my father at Down, and 
in spite of the advantages I gained by seeing and 
sharing in. the work of German laboratories, I now 
regret that so many months were spent away 
from him.” 

(2) Sir Herbert Maxwell has given us a sixth 
volume of his “Memories of the Months,” and it 
will be as much appreciated as its predecessors. 
It consists, for the most part, of evening reed*- 
lections of the natural history experiences of the 
day. The breezes play with the pages. For while 
the author is often erudite he never wears his 
learning but lightly. The year begins with winter 
flowers and winter visitors, with the humble leek 
which Nero is said to have loved, and with good- 
going problems like the significance of the white 
disc on the roe-deer’s rump or the rabbit’$ cottoor 
tail. The temperature rises, and we have daffodils 
and birds' nests and the puzzles of the cuckoo and 
the corncrake. In speaking of the frog-hopper*, 
the author slips in calling it a diminutive member 
of the grasshopper family, and his story of the 
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foam-making' is mat quit* accurate. Bat this is 
merely a crumpled rose-leaf. Summer’s memories 
deal with butterflies, British orchids, the behaviour 
of a hunter-wasp, the ways of char, and the in¬ 
surance of climbing* plants. Here also is in¬ 
cluded an unashamed confession of faith in the 
powers of the divining rod. In the fall of the 
year Sir Herbert discourses on gossamer and 
migration; in midwinter he brings us up against 
such problems as the otter’s survival in the hard 
months and the general question of animal intelli¬ 
gence. In connection with animal behaviour, the 
author inclines, if we understand him rightly, to 
a somewhat remarkable transcendental conclusion, 
that conscious intelligence is “the consequence of 
an external and superior mandate or suggestion, 
acting upon a suitable physical receptacle.” 
“Assuming a First Cause, instinctive activities in 
the lower animals may be regarded as the com¬ 
paratively simple and intelligible results of forces 
initiated by him, acting unerringly in prescribed 
directions by means of co-ordinate organs modified 
by evolution.” In short, this lifelong student of 
the ways of living creatures is frankly dualistic. 
But he does not seek to ram his philosophy down 
the reader’s throat. 

We notice a few slips in the pages; thus 
Fabre’s volumes are referred to as “ Etudes Ento- 
raologiques,” and again as “M&noires Entomo- 
logiques,” whereas the tide.was surely neither. 
But such slips are trivial in a book of great attrac¬ 
tiveness. It is full of interesting observations; it 
expresses and arouses the inquiring spirit. Its 
happy style suggests that the writing of it must 
have been a pleasure, and that is certainly true 
of the reading. We wish there had been an index, 
for the topics touched on are numerous. 


Principles of Aeronautics. 

Aeronautics; A Class Text . By Prof. E. B. 
Wilson. Pp. vii + 265. (New York : John Wiley 
and Sons, Inc.; London : Chapman and Hall, 
Ltd., 1920.) Price 22s. net. 

HE work under notice differs considerably in 
conception and treatment from that usually 
associated with the title “aeronautics.** It is very 
deariy written, and will be particularly valuable 
to advanced students of the subject for many 
reasons. On the other hand, it will not appeal 
strongly to the fess advanced worker who delights 
to regard himself as “practical, M for he will find 
only a “skeleton airplane*’ of the simplest type 
as a basis for all the calculations made. The more 
usual curves by which laboratory results are ex- 
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pressed are subordinated to analytical expressions. 
The peculiar advantages of this point of view are 
obvious in many places, notably in the treatment 
of the fall of bodies through air. Without con¬ 
taining such original matter as that of Bryan in 
“Stability in Aviation,” the new volume expresses 
ideas more nearly those of Bryan than of any 
other writer on the subject. 

The introduction to the book includes the ideas 
underlying simple flight and the aerodynamics of 
aerofoils, and the chapters of this section are 
probably of little importance. It is with the 
chapter on “Motion in Two Dimensions ” that the 
serious student of aeroplane motion will begin to 
appreciate the book, for here are collected with 
concise proofs the fundamental theorems in 
dynamics which are otherwise only to be found 
by perseverance in the reading of such volumes 
as Routh’s “Rigid Dynamics.” The principles 
are carried step by step to the consideration of 
stability, and are then illustrated by example. The 
study of motion in three dimensions is committed 
to a following chapter, and starts from the ap¬ 
parently simpler problems relative to fixed axes 
and uses these as a basis for developing the 
theorems for moving axes. The reasons for the 
ultimate simplicity of the latter in relation to com¬ 
plex motions are given, and the treatment is direct 
and helpful. The last chapter in the section de¬ 
voted to rigid dynamics applies the equations 
developed to the stability of the aeroplane. The 
stage reached is not further than that of English 
workers, and is obviously dependent on the latter 
for much of its inspiration; but the chapters are 
more complete and self-contained than any others 
available at the moment. 

The rest of the book is devoted to “Fluid 
Mechanics,** and here are interposed chapters on 
the simpler theories generally known as “hydrau¬ 
lics ’* and the more complex and unfortunately 
less applicable theorems of velocity potential, etc*, 
of hydrodynamics. The ninth chapter introduces 
the fundamental laws of laminar motion, and 
develops the formula for an adiabatic atmosphere. 
Then follow the important Bernoulli’s theorem 
and the Rayleigh expansion, which indicates the 
velocity at which air must be considered as a com¬ 
pressible fluid so far as the effect on the resistance 
of bodies mo-ving through it is concerned. From 
Bernoulli *s equation the laws for Pitot and Ven¬ 
turi tubes are developed on standard lines. 
Viscous fluids are dealt with in steady motion up 
to the calculations relating to Poisseuiifc*s famous 
experiments, and a table of coefficients of viscosity 
is given. 

The fundamental principles of dynamical srani- 
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larity, which have been applied so fruitfully in 
aeronautics, receive attention in chap. xi., and 
cover the ground rendered familiar to us by the 
reports of the Advisory Committee for Aero¬ 
nautics. 

The remainder of the book is conventional 
hydrodynamics, and is a further reminder of the 
lack of success which has attended the efforts of 
mathematicians and others to solve the problems 
of the motion of fluids under conditions resembling 
those of normal occurrence. As a summary of 
formulae the chapters have a value to advanced 
students. 

Taken as a whole, the book is one to be re¬ 
commended to those students on whom the future 
developments of aviation will depend, for it con¬ 
tains the fundamental theorems on which the 
science of the subject rests and must continue to 
rest for such period as we can now visualise. 

Text-books on Chemistry. 

(1) Treatise on General and Industrial Inorganic 
Chemistry . By Prof. Ettore Molinari. Second 
edition. Translated from the fourth revised 
and amplified Italian edition by Thomas H. 
Pope. Pp. xix + 876 + 2 plates. (London : 
J. and A. Churchill, 1920.) Price 42 s. net. 

(2) Trattato di Chimica Generale ed Applicata 
aU* Industria* Vol. ii. Chimica Organica. 
By Prof. Ettore Molinari. Parte Prima. Ter2a 
edizione riveduta ed ampliata. Pp. xix+ 624. 
(Milano: Ulrico Hoepli, 1920.) Price 28 lire. 

(3) A Text-book of Inorganic Chemistry . Edited 
by Dr. J, Newton Friend. Vol. ix. Part 1. 
Cobalt, Nickel, and the Elements of the Plati¬ 
num Group . By Dr. J. Newton Friend. 
(Griffin 1 ** Scientific Text-books.) Pp. xvii + 367. 
(London: Charles Griffin and Co., Ltd., 1920.) 
Price 18s. 

(1 and 2) rXR. ETTORE MOLINARI is pro- 
U fessor of industrial chemistry at 
the Royal Milan Polytechnic and at the Luigi 
Bocconi Commercial University in the same city, 
and his treatises on inorganic and organic chem¬ 
istry are, apparently, mainly directed to the 
special character of his teaching in those institu¬ 
tions. Here chemical theory, in effect, is wholly 
subordinated to practical application, and the 
books are simply descriptive manuals of chemical 
technology, adapted to the needs of polytechnic 
students and suitable for general reading. They 
may be said to occupy a position intermediate 
between the general treatise on chemical theory 
and the specialised handbooks on chemical tech¬ 
nology. Prof. Molinari goes so far as to say 
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that his books reflect the change which has come 
over the teaching of modern chemistry. In his 
opinion the methods and spirit of the teaching 
of Liebig, Hofmann, and Kekuli no longer corre¬ 
spond with present-day requirements. The 
44 beneficent impulse " which these gTeat teachers 
gave to chemical studies was, we gather, too 
exclusively 44 scientific " and “theoretical." The 
author, however, is a little unfortunate in his 
argument. He could scarcely have selected three 
names more alive to the utilitarian aspects of 
chemical science, however mindful they might toe 
of the primary purpose of their calling and pro¬ 
fession. The whole development of certain great 
branches of applied organic chemistry may be 
said to have sprung directly from the teaching 
and example of Liebig, Hofmann, and Kekulg. 
Liebig's genius ranged over practically the whole 
field of the industrial chemistry of his day; 
Hofmann early threw himself, with characteristic 
zeal and energy, into the newly created synthetic 
colour industry, the enormous extension of which 
is fundamentally based upon Kekute's fruitful 
conception. 

Prof. Molinari insists that 14 general chemistry 
can no longer be a simple and arid exposition of 
fundamental laws and of the properties of the 
innumerable known substances, but should pos¬ 
sess a soul which brings it into contact with the 
vital activities around which it clings." “The 
chemical text-books which have been used up 
to the present time do not correspond sufficiently 
with these requirements." 44 The present treatise 
took its rise from these considerations, and has 
no other pretensions than to be an attempt to 
initiate a work of reform in the teaching of 
chemistry." 

These excerpts are taken from the preface to the 
first edition of the former of Prof. Molinari's two 
works cited above, in which the author sketches the 
general plan of his work and makes his apologia 
for its special character. In the preface to the 
fourth Italian edition, on which the present 
English edition is based, he enforces his point 
of view. The Great War, he contends, “haa 
emphasised the necessity of developing chemical 
teaching more and more along the lines of its 
practical applications." Hence he has been led 
“to treat the material still more from the indus¬ 
trial standpoint.” Various chapters have been 
considerably enlarged, 44 certain improvements— 
presumed or real—being indicated only by the 
numbers of the patents in question, so that the 
further details may be ascertained from the 
journals of applied chemistry." Considering the 
class of person to whom the work is ostensibly' 



NATURE 


l 75 


October 7; 1930] 


addressed, a list of patents restricted to . .their 
numbers, with a general reference to technical 
journals in which further particulars may possibly 
be discovered, is of no great educational value. 
The extension of his principles has, in fact, led 
the author into an impasse, and by carrying it 
still further on similar lines his volumes threaten 
to become unwieldy and their material ill-digested. 

Although we have no great sympathy with the 
spirit which has actuated the author in the com¬ 
pilation of these treatises, and, indeed, may be 
said to pervade them, in bare justice it must be 
admitted that they contain a great mass of useful 
facts, and the reader who will steadily work 
through their 1500 pages will acquire a consider¬ 
able stock of information on general industrial 
chemistry. But we question whether this is quite 
the pabulum on which to feed the young chemist, 
even if intended for technology. Prof. Molinari 
thinks that the slow progress, and even the ruin, 
of many Italian chemical industries are to be 
attributed to the erroneous direction of chemical 
training in the universities. Nevertheless, this 
training was presumably modelled on that of 
French and German schools of chemistry, and 
similar evil results have not followed in France 
or Germany. There must be other causes— 
social, economic, temperamental—to account for 
the general lack of success of which the author 
complains. We seriously doubt if it will be reme¬ 
died in the manner he indicates. The experience 
of every other country in Europe which has ac¬ 
quired a commanding position in chemical in¬ 
dustry is against him. It is only in America that 
a similar sentiment has been seen, and, until com¬ 
paratively recently, America has shown no great 
aptitude in creating chemical industry. Now, 
thanks to the enormous development of chemical 
teaching of a university type in the United 
States, a great impetus has been given to the 
higher branches of chemical technology, espe¬ 
cially since the war, and largely owing to the 
collapse of Germany. But the system of chemical 
training in the best American institutions is not 
markedly different from that which prevails m 
the leading European schools. Japan affords a 
like example. Practically all her leading teachers 
and technologists have been trained in Continental 
laboratories, and have introduced their systems 
into the Japanese universities and technical in¬ 
stitutes. It would be interesting to know the 
views of such eminent Italian chemists as 
Paternd, Ciamician, and Nasini concerning Prof. 
Molinari's surmise as to the cause of Italy's back¬ 
ward condition in chemical industry* We should 
be surprised to learn that they would attribute it 
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to faulty ^methods of teaching the science and 
theory of chemistry. It may turn out to be due 
to a superficial system of instruction in chemical 
technology, in which chemical theory is insuffi¬ 
ciently considered and the methods and practice of 
chemical manufacture are imperfectly expounded. 

(3) Vol. ix. of the “Text-book of Inorganic 
Chemistry ” edited by Dr. Newton Friend is con¬ 
cerned with the elements of Group viii. of the 
Periodic Table, on which system of classification 
the entire work is based. The volume is divided 
into two parts, of which this instalment is the 
first. It deals with cobalt, nickel, and the metals 
of the platinum group, six in number. Strictly 
speaking, this is a departure from the plan uni¬ 
formly followed in the preceding volumes, in 
which the element of lowest atomic weight in the 
several groups is treated of first; in this case it 
should be iron. It is proposed, however, to deal 
with iron and its compounds in a separate section 
forming part ii. of this particular volume. There 
are, no doubt, good reasqfis for this course. 
Iron occupies an exceptional position, and the 
space needed for its consideration may well neces¬ 
sitate a special section. But this fact does not 
necessarily require any alteration in the estab¬ 
lished plan of sequence—viz. that the element of 
lowest atomic weight should take precedence 
of its fellow-members in the group. We 
surmise that the only reason for the change in 
treatment was that on account of “the enormous 
amount of research ” that has been carried out 
in connection with the properties of iron and of 
its compounds, delay has occurred in putting to¬ 
gether the material. It is, of course, a small 
matter, and leads to no practical inconvenience. 
But in the interests of uniformity it is worth 
rectifying, which can easily be done in a later 
edition of the entire work. 

The present volume well maintains the reputa¬ 
tion which its predecessors have conferred upon 
the work as a whole. In general plan and 
arrangement and method of treatment it is similar 
to these. It opens with a chapter on the general 
characteristics of the elements of the group with 
which it is concerned. The anomaly in the posi¬ 
tion of cobalt in the Periodic Table is duly pointed 
out. In the table cobalt is placed between iron 
and nickel, although the bulk of experimental evi¬ 
dence goes to show that the atomic weight of 
cobalt is distinctly greater than that of nickel. 
No sufficient explanation of this anomaly has been 
given. It is one of those apparent exceptions to 
the universality and comprehensiveness of the 
doctrine which await solution. Similar difficulties 
have occurred before, and subsequent research 
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has removed them* A case in point was met with 
in other members of the same group. When 
Mendeteeff enunciated his generalisation the ac¬ 
cepted atomic weights of osmium, iridium, and 
platinum were found to be not in accordance with 
the previsions of the law, and Seubert showed that 
MendeteefPs surmise that the numbers were inac¬ 
curate was correct. The proper sequence of the 
elements has now been established, although we 
concur with Dr. Friend that, with the exception 
of that of platinum, which, thanks to the careful 
experiments of Archibald, published in the Pro¬ 
ceedings of the Royal Society of Edinburgh, is 
now well determined, the values of the other 
members, especially of osmium and iridium, fall 
very far short of the standard demanded by 
modern atomic weight work. 

It may be hoped that we shall not have long 
to wait for new and more accurate determinations. 
These elements, it is true, present special diffi¬ 
culties, accentuated, no doubt, by the present 
scarcity of material. Indeed, the term “rare 
elements,” originally applied to some of those of 
Group Hi., is in these strenuous and evil days 
more appropriate to the members of the platinum 
group. 

We presume that part ii,, devoted to iron and 
its compounds, will complete the entire work of 
ten volumes, when we hope to be able to con¬ 
gratulate Dr. Friend and his coadjutors on the 
termination of their task. The complete treatise 
will form an admirable contribution to the chem¬ 
ical literature of this country, philosophical in 
plan, comprehensive in treatment, and accurate 
in detail, not the least of its merits being its excel¬ 
lent bibliography. 

Our Bookshelf. 

Practical Plant Biochemistry . By Muriel Wheldale 

Onslow. Pp. vii + 178. (Cambridge: At the 

University Press, 1920.) Price 15s. net. 

The author indicates thai her book is primarily 
intended for students of botany, and that it should 
be a guide to practical work. It is stated that 
the volume is planned to supplement the know¬ 
ledge of plant products which students obtain in 
their study of organic chemistry and of plant 
physiology. The introduction is followed by eight 
chapters, each giving a brief survey of some 
portion of the chemistry of plant life—the 
colloidal state (chap, ii.), carbon assimilation 
(•chap, iv,), glucosides and glu coside-splitting 
enzymes (chap, ix.). The general matter of the 
chapters is followed by, or interspersed with, data 
upon which experimental work can be carried out 
to illustrate the points dealt with in the respective 
dhapters. A list of references to original Jitera- 
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tore is given at the end of each chapter, and ores** 
references are frequently employed* As to 
errors, it is rather surprising that those ra the 
structural formulae for a- and 0-glucose on p. 48 
(where the formulae are used to illustrate a state¬ 
ment concerning the two forms) should have been 
overlooked. 

The chapter on plant bases (chap, x.) consists 
rather too largely of a list Of names, to which 
are attached complex structural formulae that are 
more likely to confuse the students who have 
“an elementary knowledge of organic chemistry w 
than to be of assistance to them. But for the 
somewhat disjointed effect resulting from the 
method of introducing the experimental instruc¬ 
tions, the matter is presented in an interesting 
form, and on the whole there is a pleasing free¬ 
dom from dogmatic assertions concerning un¬ 
known or uninvestigated chemical changes, which 
so frequently detract from the value of works of 
this type. The general survey of the problems 
involved in the chemistry of plant life, and the 
instructions for experimental work which this 
volume contains, should prove both useful and 
interesting to the class of student for whom it 
was written, and to many others who are inter¬ 
ested in the chemistry of the plant world. 

A. E. E. 

Vergleichende Anatornie des Nervensy stems, 
Erster TeUDie Lcitungsbahnen im Nerven - 
system der Wirbellosen Tiere , Von JE . B. 

Droogleever Fortuyn. Pp. viii + 370. (Haar¬ 
lem: De Erven F. Bohn, 1920.) 12.50 guilders. 

The author is to be congratulated on this excel¬ 
lent digest of the known facts regarding the paths 
of conduction in the nervous system of inverte¬ 
brates—a work which has entailed careful reading 
of the extensive and complicated literature of the 
subject and skilful collation of the results. He 
gives an account of the principal issues of the 
researches—treated for the most part in historical 
sequence—on the arrangement of the sensory cells 
and ganglion cells and the course of their pro¬ 
cesses, so far as this has been ascertained, in each 
phylum of invertebrates. The internal structure 
of the cell and the intracellular neurofibrillffi are 
not discussed. After dealing with the Forifera 
in less than a page, there being no evidence of 
the presence of nervous elements in sponges, the 
author examines in turn the Coelentera, Vermes, 
Molluscs, Echinoderma, Arthropoda, Bryozoa, 
Tunicata, and Amphioxus, the last-named being 
included because its nervous system presents a 
number of features in common with that of in¬ 
vertebrates. In some cases—e.g. Echinoderma, 
Bryozoa, Tunicata—our knowledge of the paths 
of conduction is extremely slight, but in others 
— e,g, Annelida and Decapod Crustacea—there is 
an -extensive literature which has received full 
consideration* The digest, illustrated fcy 116 
diagrams, 6hows clearly what has been done, and 
renders obvious how much still remains to be 
done to elucidate the detailed structure of the 
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nervous system Of invertebrates, for, as the 
author remarks, oe have as yet only an imperfect 
conception of the various conduction paths in the 
gaagfan of the earthworm's nerve-cord, although 
these ganglia have been investigated more than 
any other part of the nervous system of any 
invertebrate. J. H. A, 

A Guide to the Old Observatories at Delhi; 
Jaipur; Ujjain; Benares . By G. R, Kaye. 
Pp. vii+108 + xv plates. ^Calcutta: Superin¬ 
tendent Government Printing, India, 1920.) 
Price 3$. 6 d. 

This little book is an abstract of the larger pub¬ 
lication on the same subject which was reviewed 
in Nature, vol. ciii.,, p. 166. It is evidently 
intended for travellers who have seen one or more 
of these curious and gigantic instruments and 
wish to know something about their origin. All 
the tabular matter and similar details have been 
omitted, while the cltear descriptions and some of 
the excellent pictures have been retained. We 
could have wished that the author had omitted 
from this guide-book his remarks about the sup¬ 
posed scientific knowledge of Jai Singh. It 
cannot be denied that this man, living in the 
eighteenth century, not only was epiite unaware of 
what had been done in Europe during the previous 
two hundred years to improve the construction 
of instruments, but also did not even make the 
slightest advance on the work of the Greek and 
Arabian astronomers. All he did was to copy 
some instrumental monstrosities erected at 
Samarkand three hundred years before his time, 
and it is no wonder that little or no use was ever 
made of them. 

(1) Reports on Hides and Skins t Pp. ix+123. 
{2) Reports on Oil-seeds. Pp. ix+149. ‘(Im¬ 

perial Institute. Indian Trade Inquiry.) 
(London: John Murray, 1920.) Price 65. net 
each vol. 

In 1916 the Imperial Institute Committee for India 
was invited to inquire into the possibility of the 
increased use of Indian raw materials within the 
Empire. Various committees were set up to deal 
with the principal groups of materials selected for 
the inquiry, and the present volumes are the re-* 
ports of those dealing with hides and skins and 
with *wl-seeds. In the report on the former 
materials (1) it is shown that the pre-war trade in 
“kips 1 * was almost entirely with Germany and 
Austria. During the war the Government was 
able to utilise most of the material produced, and 
proposals are made for preventing the return of 
the trade to the countries of Central Europe. For 
this purpose a preferential export duty is pro¬ 
posed; also the leading tanners of the Empire 
have been approached, and they have agreed that 
they can utilise all the hides produced by India. 
Suggestions are also made for improving the 
quality of the hides. Statistics showing the ex¬ 
port trade between 19x0 and 1918 in raw eow- 
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hides, buffalo hides, and goat and sheep skins have 
been inserted. The report of the committee deal¬ 
ing with oil-seeds (2) discusses the position of the 
trade in that commodity with England, Germany, 
and France at some length. It is pointed out that 
there is likely to be a serious shortage of fats in 
the world, and a system of rationing is recom¬ 
mended in order to secure adequate supplies to 
Great Britain and her Allies. It is further sug¬ 
gested that a preferential import tax on vegetable 
oils should be levied at our ports, and that there 
should be co-operation between the seed-crushers, 
the banks, the Government, and the transport com¬ 
panies with the view of facilitating the transit or 
re-export trade and of reducing the cost of pro¬ 
duction. Statistics for 1895 onwards of the trade 
in ten different kinds of oil-seeds produced in 
India are given. 

Immunity in Health: The Function of the Tonsils 
and other Subepitheiial Lymphatic Glands in the 
Bodily Economy . By Prof. K. H. Digby. 
Pp. viii+130. (London: Henry Frowde, and 
Hodder and Stoughton, 1919.) Price 8s. 6d. 
net 

In this book Prof. Kenelm Digby discusses the 
functions which may be performed by such struc¬ 
tures as the tonsils, the intestinal lymphoid fol¬ 
licles, and the vermiform appendix, all of which 
are essentially lymphoid organs grouped by the 
author under the term “ subepitheiial lymphatic 
glands.” The disadvantage of these structures in 
the body is their proneness to bacterial invasion 
and infection. The tonsils and appendix are, 
moreover, frequently removed by operation with¬ 
out any apparent effect due to their loss. The 
utility of these glands has, therefore, been 
doubted, and the appendix is commonly regarded 
as a vestigial organ in process of reduction. It 
is noteworthy that all these structures are located 
in situations—mouth, throat, and intestine— 
where large masses of bacteria are present, that 
they freely ingest bacteria, and that they occur 
only in birds and mammals, the highest and most 
differentiated of animals. 

The hypothesis put forward by the author of 
the use of the subepitheiial collections of lymph¬ 
oid tissue is that they play an important function 
in immunising the body against pathogenic bac¬ 
teria in proximity to the tissues—they are im¬ 
munising stations, so to speak. The several 
tonsils form a protective circum-pharyngeal ring, 
and the Peyer's patches, appendix, and solitary 
follicles are distributed over the intestine—locali¬ 
ties which are most in need of protection from 
bacterial invasion. In the stomach, on the other 
hand, lymphoid structures are almost absent, but 
here the acid nature of the secretion is sufficiently 
protective without their aid. The argument is 
sustained by a number of anatomic^, micro¬ 
scopical, and clinical observations and data, and 
we think the author has made out a good case. 
The book is illustrated with .sevend original 
drawings and diagrams. R. T. H. 
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Letters to the Editor. 

Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, refected tnanu- 
scrtpts intended for this or any other part of NAruxB. No 
notice <j taken of anonymous communications .j 

The British Association. 

The discussion about the future of the British Asso¬ 
ciation has turned mainly upon what may be called 
the “scale effect’ 1 consequent upon the vast increase 
in the activities connoted by the advancement of 
science. The effect is real enough; the decimal point 
has been moved on by one or more places in the 
course of the three-quarters of a century of the life of 
the Association. 

And it is not only science of which this is true. 
We see the same kind of problem in such common 
affairs as university education, Parliamentary govern¬ 
ment, and Treasury control of expenditure Formulae 
which were worked out fifty years ago or more for a 
certain scale are still being used, but they are not 
applicable now that the scale is increased tenfold or 
a hundredfold. Each case has, no doubt, an appro¬ 
priate solution if we have the courage to face the 
tacts and deal with them instead of ignoring them. 

But as regards the British Association there is a 
social side of the question which has not received 
much attention. The Association does not select a 
town out of all England, Wales, Scotland, and Ireland 
at which to hold a summer meeting. It is invited to 
honour a town with its assemblies. The first magis¬ 
trate and other leading citizens attend a meeting of 
the Association and offer the hospitality of their city. 

If we go back some years beyond the beginning of 
the present century, the invitation meant an offer of 
the personal hospitality of the citizens to the active 
members of the Association. In those days the 
prosperous householders of the larger towns and their 
neighbourhood had spare rooms which were intended 
to be used, and were used, for the purpose of enter¬ 
taining friends. The devotees of science were interest¬ 
ing people with whom to spend a week was a pleasure 
worth seeking. To offer hospitality for an astronomer 
from Ireland, a mathematician from Cambridge, 
an economist from Oxford, a geographer from 
London, a geologist from Wales, or a chemist from 
Scotland was not altogether a one-sided bargain. 
What these guests did with the time devoted to the 
discussion of recondite matters of their own science 
in the Sections was not the quid pro quo . Their hosts 
would become members or associates as part of the 
invitation, and possibly attend the Sections in order 
to be able to show their guests the way; but their 
insight into science and its methods was obtained by 
having one or more successful exponents of science 
staying in the house. They would probably learn 
more of what went on in the Sections from their 
guests’ account of it over breakfast than by hours of 
rsonal attendance in a room where the difference 
tween drivel and discovery is not always signalled. 
A party of half a dozen guests at one of the larger 
houses was brilliant company well worth entertaining. 

The president’s address dealt with the moving 
scientific topics of the day, thei evening lectures were 
the last word in scientific exposition. The evening 
parties gave guests and hosts an opportunity of 
widening the circle of acquaintance, and the excur¬ 
sions often developed acquaintance into friendship. 
The guests left with a feeling of personal obligation 
which was not without opportunity of requital. If 
that feature of the British Association is lost in the 
effort to make the world better for somebody else, 
the loss of the grace of domestic hospitality is 
profound. 
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At the time it was not only a simple and-natural 
grace, but also an essential preliminary to an invita¬ 
tion, To house a thousand visitors in the early days 
of the Association otherwise than by private hospitality 
would have puzzled the most energetic of local 
secretaries. 

Very little money beyond the cost of the ticket 
came into the question. On the joint invitation of 
the authorities of a town, halls were available for 
meetings and other facilities provided. There re¬ 
mained to be paid for an abundant supply of stationery 
—which members appreciated, but not always witn 
due respect—the printing of the journal and other 
incidental expenses, and one or more evening parties. 

As time went on personal service became merged 
in or supplemented by a guarantee fund. The 
actual expenses of a meeting of the British Associa¬ 
tion do not appear in its accounts. In later years it 
was a shock to learn that people who had spare rooms 
actually absented themselves from home at the time 
when the Association was known to be coming; when 
It was our turn To act as hosts we thought the plea 
of an inexorable summer holiday rather a shabby 
excuse. But from the occasion of the meeting of a 
certain jubilee year hotel accommodation became the 
rule for the most active members of all the Sections, 
and members may now go through a meeting of the 
Association without making a single acquaintance in. 
the town. There is no small danger of the meetings 
being changed from occasions for the exercise of 
graceful hospitality into the periodical lumbering of 
a rather ineffective machine. 

I have no particular wish to be simply laudator 
temporis acti. If we have definitely turned our backs 
on the past and the pleasure of company has vanished, 
with all that that must have meant for a town in the 
dissemination over the table or round the hearth of 
information about science and education, where to go, 
and what to see or to read and all the rest, are we 
now instead to deliver within a week, in return for 
a guarantee fund, something which will be recog¬ 
nised as its equivalent in scientific exposition? If 
so, we shall want a strength of organisation that 
is at least quite uncommon in the scientific world, 
and I do not envv the organising secretary who has 
the duty in hand. The existing machinery is cer¬ 
tainly not sufficient. The equivalent of twelve men 
enlightening a great town on the mysteries of all the 
sciences by talking for twelve hours each in a single 
week gives me the same impression as “seven maids 
with seven mops sweeping tor half a year,” 

M Do you ■upposo,” the Wnlru* said, 

14 That they would make it clear ? " 

11 1 doubt U, said the Carpenter. 

What I am quite clear about is that if you would 
allow a company of meteorologists, magneticians, 
seismologists, and other students of the earth and 
the sky to meet together for a week and discuss 
matters of common interest, the community that 
entertained us should not complain for lack of interest; 
but If you tell me that I have to expound modern 
meteorology to the man in the street in a paper or 
discussion of an hour and a half* and that ninety-five 
other people will do the like for their respective sub¬ 
jects within the week, I give it up. I know it can- 
not be done, even if I am allowed unlimited use of 
technical language, which appears, somewhat ir¬ 
rationally, to annoy some of your correspondents. I 
wonder why? Would they wish us always to para¬ 
phrase electricity as that which is produced when 
amber is rubbed with cat-skin? Science without 
technical language is very much like ** French with* 
out accents. ,r 
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W« might do better if we concentrated our atten¬ 
tion on the successful execution of what ostensibly 
we attempt. Let us give up arranging meetings at 
a time when we know, from the circumstances of 
the case, people cannot and will not attend, and give 
up also tne formality of voting on questions which 
have been neither read nor circulated. If the popular 
evening lecture has ceased to be attractive, let us 
devise some other form of after-dinner appeal with 
scientific accessories; the Red Lions ought not to lag 
behind the kinema. If we wish to address an audi¬ 
ence, let us address the audience; if we have some¬ 
thing, to say, let us say*it; if we wish to make our¬ 
selves heard, let us make ourselves heard or know 
the reason why; and, finally, if the proceedings are 
reported, let the Sections make skilled reporting a part 
of their business. The word recorder seems to have 
got adrift from its moorings lately. Machinery in 
motion always has an irresistible attraction; if the 
meetings of the British Association presented examples 
of scientific purpose, perfectly managed and scien¬ 
tifically executed, they would be acceptable in many 
large towns, although the subject-matter might not 
all of it appeal to tne man in the street. It ought 
not to be forgotten at this particular time that in 1903 
Sir Norman Lockyer endeavoured to strengthen the 
hold of the British Association by keeping its organisa¬ 
tion in operation throughout the year, and when the 
Association declined the suggestion, sought other 
means of giving expression to his views. 

October 3. Napier Shaw. 

Ik you do not consider the subject of the British 
Association, which has been so fully discussed in 
recent issues of Nature, to be now exhausted, 1 
should like to state briefly how it appears to me. 

The Association had at first six “ Committees of 
Sciences, ” They were in 1835 converted into Sections, 
The following year another Section was added for 
Mechanical Science. The Sections continued to be 
seven only for the next fifty years, when H (or 
Anthropology) became a separate Section. Botany, 
Physiology, Educational Science, and Agriculture 
have since been added, making up the twelve existing 
Sections. 

The Association was not in a hurry, for it was well 
aware of the practical difficulties arising from a multi¬ 
plicity of Sections, but these added Sections have cer¬ 
tainly not detracted from its popularity. The Con¬ 
ference of Delegates is another modern development 
of the work, and keeps interest in that work alive in 
many parts of the country. 

A still more reoent extension of the activities of 
the Association is the Citizens 1 Lectures, which were 
very successful at Cardiff. The meeting there was a 
good one, and would have been much larger but for 
the exorbitant railway fares. The address of the 
president, Prof, Herdman, was both brilliant and 
practical, arid will, I hope, be fruitful in the near 
future. v Edward Bradrook. 

October i. 

The Examination System, 

Prof, H. E. Armstrong's address on the university 
problem In London, published in Nature of Septem¬ 
ber 23, induces me to make the following remarks 
with special reference to the examination system in 
England. 

The chief defects are: 

(1) Expecting a candidate to remember details 
necessary for giving a complete answer to an essay 
question. 
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(2) Expecting him to answer a lot of questions in 
three hours. 

This has been improved on recently by giving 
highest honours for five questions out of ten. But, 
in my opinion, at most four essay questions in three 
hours are all that should be expected; and in the case 
of difficult mathematical or similar questions not 
more than three. 

It is notorious that the best men do not always 
come out at the top, partly because some hate to be 
hustled, others think slowly, and others still are not 
walking encyclopaedias even in their own subject. 

1 know of an institution where the examinations 
are quite as well managed as in other educational 
institutions, though I admit the syllabus is so large 
for the time allowed that there is a good deal of 
“cram " necessary. As a rule, a student who is good 
at any subject seldom comes out very high up, 
whereas others who often have no taste or gift for a 
subject are placed at the top Also, there is a student 
who can come out top of nearly every examination 
because he is good at examinations. 

I suggest the following improvements : 

(1) That students be continuously examined through¬ 
out the period of their instruction by weekly or monthly 
papers and practical work. 

(2) That there be fewer questions set in essay or 
problem papers. Details I have already suggested. 

(3) That manuscript note-books of any kinobe used 
by students in all theoretical as well as practical 
examinations, particularly in scientific subjects. 

Oxford M.A. 


An Awkward Unit. 

There has lately been introduced on the Daily 
Weather Report a small map showing barometric 
tendency. The barometric change from 4h. to 7h. 
is given as “a multiple of the half-millibar, that unit 
having been found convenient for reading the baro- 
grams and adopted for telegraphic reporting M (Meteor. 
Mag., August, 1920, p. 150). 

It is to be regreLted that European meteorologists 
appear to be unaware of the fact that the megadyne 
or megabar atmosphere was correctly defined by Prof. 
Theodore Richards in his classic paper on “New 
Methods of Compressibility,” published by the Car¬ 
negie Institution in 1903, and in later papers. The 
bar is a pressure unit expressed in terms of force, 
and is equal to one dyne per square centimetre. This 
is the bar of American chemists and physicists, and 
has been in use at Blue Hill Observatory since 1914. 
The term “millibar” which meteorologists hastily 
adopted in 1913 appears to us to be a misnomer for 
“kilobar.” 

There are many solid arguments in favour of the 
use of a megabar atmosphere. These will not be 
repeated here, but it may be pointed out that the 
expression “multiple of a half-millibar ” is awkward. 
It is so much easier to use the proper definition 
“500 bar.” 

Isallobars can then be drawn for any desired value, 
while it would be rather troublesome to express the 
same values in fractional parts, such as “one-fifth 
tnilltbar,” meaning a 200-bar change. 

Alexander McAdib. 

Harvard University, Blue Hill Observatory, 
Readville, Mass., September 23. 

Absorption Speotrum of Hydrogen Chloride. 

The unexpected Satellites which Imes (As trophy steal 
Journal, November, 1919) found beside each line in 
the HC 1 absorption band at 1-76/1, and which measure¬ 
ments of his curves show to have an average wave- 




MATURE 


180 


length i6±4 A. longer than the lines winch they 
accompany, are readily accounted for as due to the 
heavier of the two isotopes, atomic weights 35 and 37, 
of which Aston (Phil. Mo£., vol. xxx.hu, p- 611, 1920) 
has shown ordinary chlorine to consist. An approxi¬ 
mate theory shows the wave-length of the hand 
centre to vary as the square root of the effective mass, 

m «® where m, is the mass of the hydrogen 

nucleus and m a that -of the chlorine atom. Taking 
**5»35/36 for the lighter and 37/38 for the heavier iso¬ 
tope, the calculated difference between the wave¬ 
lengths of corresponding lines for the two isotopes 
comes out 13 A. This is much larger than the differ¬ 
ences of about 0004 A, which have been found between 
lines of the isotopes of lead (Aronfeerg, A&tropkysical 
Journal, vol. xlvik, p. 96, 1918, and Merton, Roy. 
Soc. Proc., A, vol. xevi., p. 388, 1920). 

I hope soon to publish a more detailed account of 
the theory and measurements of these lines, probably 
m the A&tropkysical Journal. F, W. Loomis. 

New York University, University Heights, 

New York City, U.S.A. 


A New Visual Motion. 

A visual illusion which I have never seen referred 
to mar be of interest. If the gaze is steadily fixed 
for a few minutes on a spot in the descent of a water¬ 
fall which has a fairly long unbroken fall, and after¬ 
wards quickly transferred to the adjacent hillside, 
the hill itself appears to rise slowly as a whole, some¬ 
what as though it were an elevator. The same result 
may be obtained by looking fixedly at the broken 
surface of a rapid and fairly wide stream; on direct* 
mg the eyes suddenly to the opposite bank this appears 
to move slowly up-stream. 

The illusion seems to me to be due to the rapidly 
moving water tending to carry the vision along in its 
own direction, as occurs when any moving object is 
unreflectively observed. But' while the eyes are kept 
fixed on the selected point, this tendency becomes 
counteracted by a series of slight and rapid but un¬ 
conscious muscular efforts which prevent the eyes from 
following the motion. After the gaae is removed to the 
adjacent stationary ground, these muscular efforts 
automatically .persist for a short time, thus causing 
the ground to appear to move in the opposite direc¬ 
tion to that of the water. But possibly a more 
accurate explanation can be advanced. 

J. E. Turner. 

55 AUerton Road T Mossley Hill, Liverpool. 


Ptantdffc In tlm Oboddar Caves. 

Since reading the letter relating to plant-growths 
in the Cheddar caves by Mr, L. Pendred which 
appeared in Nature of August 5, I have been able, 
by the courtesy of Messrs. Gough, to examine the 
plants in situ, and to secure a quantity of material 
for fuller investigation. 

The green patches on the cave-wafls were found to 
consist of a small green uni cell ukr a^ga. The loose 
cave-earth on the sides of the cave-paths yielded a 
few specimens of fern prothallia. The plant patches 
in the neighbourhood of the electric lights* were found 
to consist of the following species of mosses: Plagio - 
thedum dentietdatum, Amblystegium serpens, and 
Fissidends bryojdes, all of which are fairly common. 
My determinations of these species have been con¬ 
firmed by Mr. A. Gepp, of the botanical department 
of the British Museum (Natural History). 

1 think Mr. Pendred ’s suggestion that the spores 

NO. 2658, VOL. 106] 


[OcToaEiR 7, i§®b 


were carried into the caves by the spades or on 
the clothes of the workmen is highly probable, 
or that the excellent ventilation maintained ta the 
caves may have resulted in the spores being carried 
in by air-currents. In any event, the dampness and 
the air-currents would be factors assisting in the 
subsequent germination of the spores. 

Escra Boltov. 

Armstrong College, Newcostk-t^oas-Tyoe. 


Old Maps* 

Referring to the kind notice of my presidential 
address to the Conference of Delegates at the Cardiff 
meeting of the British Association in Nature of 
September 16, p. 90, time did not permit details to 
be given of the evolution of Scottish maps, or those 
of Faden, etc., would certainly have been referred 
to. The large map of Cary’s which I mentioned 
was not the one you surmise, “with the coach roods 
coloured in blue, which is on the scale of five miles 
to an inch,” but the map on the scale of two miles 
to an inch. The typist or printer, quite pardonably, 
has apparently mistaken my “two*’ for “ten,” With 
regard to Griffith’s map of Ireland, I still contend 
that the date of the map “ to be included as a classic ” 
is that of 1853- I know there was a slightly improved 
edition in 1855; there is one in the library of the 
Geological Society of London, but that was the third 
edition, and not the second, as stated in your 
columns. T. Sheppard. 

The Museum, Hull. 


I confess that I was not aware of a large map by 
J. Cary on the scale of one inch to two miles. The 
one that I mentioned, with mail-coach routes in blue, 
is of constant service to me. Great confusion has 
been caused in regard to Griffith’s geological maps of 
Ireland by references to them as successive editions, 
as if all were published and on the same plan and scale. 
Maxwell H. Close (Journ. R. Geol. Soc, Ireland, 
vol. v., p. 136, 1879) is, I think, responsible for 
calling a geological map exhibited in 1815 “the first 
edition,” but he carefully ad<ted that it was never 
printed, and he evidently meant only “ the first form.” 
He emphasised the fact, by underlining the word, 
that W. Smith’s map of England was published in 
the same year. Griffith’s map of 1835 was, according 
to John Phillips (op. cit. above, p. 138), large, but 
also unpublished. Phillips utilised its details in 1838. 
In 1838 a coloured geological map by Griffith was 
issued in connection with the Report of the Railway 
Commissioners, scale one inch to ten miles. A few 
months later in the same year his large map (one 
inch to four mike) appeared under the same auspioes, 
and was, as Close tells us, sold to the public from 
March 28, 1839. These two maps of can 

scarcely be called two editions of the same ground¬ 
work, since they were both simultaneously in pre¬ 
paration, The large map of 1838 (published, with 
date, in 1839) was completely revised and re¬ 
engraved, with the addition of mineral localities, and 
issued in six sheets in April, 1855, the date, being 
engraved on it against Griffith's signature. The map 
of 1853 waa a small one (one inch to sixteen mites), 
and was issued in a guide to land-valuers. 

The plates of the “classic ” map of xgjft a*c pre¬ 
served in the Ordnance Survey Office, DubEo- From 
inquiries that I have recently made of this office and 
of the original publishers, no coloured copies mem 
now to be available. 

It is rarely that one baa a chance of correcting Mr. 
Sheppard. The Writer, of the Noon. 





The Iridescent Colours of Insects . 1 


By H. Onslow. 


II.—Diffraction Colours. 


T HE structure of the scales of a number of 
iridescent butterflies was described and 
illustrated in the first article. The colours of 
many of these insects are undoubtedly produced 
by thin plates, either of chitin or of chitin and air. 
lrt a few instances, however, the structure gave no 
indication whatever as to how the colours were 
evoked. 

Some definite modification of the structure gives 
rise to the principal colour, but all the minor 
details, such as the exact shade and the quality 
of the surface, which are so characteristic of any 
particular species or variety, are determined by 



spangled appearance of the scale, which is 
divided into many small, irregular areas, o, which 
reflect a green glitter of varying intensity, like 
so many sequins. These areas are divided from 
one another by >pale lines, which form a reticula¬ 
tion. By transmitted light the reticulation shows 
as a transparent line, and, moreover, the brown 
colour s of the polygonal areas is seen to vary 
considerably, some being dark brown and very 
opaque, and others pale yellow and transparent. 
Now the intensity of the green light varies in 
exactly the same way as this brown colour, the 
darkest and most opaque areas reflecting the 
brightest green. The iridescent colour is probably 
caused by a periodic structure not unlike that 
described in Papilio ulysses, the normal brown 

? 
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Fig, i.-*The Green Hairstreak ( Tkecla ratty Showing ths Iridwoetit gretn 
undar-wings, which ere the Mine colour at the leaves. (Natural »iie.) 

the shape and position of the scales, the amount 
and form of the surface modelling, and the colour 
and localisation of any accompanying pigment. 
Consider, for instance, the shimmering appearance 
of the. familiar Green Hairstreak ( Theda rubi ), 
Fig. i, which makes this insect so difficult to find, 
when it sits with its wings folded high overhead, 
looking like a green leaf dancing in the breeze. 
The appearance of the green scales is well known, 
1 (Fig. 2), and a discussion on their colour, and on 
the cause of their characteristic reticulation, was 
carried on in the Bpiomodo gist's Record , vol. vi., 
P- 35/ i89S. 

When observed by reflected Ugftt under the 
microscope, thi$ shimmer is seen to be due to the 

I Cottftouad from p. 15#. 
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Fig. a. 

/, Green under-scale of Tktdu rubi, showing reticulation. 

0, dark polygonal areas. 

t, Section through scale of Hypo meets xyuamosus, var, 
iiufulentus, showing stratification, c, surface cuticle. 

j, Scale of the same weevil, in sit m. *, root. 

Flan of scale from the same weevil. 

j, Cross section of green scale of T, rubi, showing places b, where 
the scale is looped up, corresponding to the reticulation in 
s, striae. 

6 , Tangential section through the wing-case of Heto*errbina 
eftjgaitSi made through the plane ab of section 7, showing the tops of 
the doubly refractive roda. • 

7, Cross-section through the same wing-case, showing layer of 
rods rj and a deep layer r t , c, the surface cuticle. 

All these sections, with the exception of J, were drawn to the 
scale **=ei mm. with Zeiss a mm- apoebromat, N.A. 1*4, and Comp. 

Oc. The scale / has a magnification of about 100 diems. 

colour of the scale concealing any trace ol this 
structure that might otherwise have been visible. 
The explanation of the reticulation and the 
spangled appearance it produces becomes at once 
evident on cutting a transverse section, 5 (Fig. 2), 
through the scale. It can be seen that the network 
corresponds to the thin places on the scale, b, 



NATURE 


l8a 


where it appears, as it were, to have been looped 
up. The bright green areas then correspond to the 
thickest portions of the scale. This is evidently 
only another example of the intensification of the 
colour produced by an underlying screen of dark 
pigment, which absorbs the excess of white light 
that would otherwise be reflected to the eye, 
causing the colour to become much desaturated. 

Diffraction of Light by “Gratings,” 

Colours due to barred structures, or “gratings/’ 
which diffract light in the usual way, cannot be 
said, in Lepidoptera at least, to be of very great 
importance. They do, however, often produce 
effects which, though of secondary value, con¬ 
tribute a good deal to the final result. The fact 
that most scales appear to be marked with striae, 
which form gratings of suitable dimensions, has 
sometimes given rise to the idea that most insect 
colours are produced in this way. This is evi¬ 
dently not the case, for iridescent scales are 
sometimes smooth, and, moreover, plain black 
and white ones are often striated. Impressions 
or replicas were therefore taken of many scales 
in a special preparation of collodion, in order to 
isolate the effect of the surface structure from any 
other colour-producing factors. Good “gratings,” 
showing normal lateral spectra, were obtained 
from most insects, such as the Large White (Pieris 
brassicae ), but if the film was dyed, the colours 
became feeble or disappeared. This indicates that 
diffraction colours are, as might be expected, dis¬ 
cernible only on very pale or colourless scales. 
The existence of diffraction colours can be clearly 
demohstrated by the following experiment. An 
impression was made from the pale blue surface 
scales of Morpho achilles, in such a way that at 
least one patch adhered to the collodion film. On 
tipping the grooved film so as to cause the spec¬ 
trum colours to pass across the patch of scales, it 
could be seen that their normal blue colour became 
intensified in the violet region of the spectrum, 
changed to mauve or pink in the red region, and 
returned to its original shade on passing into the 
infra-red. When this effect has once been seen, a 
very similar play of pale mauve and pink diffrac¬ 
tion colours can be discerned on examining the 
wings of M. achilles itself, and of certain similar 
insects. 

Very brilliant colours are shown by sCale-bear- 
ing beetles or weevils, like the Brazilian Diamond 
Beetle (Entimus imperialis) (Fig. 3). Michelson 
admits these colours to be an exception to the 
general rule, by which he attributes all insect 
colours to selective metallic reflection, or surface 
colour. He believes the colours of these beetles 
to be due to gratings within the scale itself, since 
as soon as a fluid can enter the scales through 
a rent or tear the colour vanishes. Moreover, 
since the light is concentrated in a single spec¬ 
trum, he is obliged to assume that the grating 
has bars, which are asymmetric or prism-shaped, 
so that they refract the incident rays in the same 
direction as the diffracted rays of the lateral 
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spectra. For .several reasons it is difficult to believe 
that such saw-tooth-shaped gratings are responsible 
for the total colour effect. For instance, the very 
saturated complementary colours seen by trans¬ 
mitted light, and the monochromatic character of 
the reflected colours at different angles, demand a 
form of grating structure even more complicated 
than that described by Michelson, such, for 
instance, as that named by Prof. R. W. Wood 
the “^chelette grating.” Moreover, though as a 
rule no structures are seen, a very well-defined 
stratification, 2 (Fig. 2), sometimes appears in cut¬ 
ting sections of certain scales, as in the pink 
weevil, Hypotneces squamosus, van duruletitus. 
This stratification can be seen in plan, 4 (Fig. 2), 
and appears to exist throughout the scale, giving 
it in section the crossed appearance of the strings 
of a tennis racquet. It seems probable that such 
a structure would contribute a large share to the 
total colour effect. Further, a suitable irregu¬ 
larity in the periodicity or thickness of the plates 



Fig. 3.— The Brazil) tn Diamond Beetle 
{Entimus imperial)s\ a large, iridescent 
weevil. The black pits on the wing- 
cases are lined with gem dike scales. 

(Natural size.) 

would account for the existence of the very satu¬ 
rated colours of some weevils, and of the very 
pale and desaturated colours of others. 

Dispersion of Light by Prisms. 

If Michelson’s hypothetical prism- or saw-tooth¬ 
shaped gratings are omitted, no case of prismatic 
structure has been met with. It is # true that 
Dr. H. Gadow has explained how the colours of 
certain feathers might be the result of the roughly 
prism-shaped structure of the barbules. He 
supposed that these were placed in such a way, 
in respect to each other, that each barbule ob¬ 
scured part of the spectrum formed by the pre¬ 
ceding one, so that partially monochromatic 
colours would result.. Numerous theoretical and 
practical considerations, however, make this sug¬ 
gestion highly improbable. 

The Scattering of Blue Light due to Small 
Particles. 

The investigations of the late Lord Rayleigh, 
and others, have shown that the blue of the sea, 
sky, snow and even tobacco smoke is caused by 
particles which, bein£ very small compared with 
the wave-length of light, scatter the blue waves 
to a much greater extent than the longer red 
waves. Several colours can be produced in this 
way, as, for instance, the blue, green, anti 
purple of certain feathers, which are matt, and 
do not change colour with the angle of incidence* 
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Such feathers show a faint yellow colour by 
transmitted light, and any pressure which destroys 
the structure also destroys all colour. The small 
bodies which scatter the light are in this case 
said to be exceedingly minute air-canals, which, 
on being filled with fluid, lose this property. In 
the case of feathers, as well as of certain animals, 
such as green frogs and many reptiles, the green 
is said to be due to the additional effect of a yellow 
pigment which is superimposed on the blue colour, 
as in the case of Ornithoptera poseidon , already 
described. There are also some exceedingly 
brilliant marine copepods which owe their colours 
to a prismatic layer of minute rods, said to be 
small enough to scatter coloured light. 

In most beetles the metallic colours are seen to 
come from the surface, and the slightest scratch 
on the elytron removes all the colour. In the 
case, however, of certain emerald-green and blue 
Cetoniids, the colour appears to come from under¬ 
neath the surface, which gives the wing-case a 
curious enamelled appearance. This peculiarity 
can be instantly recognised, and, moreover, the 
colour, though matt, is seen to persist, even when 
the surface layer has been removed with a scalpel. 
This layer has been called the “ Ematischicht,” and 
when sections are cut from it tangentially to the 
surface, 6 (Fig. 2), they give a bright green 


colour by reflected light, even when mounted in 
fluid media. A transverse section, 7 (Fig. 2), was 
cut from this layer of a beetle called Heterorrhma 
elegans ; it is seen to be made up of very fine rods 
of chitin, r u about 1 ft apart, and arranged at right 
angles to the surface; r a represents a second layer 
of rods at a lower depth. The section, 6 (Fig. a), 
made through the line ab of section 7, reveals the 
cut ends of the rods. Thus the light, on striking 
the wing-case, is reflected from the tips or ends of 
a large number of these rods or pillars, and \t 
seems possible that they may scatter the light in 
the same way as the air-canals do in the case of 
birds' feathers. It must, however, be pointed 
out that the above theory demands that the rods, 
or other bodies which scatter the light, should pe 
appreciably smaller than the wave-length of light; 
that is to say, not much larger than a complex 
molecule. It is, however, uncertain whether 
bodies of the same order of magnitude as light 
waves (t.e. 05-10 fx) can produce analogous 
colours. A very remarkable point about these 
rods of chitin is that under crossed Nicols they 
appear to be doubly refractive. This suggests 
that there may be some analogy with doubly re¬ 
fractive striated crystals like the tourmaline. 

(To be continued .) 


Physical Anthropology of Ancient and Modern Greeks. 

Bv L. H. Dudley Buxton. 


I N classical times a clear distinction was drawn 
between Greek and Barbarian; Aristotle, 
indeed, claimed that they differed physically. To 
a certain extent it may be shown that in detail 
Aristotle had right on his side, but it can also be 
shown that Greek differs physically from Greek, 
so that his general thesis is untenable. It is true 
that most of our evidence rests on measurements 
made on modem Greeks, but there are data to 
prove that the latter possess physical character¬ 
istics not differing essentially from those of the 
former. 

Among recent writers it has been generally ad¬ 
mitted that at least two races are represented in 
Greek lands—rthe "Mediterranean" and the 
"Alpine.” The former are short in stature, dark 
in colouring, and long-headed, typically repre¬ 
sented by the Spaniards; the latter are fairer, and 
often, but not invariably, have auburn hair and 
hazel eyes, and vary very much in stature. The 
Eastern branch of the Alpines are usually known 
as "Armenoids.” They are distinguished by their 
short, high heads, which are extremely flattened 
in the occipital region. It has also been suggested 
that long-headed, triond giants—Nordic—have con¬ 
tributed to the population of Greek lands. 

Of the aboriginal population there is little 
evidence at present. Von Luschan believes that, 
at any rate in Anatolia, the earliest people were 
Armenoids, and in the Morea Prof. Myres con¬ 
siders that the Alpine strain 1$ certainly ancient 
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and may even be primitive. Early material is, 
however, so rare that it is easier, in stating the 
problem before us, to reverse the time process and 
to study the ancient people after the modem, 
about whom we are better informed. 

The mean cephalic index in Greek lands to-day 
varies from 79 in Crete to 84 in the island of 
Leukas. None of the Greeks are as long-headed 
as the pure Mediterranean type, such as we find in 
a comparatively pure form in Corsica or Spain 
and in a less pure form in Egypt; nor, again, are 
they as broad-headed as the Lycian gipsies, who 
certainly represent pure Armenoids. If we group 
such cephalic indices on the living as are available, 
we obtain three classes: (1) Under 8i, Cretans, 
Peloponnesians, Lycians (Greeks and Turks); (2) 
intermediate, Messenians and Cypriots; (3) more 
than 84, Leukadians, Albanians, Lycian gipsies, 
It would appear unlikely that, this grouping is of 
any significance, if we turn from these figures to 
the variation, conveniently measured by taking the 
Square root of the average square deviation from 
the mean (standard deviation). The Lycian Greeks 
and Turks have a very high standard deviation, 
suggesting considerable mixture, and the standard 
deviation of the cephalic indices of all the Greeks 
is sufficient to suggest a greater or less degree of 
intermixture. The condition of intermixture in 
Cyprus can be seen in Fig. r—a photograph of a 
Cypriot woman and her three children. The elder 
boy might easily have been taken for an almost 



184 ’ MATURE £Qct^er 7, xg|40 


pure Armenoid; the younger had many characters 
usually associated with the Mediterranean people. 
The inadequacy of grouping by cephalic index 
alone is confirmed by the very great local differ¬ 
ences to be found between groups of villages in 
Cyprus, to take one example only. The villages 
on the north coast have a cephalic index of 81-9, 
those round the Bay of Salamis, just the other 
side of the hills, an index of 83*4. There are 
similar local differences in Crete. 



Fig. i.—A Oracle family, *howine the two extreme type*. The father 
(not ihown in the photojtrxpn) had fair hair and blue eye*. The 
contrasted contours of back* of the head should be noticed. 


If we compare ancient crania with modern heads 
it would appear that the modern Greeks are 
slightly more round-headed than the ancient in¬ 
habitants of the same places. But this difference 
is not of any great significance, and there is a 
greater resemblance between the modern inhabit¬ 
ants of any one place and their predecessors than 
between the modern inhabitants of two neighbour¬ 
ing areas; in other words, the variation of types 
NO. 2658, VOL. I06] 


at any stage is horizontal, and not vertical, in the 
strata. First, the cranial indices, then, of the 
Greeks exhibit great variety, sufficient to suggest 
ethnic admixture. Secondly, this admixture has 
not been evenly distributed, and local and distinct 
sub-races have been formed, the mean pf which 
forms a series of types, one of which is illustrated 
in Fig. 2 —a type which has neither the breadth 
of head of the Armenoid, nor the length of head 
of the Mediterranean. So,distinct are these sub¬ 
races that where crania over a long period have 
been obtained the cephalic index of one modern 
village more closely resembles that of their 
Bronze-age predecessors than that of a neigh¬ 
bouring area. Thirdly, there is archaeological 
material which suggests that the mixture of race 
is early, possibly Neolithic in Leukas, certainly 
Bronze-age (or before) in Cyprus and Crete. 

So few complete ancient skeletons have been col¬ 
lected that we cannot estimate the stature of the 
ancient Greeks. Among the modern, we find that 



Fig. 3 .— An intermedin* type, with b«e1 eye* and 
brown hair. 


the Cypriots and Cretans are the tallest, averaging 
about 5 ft. 6^ in., and the Leukadians and Pelopon¬ 
nesians the shortest, being about an inch shorter. 
So few measurements are, however, at present 
available* that the stature must remain uncertain. 

Data for hair and eye colour are rather scanty. 
The number of blue-eyed individuals is not, how¬ 
ever, so few as might be expected. In Cyprus 
they form about iq per cent, of the population, 
and most authorities are in agreement that blue 
eyes are not rare in Greek lands.' It is this occur¬ 
rence of light eyes that has made some writers 
postulate the presence of Nordics among the 
Greeks. Speaking from personal experience, the 
author was struck by the continual association of 
blue eyes with a very Armenoid type of skull in 
Cyprus and elsewhere—the taller boy in Fig* 1 
is a good instance of this type—and though, his¬ 
torically, no doubt*Nordics have filtered into the 
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Eastern Mediterranean at various times, the evi- 
dence of blue eyes is certainly insufficient to estab¬ 
lish their presence as a recognisable element in 
the population. 

The distribution of other characters, such as the 
form of the nose and of the orbits, cannot at 
present be plotted, as the evidence is scanty. Such 
measurements as have been made on the face 
suggest that, among the Greeks at any rate, broad 
faces accompany broad heads, and vice versa. 

If we sum up the evidence afforded by all the 
physical characters which have been measured, we 
find that the Greeks probably represent a very old 
hybrid, older than the beginnings of the Bronze 
age. In Cyprus the earliest skulls examined were 
found associated with red polished and white 
painted ware, and were clear examples of this 
hybrid. We cannot at present say whether these 
early Greeks formed this physical type in the island 
or before they reached it. Elsewhere, so far as our 
scanty data go, the same tale seems probable. 
In each little district there is a mixture; sometimes 
the population of widely distant spots is similar; 
sometimes villages close to one another differ. It 
must be remembered that the geography of Greek 
lands favours the development of local strains, 


communication being often very difficult. Therfe 
does seem to be a physical background to the 
differences between village and village in classical 
times, and to the struggles between Athens and 
Sparta. Most of the inhabitants of the Eastern 
Mediterranean, however, are also of this hybrid 
stock, and so Aristotle's dictum seems unjustified. 
There is no physical background for Hellas as a 
whole. Our present evidence suggests that the 
degree of mixture is fairly uniform throughout, 
though the results of the mixing may be different. 
Lycia, however, presents a far greater degree of 
heterogeneity; this heterogeneity did not escape 
the notice of Herodotus, who says that the Lycians 
were Cretan immigrants into a country with a 
previous Minyan population, with a third element 
from Attica, 

There is little reason to doubt the generally 
accepted statement that the two stocks which have 
formed this hybrid are Mediterranean and Arme- 
noid. The former is found in a comparatively 
pure state to the west and south of the Greek 
world, the latter sporadically in a pure state 
among the Greeks of Anatolia, and may even 
occur, though we have no evidence at present, in 
the Balkan Peninsula itself. 


Obitujary. 


Alfred E. Fletcher, 

Y the death of Alfred E. Fletcher, at the great 
age of ninety-four, the country has lost a 
scientific worker who, in his particular sphere, 
exercised on chemical manufacture a powerful and 
healthful influence. Born in i8c6, Fletcher com¬ 
pleted his school education in Berlin, and was em¬ 
ployed for a time on railway surveying. He relin¬ 
quished his career as an engineer in order to 
attend the science classes at University College, 
London (being debarred as a Nonconformist from 
attending the older universities), where he studied 
mathematics and chemistry, for which he received 
the gold medal in 1851. In the following year he 
was elected a fellow of the Chemical Society, and 
afterwards began a series of researches on arti¬ 
ficial colouring matters, a field of inquiry which 
had been developed by Perkin's discovery of 
mauve in 1856, and greatly stimulated by 
the work of Hofmann and his pupils at 
the Royal College of Chemistry. Discouraged 
by prolonged litigation on the subject of a patent 
for a new colour process in which he was inter¬ 
ested, Fletcher accepted in 1863 the post of 
assistant to Dr. Angus Smith, the first Chief 
Alkali Inspector, The origin of this department, 
which played so large a part in Fletcher’s subse¬ 
quent career, was the numerous complaints from 
burners owing to the fumes from alkali and other 
< hemical works. These fumes arose mainly from 
Jhe discharge of hydrochloric acid in the manu¬ 
facture of salt-cake. These and other acid vapours 
destroyed vegetation over, large areas* 

Under the Alkali Act of 1863 trained chemists 
were appointed to control this industry. The 
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result of such inspection was soon apparent. The 
acid, which has since become a staple and profit¬ 
able product of the process, was absorbed in 
towers by passing the gases through a descend¬ 
ing stream of water. This is not by any means 
the only example whereby the alkali inspectors 
have helped the chemical manufacturer to utilise 
his noxious by-products to his own advantage 
and to that of the public. 

As assistant, Fletcher devised an ingenious 
aspirator for extracting flue gases for analysis, 
and also invented an anemometer for determin¬ 
ing their rate of flow. In 1884, on the death of 
Dr. Smith, he succeeded him as Chief Inspector, 
and continued in that office until his retirement in 
1895. 

Fletcher’s activities were not confined to clear¬ 
ing the atmosphere from noxious fumes. He 
entered upon a campaign against the smoke 
nuisance, which he continued for thirty years, 
embodying his views in a series of articles, ad¬ 
dresses, and pamphlets. He was, so far as the 
writer remembers, a strong advocate of a cen¬ 
tralised inspectorate of all factory chimneys on 
the lines of the Alkali Act, and set an example 
domestic heating without smoke by installing 
a central warm air system in his own house, 
details of which he published in the Press and 
technical journals. He also assisted the Scottish 
Office in the administration of the Rivers Pollu¬ 
tion Act. 

Fletcher married in 1858 Sarah Elizabeth, 
eldest daughter of Richard Morley, of Leeds, and 
is survived by his wife, six sons, and three 
daughters. J. B. C. 
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D. H. Nagel. 

Bv the death of D. H. Nagel, of Trinity 
College, Oxford, science has lost an advocate who 
did much to remove the prejudice keenly felt in 
Oxford thirty years ago, and the University has 
lost a teacher remarkable for the thoroughness, 
the understanding, and the sympathy which en¬ 
deared him to many generations of under¬ 
graduates. 

In the examination for the open Millard 
Scholarship in Natural Science in 1882 Nagel was 
the only candidate Who gained distinction both 
in the science subjects and in the optional class¬ 
ical paper. Elected Millard scholar, he worked 
under the writer (then Millard lecturer at Trinity) 
in the newly equipped laboratory in Balliol, 
between which and Trinity a doorway had been 
opened in 1879— a novelty in inter-college com¬ 
munications which was guarded with some 
anxiety by the college deans on each side, and 
usually referred to as “the scientific frontier.” 

As an undergraduate Nagel was distinguished 
by the width of his scientific interests; he was 
one of the few who attended professorial lectures 
outside their own subjects, and his enthusiasm 
may be said to have resuscitated and kept alive 
some of the courses in geology and mineralogy 
which did not form part of the usual honours 
schools. In addition to science he studied lan¬ 
guages and gained a University exhibition in 
German. 

Nagel took a first class in chemistry in 1886, 
and in the following Michaelmas term became 
demonstrator in the laboratory, and succeeded the 
writer as Millard lecturer in 1888. 

The Balliol laboratory was soon extended into 
adjacent cellars to meet the needs of the two 
colleges, and in 1904 a considerable addition was 
mjade on the Trinity side of the “frontier,” 
when the two colleges undertook to give practical 
training in physical chemistry as part of a general 
scheme’ for honours men in the University, In 
planning and supervising this course Nagel’s 
knowledge and judgment found full scope. 

At the opening of his Oxford career Nagel was 
one of the founders of the Junior Scientific Club, 
an institution which has been particularly suc¬ 
cessful in bringing together men engaged on dif¬ 
ferent lines of scientific Work, and of its members 
none were better equipped than Nagel by study 
and sympathy to understand and elucidate the 
relations of one branch of science to another. It 
was this faculty that gave him his unique posi¬ 
tion in Oxford when he settled down as fellow 
and tutor of his college, * 

It has been said of Nagel that he was too 
busy to do original work. This is partly true, but 
not the whole truth; on one side there were diffi¬ 
dence, some lack of the fighting spirit, and, 
perhaps, a fear lest the road he chose to pursue 
might lead nowhere; on the other, there were his 
keen delight in and critical appreciation of many 
lines of work, and the consciousness that his life 
would be more complete in unselfish devotion to 

NO. 2658, VOL. 106] 


[October 7, igib 

others than in seeking fame for himself* Such 
being hi$ nature, he was inevitably drawn into 
administrative work, and perhaps he found him- 
seif most completely as chairman of the board 
of the Faculty of Natural Science. In this posi¬ 
tion his wide knowledge, sound judgment, 
and kindly tact were invaluable, and it was 
largely under his guidance that the Department 
of Forestry was successfully instituted in the 
University. 

As a delegate for local examinations and for 
the inspection and examination of schools Nagel 
exerted great influence on the study of science in 
schools, and his judgment and experience of 
school work have been largely utilised by the. 
Board of Education. 

To old Trinity men Nagel had become almost 
an institution; his pupils scarcely regarded him as 
a “don,”ior there was a wonderful camaraderie 
between them and their tutor. But they all came 
to him for help and counsel. His friends and 
colleagues did likewise, and we are all the poorer 
for his loss. H. B. Dixon. 


Dr. Adolf Berberich, who was on the staff of 
the Berliner Jahrbuch for thirty-five years, and 
for some time its director, died at Berlin last April 
after a long illness. Berberich was born in Baden 
in 1861 ; his family was for many years in serious 
financial difficulties; nevertheless, he secured a 
good education, first at the Gymnasium at 
Rastatt, then at Strassburg University, where 
he studied astronomy Under Winnecke and Schur. 
He suffered from extreme short-sight, which made 
astronomical observing difficult, so he turned his 
energies to the computational side of the science, 
in which he showed such energy and skill that 
his name was already known as an orbit com¬ 
puter in 1884, in which year he obtained a post 
on the staff of the Rechen-Institut. Berberich 
was soon led to take a special interest in reducing 
the computation of orbits and ephemerides of the 
minor planets to an orderly system, his work 
being invaluable in identifying and following the 
immense number of new planets that were dis¬ 
covered by photography. He was on terms of 
intimate friendship with Prof. Max Wolf and Dr. 
Johann Palisa, who were indefatigable on the 
observational side; he frequently received the 
observed places of a new planet at breakfast, and 
sent back its orbit and ephemeris before lunch. 
He had a marvellous memory, enabling him to 
keep the elements of many planets in nis head, 
thus greatly facilitating their identification. The 
task of keeping the immense array of planets 
under sufficient observation is a Herculean one, 
only to be accomplished by systematic division 
of labour. International arrangements had been 
made in this direction before the war, largely 
under the initiative of the Rechen-Institut* Un¬ 
fortunately, unnecessary duplication of work now 
prevails a^ain. Berberich was much esteemed 
by a wide circle of friends as an earnest, religious, 
and benevolent man. He married not long 
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before bis death, and his wife survives him, An 
appreciation of his work by Prof* F. Cohn is con¬ 
tained in Astronomhche Nachrichten, No, 5053. 


The death is announced, at the age of fifty- 
eight, of Prof. Samuel Sheldon, professor of 
physics and electrical engineering at the Poly¬ 
technic Institute of Brooklyn since 1889. Prof. 
Sheldon was at one time assistant to Kohlrausch, 
with whom he was associated in the former's 
determination of the ohm. In 1906 he was elected 
president of the American Institute of Electrical 
Engineers. 


The death of Sir Lindsay Wood, Bt., on Sep¬ 
tember 22 , at eighty-six years of age, is an¬ 
nounced in the Journal of the Royal Society of 
Arts. Sir Lindsay was born in 1834, and educated 
at the Royal Kepier Grammar School, Houghton- 
le-Spring, and King's Cbllege, London. He served 
as a mining engineer apprentice at Hetton Col¬ 
lieries, of which in 1866 he became managing 


director. He was also on the boards of several 
other coal companies and allied undertakings. 
From 1875-78 he was president of the Northern 
Institute of Mining and Mechanical Engineers, and 
41 1879 he served on the Royal Commission on 
Accidents in Mines. His chief work was a series 
of elaborate and exhaustive experiments on the 
pressure of gas in coal. Sir Lindsay was created a 
baronet in 1897’ and served as Deputy-Lieutenant 
and High Sheriff of the County of Durham. 

Dr. Harmon Northrup Morse, professor of 
inorganic and analytical chemistry and director 
of the chemical laboratory at Johns Hopkins 
University, died recently in his seventy-second 
year. Having graduated at Amherst m 1873, 
Dr. Morse returned to that college as an assistant 
in chemistry in 1875, after a period of study at 
Gottingen. In the following year he was ap¬ 
pointed associate professor at Johns Hopkins, and 
in 1891 was promoted to a full professorship. He 
carried out many original researches on osmotic 
pressure and related subjects. 


Notes. 


At the concluding meeting of the International Con¬ 
gress of Physiologists, which was held in Paris on 
July 16~2o, it was unanimously resolved, on the invita¬ 
tion of Sir E. Sharpey Schafer, to hold the next 
meeting in Edinburgh in 1923. 

The annual oration of the Medical Society of 
London is to be delivered in May next by Lord 
Dawson of Penn. The Lettsomian lectures of the 
same society are to be given in February and March 
next by Mr. George E. Gask. 

The British Electrical and Allied Industries Research 
Association has been approved by the Department of 
Scientific and Industrial Research as complying with 
the conditions laid down in the Government scheme 
for the encouragement of industrial research. The 
association may be approached through Mr. E. B. 
Wedmore, Electrical Research Committee, c/o Elec¬ 
trical Development Association, Hampden House, 
64 Kingsway, W.C.2. 

The following arrangements have been made by 
the Royal College of Physicians of London;—The 
Horace Dobell lecture will be delivered by Sir 
William B. Leishman, at 5 o'clock on November 2, 
on "An Experimental Investigation of the Parasite 
of Tick Fever, Spkockaeta Duitoni the Bradshaw 
lecture by Dr. C. Wall, at 5 o'clock on November 4, 
on "Chorea”; and the FitiPatrick lectures by Dr. 
L. G. Browne, at 5 o’clock on November 9 and ii, on 
‘Arabian Medicine after Avicenna.” 

The council of the Chemical Society has arranged 
for the following lectures to be held during the 
coming session :—October 28, Emil Fischer memorial 
lecture, Dr. M. O. Forster; December 16, Some 
Properties of» Explosives* Sir Robert Robertson; 
April 7, 1921, Mass Spectra and Atomic Weights, Dr. 
F* W, Aston; and June 16, 1931, The Natural Photo- 
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synthetic Processes on Land and in Sea and Air, and 
their Relation to the Origin and Preservation of Life 
upon the Earth, Prof. Benjamin Moore. By the 
courtesy of the council of the Institution of Mechanical 
Engineers, the first two lectures will be held in the 
lecture hall of that institution (Storey’s Gate, West¬ 
minster, S.W.i). Informal meetings, at which fellows 
are invited to show experiments and apparatus, will 
be held at Burlington House on November 18 next 
and on February 3 and May 19, 1921. 

Prof. F. Soddy’s review of the activities of the 
Department of Scientific and Industrial Research 
published in the Observer of September 26 has been 
followed up in the same newspaper by letters from 
Dr. J. W. Evans and Mr. J. W. McConnell. Prof. 
Soddy remarked : “To-day a new kind of Science- 
Government science—is being step by step built up, 
not for humanity, but its masters; not for the com. 
munity, but big business"; emphasised the funda¬ 
mental change of policy which accompanied the 
creation of the new department for the administration 
of for industrial research; and contrasted the 

generous treatment and comparative freedom from 
Government control accorded to industrial associations 
with the arbitrary methods of dealing with individual 
research workers. Dr. Evans suggests that the mis- 
takes of the Department are attributable to the 
, “ fundamentally wrong-headed attitude adopted by the 
nation generally with regard to our scientific societies 
and the science faculties of our universities," and 
instances the disabilities under which these bodies 
suffer in carrying on their work. He deplores also 
the decision of some university authorities to raise 
their fees at a critical time in the nation’s history. 
Mr. McConnell, who acted as chairman of the provi¬ 
sional committee for forming the Cotton Research 
Association, although in general sympathy with the 
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views expressed by Prof. Soddy, is of the opinion, 
which is not shared t however, by scientific workers 
generally, that “the rewards of the research of what¬ 
ever kind should have been primarily secured to those 
who found the money to pay for it.” 

The wonderful achievements of Rolf, the thinking 
Airedale terrier, bid fair to be eclipsed by the marvel of 
his daughter Lola. Lola passed at the age of two years 
into the keeping of Miss Kindermann when she could 
only say “yes” and “no,” but after a few da vs of 
schooling the dog could read and count. In one day’s 
lesson she could tell the hour by the clock. In the 
same way she acquired a knowledge of days, months, 
measurements, and musical notes, could forecast the 
weather, and gave evidence of “filosofia morale.” 
Dr. W. Mackenzie, from whose “ Gli Animali ‘ Pen- 
santi * ” (Quaderni di Psichi atria, 1920) these par¬ 
ticulars are taken, vouches for Miss Kindermann’s 
ability, veracity, love of animals, and ignorance of 
psychology. He does not attribute all the intelligence 
to Lola, but believes that there is a rapporto 
medianico between the supra-liminal consciousness of 
mistress and the sub-liminal unconsciousness of pupil. 
Seeing, however, that Dr. Neumann\s experiments 
(duly discussed in the pamphlet) place Rolf’s achieve¬ 
ments in a new light, it may be well to await further 
observations on Lola before passing judgment on Dr. 
Mackenzie’s conclusions. The trouble is that negative 
results may be explained as due to lack of the said 
tafportd . 

The study of place-names, of great importance in 
American geography, has been much advanced by a 
monograph entitled “Yurok Geography,” by Mr. 
T. T. Waterman, published in the series of publica* 
tions of the University of California, vol. xvi., No. 5. 
This summarises a great mass of material collected 
by Dr A. L, Kroeber and the writer among the Yurok 
Indians along the Klamath River and in the adjacent 
region of north-western California. Many of these 
primitive Indian names are now used by white 
settlers, and appear in th£ ordinary maps of this 
region in anglicised form. Their identification and 
interpretation naturally present much difficulty, but 
the present monograph, with its careful lists and 
maps, will be of interest to both the geographer and 
the philologist. 

The system of geomanqy or divination known as 
Rami, “.sand,” is common among the A^abs. At a 
propitious hour, noon, or one-third of the day before 
or after noon, the Khattat, or “writer,” prepares a 
smooth patch of sand, while his client places the tip 
of the middle finger of his right hand on the ground 
and states mentally the object of his quest. Then 
the diviner makes finger-prints at random in the 
sand and counts off the prints of each line in pairs 
to see if it contains an odd or an even number. There 
are, dp, the whole, sixteen possible figures in the 
diagrams which he makes, each of which has its 
Special name and meaning. The nomad Arab in the 
Sudan, says Mr, R. Davies, who gives 0 full account 
of the system ( 5 udan Notes and Records , vol. iii., 
No. 2), spends much of his time in search of (pst or 
stolen animals, and this system of divinatioh has 
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thus arisen. It seems to he successful, for Mr* 
Davies writes; “On the only occasions, three in 
number, when serious trial of the Khatt has been 
made in the presence of the writer, the forecast of 
the Khattat has each time been justified by the 
result.” 

In an elaborate monograph (University of California 
Publications in American Archaeology and Ethnology, 
vol. xvii., No. 1) Mr. Paul Radin discusses the sources 
and authenticity of the history of the ancient Mexi¬ 
cans. These sources, which are of great extent* fall 
into two types : the actual old Indian codices, of 
which there are but a few extant, and the works of 
Christianised Indians and Spaniards. The vast 
majority of the old manuscripts have disappeared, as 
well as the copies made of them. As late, however, 
as 1746 Boturini was able to make a large collection 
dealing with all the aspects of the ancient culture. 
Mr. Radin in this monograph has made a critical 
study of a large number of ancient documents, ahd 
provides English translations of the most important 
passages. The value of some of these materials is 
doubtful, but the Nahua peoples had a complex 
Calendar system and a rude system of writing, and as 
they were deeply interested in the traditions of their 
migrations, it seems dear that these records contain 
information of much value to ethnologists. Mr. 
Radin has done good service to science in his careful * 
account of these manuscripts and by his translations 
of the most important records. 

During the Mahdist occupation of the Sudan 
(1885-98) coins were struck by the Mahdi at Khartum, 
and later by the Khalifa at Omdurman, Many of 
these coins have now become scarce, and Mr. H. S., 
Job, in Sudan Notes and Records (vol. iii.. No. 3), 
has done good service to numismatics by giving a full 
account of this example of the debasement of cur¬ 
rency in the hands of a despotic ruler, and by provid¬ 
ing a full catalogue, with illustrations, of the various 
types of mintage. After the fall of Khartum, in 1885 
considerable treasure of Egyptian and English gold 
coins, the Mejidi and Maria Theresa dollars, with 
smaller Egyptian coins, fell into the hands of the 
Mahdi, who determined to have the bullion melted 
down and recoined. It was decided that two coins 
should be struck, a gold pound and a silver dollar, 
to v^hich later a half-dollar was added. For, the first 
the Egyptian gold piece of 100 piastres of Sultan 
Abd-al-Mejid was taken as the model, the name of 
the Sultan being replaced by the words “ By Order of 
the Mahdi.” Though these coins were of good 
quality they were regarded with mistrust, and cir¬ 
culated at less than their par value, while many 
foreign coins, though much worn, remained in cir- 
culation. It may be hoped that a full series of these 
interesting coins has been provided In our museums. ’ 

In a detailed analysis of the inheritance of hoar?- 
ness in stocks, Miss Saunders ( Journ . Genetics, 
vol. x M No. 2) shows that a graded series from the 
fully hoary form incana to the completely glabrous 
form can be obtained. Historical records Indicate 
that the extreme glabrous form was probably the first 
to arise from incana, being mentioned as early as 
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1588, while Lmtweus mentions the rare haft-hoary 
semiUncana in 1762. Crosses of these forms produce 
a series of intermediate factorial combinations* in¬ 
cluding a type with a single hair or the tip of each 
leaf,. It is concluded that the “factor M for a par¬ 
ticular degree of hairiness represents a particular 
condition of physiological equilibrium subject to 
environmentally produced fluctuations. 

Ik the Journal of the Royal Microscopical Society 
(4920, part a) Mr. T. E. Wallis describes a method 
of quantitative microscopy by use of Lycopodium 
spores. By a sufficiently thorough mixing of the 
materials to be tested with the spores and by the use 
of a suitable suspending medium* the author finds it 
possible* by making* a number of counts of the spores 
In different fields of view, to obtain results of an 
order of accuracy equal to many of those obtained 
by chemical operations both qualitative and quantita¬ 
tive. As examples are cited the determination of the 
proportion of maize-starch that had been added to 
some ordinary wheat-flour, and the determination of 
the number both of starch grains per milligram of 
maize-starch and of pollen-grains per milligram of 
insect-powder; the last-mentioned supplies an index of 
the value of the powder. 

Dr. W. Mackik has shown that monazlfce is widely 
distributed in the granites of the North of Scotland, 
and it has now been * found by Dr. A. GHIigan in 
almost all the beds of the Mftlstone Grit of Yorkshire, 
doubtless derived from this northern source (“The 
Petrography of the Millstone Grit of Yorkshire,’ 1 
Quart. Journ. Geol. Soc., vol. lxxv M p. 271, 1920). 

Thk “ Final Report of the Work of the Commission 
on Munition Resources, Canada ” (Toronto, 1920), 
besides useful notes on recent prospecting, contains 
(pp. 58-88) an account of trenches made for the 
investigation of bog-manganese ore, which may be 
of service to those interested in such deposits in 
Ireland. There seems not much hope of competition 
betwe^Q the bog material and the hard ores of the 
ordinary mines. We have yet to learn how far selec¬ 
tive action by bacteria is responsible for the precipita¬ 
tion of manganese oxides in swamps. Mr. Uglow's 
practical report naturally leaves the matter open. 

Dr. R. S. Lull describes in the American Journal 
a/ Science (vol* L, p. 83, 1920} two “ new Ter¬ 
tiary Artiodactyls ” from remains discovered m 
Nebraska in 1914 by an expedition from Yale under 
his guidance. The deposits me of Late Miocene or 
Early Pliocene age. A very pleasing restoration te 
given of a new antelqpe, MHameryx gracilis, of 
which abundant material has been obtained, inchxL 
tng nineteen skulls, both male and female. The 
name, meaning “wandering ruminant,*' i» chosen on 
account of* the migratory powers indicated by the 
delicacy of the limbs. The limb-bones are, indeed, 
generally broken. 

Fftou the General Report of the Survey of India 
k>r 1918-19 we learn that the curtailment of work 
owing to war conditions continued, several survey 
parties, being engaged in Mesopotamia* East Africa, 
and elsewhere out of India. Of the topographical 
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map on the one-inch scale 57 sheets were published 
during the year in place of the pre-war figure of 
150 to 200. About 1500 one-inch sheets have now 
been published out of a total of 6218. Thirty half-inch 
and n quarter-inch, or “degree,” sheets were pub¬ 
lished. The half-inch map is now the tactical map 
of India, and 177 of the 630 sheets are available. 
The “ degree ” sheets are making slower progress, and 
their total is now only 52 out of 450. No further 
sheets of La Carte Internationale (1 : 1,000,000) ap¬ 
peared during the year, but two sheets of the India 
*and Adjacent Countries Series (1:1,000,000) were 
published. The report includes complete indices of 
all sheets published by the Survey of India. 

The Mines Branch of the Department of Mines of 
Canada has just issued a valuable monograph on 
graphite, written by Mr. Hugh 5 . Spence. It describes 
in detail the important Canadian occurrences of this 
mineral, and also reviews all other known sources of 
supply throughout the world. It is interesting to note 
that in 1913 Germany and Austria together produced 
practically one-half of the world’s total supply, but 
that since then the American output has been nearly 
trebled. An interesting account is given of the various 
methods used for the concentration of graphite, for 
which purpose the flotation process appears now to be 
the most favoured, and the manufacture of artificial 
graphite is also described. An important section is 
devoted to the Industrial applications of graphite; it is 
stated that the world’s production of natural graphite 
is utilised in approximately the following proportions : 
For crucibles, 75 per cent.; for lubricants, 10 per 
cent.; for pencils, 7 per cent.; for foundry facing and 
stove-polish, 5 per cent.; and for paints, 3 per cent. 
The method of manufacture of aU these articles is 
described, as well as that of others not included in 
the above list, such as graphite brushes for dynamos 
and motors, graphite electrodes, graphite for dry bat¬ 
teries, for electrotyping, and for various less im¬ 
portant purposes. The monograph should prove 
valuable to all interested in the mining of graphite 
or the manufacture of graphite articles. 

The United States Geological Survey has just 
issued an elaborate monograph on the economic 
geology of Gilpin County and adjacent parts of Clear 
Creek and Boulder Counties, Colorado, by Mr. E. S. 
Bastin and Mr. J. M. Hill. Tht9 district includes 
most of the mining camp* of Colorado that are pro¬ 
ducing minerals of economic importance, including 
the well-known auriferous pyritic ores of Gilpin 
County, the gold and silver veins of Clear Creek 
County, the lead ores of Leadvilie, the telluric gold 
ores of Telharide, and many others. In addition to 
gold, silver and lead ores, the district here described 
produces also ores of sine, copper, uranium and 
tungsten, the gold production being, however, 
economically by far the most important. The mono¬ 
graph describes the general topography of the area, 
spoken of here as the Central City quadrangle; the 
geology is described in detail, particular attention 
being devoted to the igneous rocks, amongst which 
the monzonites are the most important. Chapters are 
devoted to the economic geology and to the general 
features and origin of the various ore deposits, each 
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of the more important ores being discussed separately. 
An interesting chapter is devoted to the. methods of 
ore-treatment, the history of the development of the 
so-called Colorado or Gilpin County method of gold¬ 
milling being clearly traced, as also its displacement 
by the more recent processes of cyanidation and flota¬ 
tion. Justice is also done to the development of the 
smelting process, under Mr. R. Pearce, from its 
small beginnings at Blackhawk, removed afterwards 
to Argo, close to Denver. Statistical tables of 
the output are given, showing the economic import¬ 
ance of this district. The remainder of the book i£ 
taken up with a detailed description of all the mines 
of importance, the geological relationships of the ore- 
bodies being worked out in much detail. 

The Journal of the College of Science of the Im¬ 
perial University of Tokyo for May io last contains 
an important paper, of interest to the students of the 
genesis of mineral deposits, under the title of “A Con¬ 
tribution to the Knowledge of the Cassiterite Veins of 
Pneumato-Hydatogenetic or Hydrothermal Origin: 
A Study of the Copper-Tin Veins of the Ak6nob6 
District in the Province of Tajima, Japan,” by Takeo 
Kat 5 . The district in question contains a system of 
practically parallel veins worked at first for copper, 
but afterwards found to contain important proportions 
of tinstone and wolframite. The author holds that 

the veins of the Ak6nob6 district are all con¬ 
sanguineous, and all gradations exist between the 
copper veins containing little or no cassiterite and the 
copper-tin veins containing much of the same 
mineral.** The veins occur chiefly in Palaeozoic slates. 
The abnormal feature of the occurrence is the fact 
that the district shows important exposures of in¬ 
trusive dioritic rocks, forming either large masses or 
offshoots from these. There are, it is true, dykes of 
andesites and porphyrites, but these cut the veins 
“and are clearly later in generation than the latter.** 
" No granitic or allied acid plutonic rocks have been 
v -observed,” and the author concludes definitely that 
the veins are related genetically to the dioritic rocks— 
an occurrence which, though common enough so far 
as copper-bearing veins are concerned, is probably 
unique< in respect of tin veins. The author*s sum¬ 
mary of the geneste of these veins is as follows: 
“The copper-tin veins of the Ak£nob£ district were 
deposited from hydrothermal solutions, still containing 
fair quantities of mineralisers, at gradually decreasing 
temperatures, chiefly considerably below j6o° C. The 
solutions had naturally a temperature far above the 
critical point of water (364° C.), and were gaseous 
in character, after emanation from the consolidating 
diorite magma. As they ascended through the sur¬ 
rounding slate complex the rate of fall of the tem¬ 
perature was very rapid, and they soon changed to 
superheated hydrothermal solutions.” 

The chief periods of seismic activity of the well- 
known Comrie centre are from 1788 to 1801 and from 
1839 to 1844. Since the latter year very few shocks 
have been felt. Some are recorded from time to time 
in Perrey’s annual catalogues. During the last thirty 
years five have been felt, all of them slight and dis¬ 
turbing an area of at most a few square miles. Three 

NO. 2658, VOL. 106] 


[October 7,1920 

of these occurred towards the close of last century 
—on July xa, 1894, July la, 1895, August aa, 
1898. In the present year a slight increase of activity 
is shown by the occurrence of a shock of intensity 3 
(Rossi-Forel scale) on July ar, and of a slightly 
stronger shock (intensity 4) on September 14. 

Canada is keeping well abreast of the times in 
meteorology, and its Monthly Record of meteoro¬ 
logical observations, which includes data from the 
Colonies of Bermuda and Newfoundland, will add 
much of value to the general knowledge of the world's 
weather. Results for the early months of the present 
year are to hand. Tables and maps are given showing 
the monthly average temperature and precipitation, 
together with differences from the normal over the 
whole Dominion. The observations are classified for 
province and district. For many places temperature, 
atmospheric pressure, and humidity are given for each 
hour, and the mean monthly averages and totals are 
well set out, also the mean proportion of bright sun¬ 
shine for each hour that the sun is above the horizon. 
Observations of wind direction and velocity and of 
cloudiness are also obtainable. The detailed observa¬ 
tions of wind both from the first- and second-class 
stations will prove of much value to the aeronaut. 
No observations are made at present of the form of 
cloud, or of the direction and speed of cither lower 
or upper clouds. Such observations would be useful 
in the elucidation of upper-air problems. 

An analysis of the rate of ascent of pilot-balloons 
has been made by Lieut. R. P, Batty, and is published 
by the Meteorological Office as Professional Notes 
No. 12. The observations were taken at Butler's 
Cross, Salisbury Plain, from June to December, 1919. 
The ascents were not made at fixed hours of the day, 
but when required by the School of Artillery; 75 per 
cent, of the ascents were between 9b. and 13b. 
G.M.T., and mostly during July, August, and Sep¬ 
tember. Average rates of ascent are given for each 
of the first thirteen minutes. From 225 ascents 
1464 minute readings were obtained, and the mean 
rate of all ascents is 530 ft. per minute. Ascents 
have been grouped for specified hours of the day, and 
the mean rate is shown to be greatest at about mid¬ 
day. Ascents are also classified according to the 
amount of cloud in the sky, and it is seen that more 
cloud gives an increased rate of ascent. Moderate 
and strong winds give a higher rate of ascent than 
light winds, and the rate of ascent for different wind 
directions is also classified. It is noticed that imme¬ 
diately prior to entering cloud the rate of ascent 
almost invariably increases, mostly to 600-700 ft. per 
minute. Rain is said to decrease the rate of ascent 
by about 20 per oent. The size of the pilot-balloons 
used was 70 in. or 90 in., and their weight varied 
from 20 to 30 grams. Tables and diagranfs are given 
showing the variations under the different classi¬ 
fications. 

Father Froc has added yet another contribution 
to his already valuable researches on the typhoons of 
the Far East, in the “Zl-Ka-Wei Observatory Atlas 
of the Tracks of 620 Typhoons, 1893-1918.” The 
atlas contains a series of charts showing the actual 
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tracks Of the centres of 620 typhoons which have 
been reported In the Far East during the twenty-six 
years, 1893-1918. The original purpose of the author 
was to issue these charts as an appendix to a more 
general study of the subject, but since the publica¬ 
tion of this more comprehensive report has been con¬ 
siderably delayed, it was decided that the appendix 
should appear at £nce. Consequently, the atlas con¬ 
tains little more than the charts themselves, with 
brief explanatory notes on each. It lays no claim to 
be a theoretical treatise on the structure and origin 
of these revolving storms. No attempt at classifica¬ 
tion is made, since the charts are intended solely for 
the nautical guidance of sailors. The cases are 
enumerated month by month as they occur, and to 
avoid confusion and overlapping of the tracks, three 
charts are allotted to each of the months of maximum 
frequency (July to October inclusive). The maps 
cover a wide geographical area, from Cochin China 
and the Philippines in the south, to Manchuria and 
the Kurile Islands in the north, while embracing a 
vast stretch of the Pacific eastwards from the Asiatic 
mainland to 150° E. longitude. The irregular west- 
south-westerly motion of occasional storms in this 
region—chiefly in the China Sea—is clearly shown in 
the charts, and the author lays stress on the point 
that navigators should be familiar with the possibility 
of this unusual movement, even though the vast 
majority of the storms follow a general north-westerly 
track, such as is customary in the northern hemi¬ 
sphere. In conclusion, twelve summary maps are 
given, showing the dangerous zones and the succes¬ 
sive changes which take place throughout the year. 
The atlas is of additional value in that it gives a 
trustworthy and up-to-date measure of typhoon 
frequency. 

We have received a copy of Catalogue No. 23 of 
second-hand books in science just issued by Mr. R. S. 
brampton, 37 Fonthill Road, Finsbury Park, N.4. 
The works listed (some 1100 odd)’range over most of 
the sciences, and the prices asked are very reasonable. 
The catalogue will be sent free upon application. 

Dr. Walter Kidd is publishing through Messrs. 
H. F. and G. Witherby a work entitled ** Initiative in 
Evolution,” which will contribute to the evidence in 
favour of Neo-Lamarckism, and give especial con¬ 
sideration to the arrangement of the hair in 
mammals. Messrs. Witherby also give notice of “A 
Naturalist in Himalaya,” by Capt. R. W. G. King¬ 
ston, in which attention is given, among other sub¬ 
jects, to geometrical spiders and their work, various 
species of ants and their organisations, and the nesting 
instincts of' birds. 

The reviewer of u Smithsonian Meteorological 
1 aWas ” in Nature of September 30, p. 142, stated 
1 at the Tables are not obtainable in the ordinary 
'vay. Messrs. W. Wesley and Son, a8 Essex Street, 

trand, W.C.2, remind us, however, that they are 
the agents for the Smithsonian Institution in London, 
and that the Tables can be purchased from them, 
the Tables form vol. lxix. of the Smithsonian Mis- 
<e aneous Collections, and not vol. Hx., as given at 
the head of the review. 
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Our Astronomical Column. 

Pkoe. Pickering's Lunar Observations.— Prof. 
W, H. Pickering has for many years been making a* 
careful study ot certain lunar formations under all 
angles of illumination, finding striking changes of 
relative luminosity of adjacent markings in the course 
of the lunar day, which he ascribes to the presence of 
snow or hoar-frost, or in some cases to vegetation. 
There can be only one opinion as to the interest an£ 
value of the observations, whether Prof. Pickering's 
conclusions are accepted or not. His latest study 
(Popular Astronomy, August and September) is of the 
region round the crater Conon in the Apennines and 
the neighbouring formation of Bradley. He asserts 
that this region contains snowfields, clouds, and tracts 
covered with vegetation. He distinguishes the clouds 
from the snowfields as being more yellowish, less 
brilliant, and more subject to change. One note that 
he makes about them would seem to throw some doubt 
on their assumed nature. •* No clear evidence of 
motion due to wind has ever been seen in the lunar 
clouds, which apparently merely form and dissolve in 
situ*" The white snow-patches, on the other hand, 
which appear hazy at sunrise, are stated to show 
some drift; the “ vegetation ” regions darken con¬ 
spicuously as the sun rises higher upon them. The 
author asserts that volcanic activity is by no means 
extinct on the moon, the floor of Plato being stated 
to be an active region emitting many steam- 
jets. 

There cannot be much doubt about the relative 
change of brightness of the different markings, but 
it does not appear that the author has given enough 
consideration to the possibility that it may arise from 
differences in the composition of the rocks or of their 
degree of slope and of smoothness. While the occur¬ 
rence of snow, cloud, and vegetation cannot be ruled 
out as impossible, it is at least somewhat difficult to 
reconcile with the tenuity of atmosphere that is 
demonstrated by the practical absence of refraction in 
occultations and eclipses. 

The Sun's Magnetic Field. —The Observatory for 
September contains an article by Dr. F. H. Scares, 
written at Prof. Hale's request, giving an account of 
the researches made at Mount Wilson since 1908 on the 
sun's magnetic field. The investigation was suggested 
by the discovery of the Zeeman effect in the spectra 
of sun-spots, which were surrounded by hydrogen 
vortices. In the case of the general field the spectral 
shifts are extremely minute, less than one-thousandth 
of on angstrom, and it is only the remarkable accord¬ 
ance in the results that gives confidence that the effect 
is a real one, the shifts being of the same order as 
accidental errors in the measures. The precaution 
was taken that the measurer should not know in 
which direction the shift on any plate was likely 
to be, so that all bias was eliminated. Comparatively 
few of the spectral lines were found to be suitable 
for the research, and the results depend chiefly on 
iron and chromium lines. A first solution showed 
that the northern hemisphere had negative polarity, 
and that the magnetic axis was close to the rotational 
one. It was afterwards found that the inclination of 
axes is about 6°, and that the magnetic axis revolves 
about the other in 31*44 days. The investigation 
indicates that the field strength diminishes rapidly 
with increasing elevation, falling from 50 to to gausses 
in 200 km. Ft will be noted that the shifts in this 
investigation are much smaller than in the Einstein 
spectral test; but differential measures suffice 
here, while in the other case absolute ones are 
required. 
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Fossils and Life.* 

By F, A. Bather, M.A., D.Sc m F-R.S, 


II. 

T HE argument for orthogenesis based on a race- 
history that marches to inevitable destruction, 
heedless of environmental factors, has always seemed 
to me incontrovertible, and so long as my knowledge 
of palaeontology was derived mainly from books I 
accepted this premise as well-founded. But more 
intensive study generally shows that characters at 
first regarded as indifferent or detrimental may have 
been adapted to some factor in the environment or 
some peculiar mode of life. 

Prof, Duerden’s studies of the ostrich lead him to 
the opinion that retrogressive changes in that bird 
are destined to continue, and “ we may look forward,” 
he says, “ to the sad spectacle of a wingless, legless, 
and featherless ostrich if extinction does not super¬ 
vene,” Were this so, we might at least console our¬ 
selves with the thought that the process is a very 
slow one, for Dr. Andrews tells me that the feet and 
other known bones of a Pliocene ostrich are scarcely 
distinguishable from those of the present species. But, 
after careful examination of Prof. Duerden’s argu¬ 
ments, I see no ground for supposing that the changes 
are other than adaptive. Similar changes occur in 
other birds of other stocks when subjected to the 
requisite conditions, as the flightless birds of diverse 
origin found on oceap islands, the flightless and 
running rails, geese, and other races of New Zealand, 
and the Pleistocene Genyornis of the dried Lake Calla- 
bona a, which, as desert conditions came on, began 
to show a reduction of the inner toe. Among 
mammals the legs and feet have been modified in the 
same way in at least three distinct orders or sub¬ 
orders during different periods and in widely separated 
regions, [The instances - were given.] 

In all these cases the correlation of foot-structure 
with mode of life (as also indicated by the teeth) is 
such that adaptation by selection has always been 
regarded as the sole effective cause. 

My colleague, Dr. W. D. Lang, has recently pub¬ 
lished a most thoughtful paper on this suMect. His 
profound studies on certain lineages of Cretaceous 
Polyzoa have led him to believe that the habit of 
secreting calcium carbonate, when once adopted, per¬ 
sists in an increasing degree. Thus in lineage after 
lineage the habit*“has led to,a brilliant, but com¬ 
paratively brief, career of skeleton-building, and has 
doomed the organism finally to evolve but the archi¬ 
tecture of its tomb.” These creatures, like all others 
which secrete calcium Carbonate, are simply suffering 
from a gouty diathesis, to which each race will 
eventually succumb. Meanwhile, the organism does 
its best to dispose of the secretion; if usefully, so 
much the better, but, at any rate, where it wrll be 
least in the way. Some primitive Polyzoa, we are 
told, often sealed themselves up; others escaped this 
self-immurement by turning the excess into spines,, 
which in yet other forms fused into a front wall. 
But the most successful architects were overwhelmed 
at last by superabundance of building material. 

While sympathetic to Dr. Lang’s diagnosis of the 
disease, still I think he goes too far in postulating an 
"insistent tendency.” He speak s of living matter as 
If it were the over-pumped inner tube or a bicycle 

* Opening addrts* of the President of Section C (Geology), delivered At 
the Cardiff Meeting of the British Association on August 14. Grossly 
•bridged. Only the larger excision* are indicated by aeterisloe. Continued 
from p. 164- 
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tyre, “ tense with potentiality, curbed by inhibitions ” 
(of the cover], and “periodically breaking out as 
inhibitions are removed ” fby broken glass]. A race 
acquires the lime habit or the drink habit, and, casting 
off all restraint, rushes with accelerated velocity down 
the easy slope to perdition. 

A melancholy picture! But is it true? The facte 
in the case of the Cretaceous Polyzoa are not dis¬ 
puted, but they can be interpreted as a reaction of 
the organism to the continued abundance of lime-salte 
in the sea-water. If a race became choked off with 
lime, this perhaps was because it could not keep pace 
with its environment. Instead of “ irresistible momen¬ 
tum ” from within we may apeak of irresistible pres¬ 
sure from without. Dr. Lang has told us “that in 
their evolution the individual characters in a lineage 
are largely“*independent of one another.” It is this in¬ 
dependence, manifested in differing trends and differ¬ 
ing rates of change, that originates genera and species. 
Did the evolution follow some inner impulse, along 
lines “predetermined and limited by innate causes, 
one would expect greater similarity, if not identity, of 
pattern and of tempo. 

Many are the races which, seeking only ornament, 
have (say our historians) perished like Tarpeia be¬ 
neath the weight of a less welcome gift: oysters, 
ammonites, hippurites, crinoids, and corals. But i 
see no reason to suppose that these creatures were iB^ 
adapted to their environment—until the situation 
changed. This is but a special case of increase in 
size. In creatures of the land probably, and in 
creatures of the water certainly, size depends on the 
amount of food, including all body- and skeleton- 
building constituents. When food is plentiful larger 
animals have an advantage over smaller. Thus by 
natural selection the race increases in size until a 
balance is reached. Then a fall in the food-supply 
handicaps the larger creatures, which may became 
extinct. So simple an explanation renders it quite un- 
necessaiy to regard size as in itself indicating the old 
age of the raoe. 

Among the structures that have been most frequently 
assigned to some blind growth-force are spines or 
horns, and when they assume a grotesque form or 
disproportionate size they are dismissed as evidences 
of senility. Let us take the case of certain spiny trfto- 
bites. Strange though these little monsters may be, I 
cannot, in view of their considerable abundance, be¬ 
lieve that their specialisation was of no use. Such 
spines have their first origin in the tubercles which 
form so common an ornament in Crustacea and other 
Arthropods, and which serve to stiffen the carapace. 
A very slight projection of any of these tubercles 
further acts as a protection against such soft-bodied 
enemies as jelly-fish. Longer outgrowths enlarge the 
body of the tribolite in such a wav as to prevent it 
being easily swallowed. When, as’is often the case, 
the spines stretch over such organs as the eyes, their 
protective function is obvious. This becomes Still 
more dear when we consider the relation of these 
spines to the body when rolled up, for then they are 
seen to form an encircling or enveloping ckeaauic*d h- 
But, besides this, the spines in many cases 
serve as balancers ; they throw the centre of gravity 
back from the weighty head, and thus enable rite 
creature to rise into a swimming posture. Further, 
by their friction they help to keep the animal ap¬ 
pended in still water with a comparatively slight 
morion of its numerous oar-like limbs. Regarded in 
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this light, even the most extravagant spines lose their 
mystery and appear as consequences of natural 
selection. 

The fact that many extreme developments are fol¬ 
lowed by the extinction of the race is due to the 
difficulty that any specialised organism or machine 
finds in adapting itself to new conditions, A highly 
specialised creature is one adapted to quite peculiar 
circumstances; very slight external change may put 
it out of harmony, especially if the change be sudden. 
It is not necessary to imagine any decline of vital 
force or exhaustion of potentiality. 

YVhat, then, is the meaning of “ momentum ” in 
evolution ? Simply this : that change, whatever its 
cause, must be a change of something that already 
exists. The changes in evolving lineages are, as a 
rule, orderly and continuous. Environment changes 
slowly and the response of the organism always lags 
behind it, talcing small heed of ephemeral variations. 
Suppose a change from shallow to deep water—either 
by sinking of the sea-floor or by migration of the 
organism. Creatures already capable of becoming 
acclimatised will be the majority of survivors, ana 
among them those which change most rapidly will 
soon dominate. Place your successive forms in order, 
and you will get the appearance of momentum; but 
the reality is inertia yielding with more or less rapidity 
to an outer force. 

* * * 

But in all these apparent instances we should do 
well to realise that we are still incompletely informed 
about the daily life of these creatures and of their 
ancestors in all stages of growth, and we may 
remember that structures once adaptive often persist 
after the need has passed or has been replaced by 
one acting in a different direction. 

The Study of Adaptive Form, 

This leads us on to consider the influence of the 
mode of life on the shape of the creature, or, briefly, 
of function on form; and, conversely, the indications 
that form can give as to habits and habitat. For 
many a long year the relatively simple mechanics of 
the vertebrate skeleton have been studied by palaeonto¬ 
logists and anatomists generally, and have been 
brought into discussions on the effect of use. These 
studies, however, have usually considered the struc¬ 
ture of an animal as an isolated machine. We have 
to realise that an organism should be studied in rela¬ 
tion to the whole of its environment, and here form 
comes in as distinct from structure. Similar adaptive 
forms are found in organisms of diverse structure, 
and produce those similarities which wo know as 
" convergence.’* To take but one simple instance from 
the relations of organisms to gravity. A stalked 
Echinoderm naturally grows upright, like a flower, 
with radiate symmetry. But in the late Ordovician 
and in Silurian rocks are many in which the body 
has a curiously flattened leaf-like shaoe, in which the 
two faces are distinct but the two sides alike, and in 
which th|s effect is often enhanced by paired out¬ 
growths corresponding in shape if not in structure. 
Expansion of this kind implies a position parallel to 
the earth’s surface, t.c. at right angles to gravity. 
The leaf-like form and the balancers are adaptations 
to this unusual position. Recognition of this enables 
us to Interpret the peculiar features of each genus, to 
separate the adaptive form from the modified struc¬ 
ture, and to perceive that many genera outwardly 
similar are really of quite different origin. 

Until we understand the principles governing 
these and other adaptations—irrespective of the sys¬ 
tematic position of the creatures In which they appear 
^we cannot make adequate reconstructions of our 
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fossils, we cannot draw correct inferences as to their 
mode of’ life, and we cannot distinguish the adaptive 
from the fundamental characters. No doubt many of 
us have long recognised the truth in a general way, 
and have attempted to describe our material—whether 
in stone or in alcohol—as living creatures; and not 
as isolated specimens, but as integral portions of a 
mobile world. It is, however, chiefly to Louis Dollo 
that we owe the suggestion and the example of ap¬ 
proaching animals primarily from the side of the 
environment, and of studying adaptations as such. 
The analysis of adaptations in those cases where the 
stimulus can be recognised and correlated with its 
reaction (as in progression through different media 
or over different surfaces) affords sure ground for 
inferences concerning similar forms the life-conditions 
of which we are ignorant. But from such analyses 
there have been drawn wider conclusions pointing to 
further extension of the study. It was soon seen that 
adaptations did not come to perfection all at once, 
but that harmonisation was gradual, and that some 
species had progressed further than others. But it by 
no means follows that these represent chains of 
descent. The adaptations of all the organs must be 
considered and one seriation checked by another. 

In applying these principles we are greatly helped 
bv Dollo’s thesis of the Irreversibility of Evolution. 
This is a simple statement of the facts as hitherto 
observed, and may be expressed thus : 

(1) In the course of race-history an organism never 
returns exactly to its former state, even if placed in 
conditions of existence identical with those through 
which it has previously passed. Thus, if through 
adaptation to a new mode of life (as from walking to 
climbing) a race loses organs which were highly 
useful to it in the former state, then, if it ever reverts 
to that former mode of life (as from climbing to 
walking) those organs never return, but other organs 
are modified to take their place. 

(2) But (continues the law), by virtue of the in¬ 
destructibility of the past, the organism always pre¬ 
serves some trace of the intermediate stages. Thus, 
when a race reverts to its former state there remain 
the traces of those modifications which its organs 
underwent while it was pursuing another mode of 
existence. 

The first statement imposes a veto on any specula¬ 
tions as to descent that involve the reappearance of a 
vanished structure. The second statement furnishes a 
guide to the mode of life of the immediate ancestors, 
and is applicable to living as well as to fossil forms. 
It is from such persistent adaptive characters that 
some have inferred the arboreal nature of our own 
ancestors, or even of the ancestors of all mammals. 

The Study of Habitat. 

The natural history of marine invertebrate is of 
particular interest to the geologist, but its study 
presents peculiar difficulties. The marine zoologist has 
long recognised that his early efforts with trawl and 
dredge threw little light on the depth in the sea 
frequented by, his captures. The surface floaters, the 
swimmers of the middle and lower depths, and the 
crawlers on the bottom were confused in a single 
haul, and he has therefore devised means for explor¬ 
ing each region separately. The geologist, however, 
finds all these faunas mixed in a single deposit. He 
may even find with them the winged creatures of the 
air, as in the insect beds of Gurnet Bay, or the remains 
of estuarine and land animals. 

The Upper Ordovician starfish bed of Glrvan con¬ 
tains not only the crawling and wriggling creatures 
from which it takes its name, but also stalked echino- 
derms adapted to most varied modes of fife, swim- 
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mlng and creeping trilobites, and, indeed, representa¬ 
tives of almost all marine levels. 

In the study of such assemblages we have to dis¬ 
tinguish between the places of birth, of life, of death, 
and of burial, since, though these may be all the 
same, they may also all be different. The echino- 
derms of the starfish bed further suggest that closer 
discrimination is needed between the diverse habitats of 
bottom forms. Some of these were, I believe, attached 
to seaweed; others grew up on stalks above the 
bottom; others clung to shells or stones; others lay 
on the top of the sea-floor; others were partly 
buried beneath its muddy sand; others may have 
grovelled beneath it, connected with the overlying 
water bv passages. Here we shall be greatly helped 
by the Investigations of C. G. J. Petersen and his 
fellow-workers of the Danish Biological Station. They 
have set an example of intensive study which needs to 
be followed elsewhere. By bringing up slabs of the 
actual bottom they have shown that, even in a small 
area, many diverse habitats, each with its peculiar 
fauna, may be found, one superimposed on the other. 
Thanks to Petersen and similar investigators, exact 
comparison can now take the place of ingenious 
speculation. And that this research is not merely 
fascinating in itself, but illuminatory of wider ques¬ 
tions, follows from the consideration that analysis of 
faunas and their modes of life must be a necessary 
preliminary to the study of migrations and geo¬ 
graphical distribution. 

The Tempo of Evolution. 

We have not yet done with the results that may 
flow from an analysis of adaptations. Among the 
many facts which, when considered from the side of 
animal structure alone, lead to transcendental theories 
with Greek names, there is the observation that the 
relative rate of evolution is very different in races 
living at the same time. Since their remains are 
found often side by side, it is assumed that they were 
subject to the same conditions, and that the differences 
of speed must be due to a difference of internal motive 
force. After what has just been said, you will at 
once detect the fallacy in this assumption. Prof. Abel 
has recently maintained that the varying tempo of 
evolution depends on the changes in outer conditions. 
He compares the evolutkyi of whales, sirenians, and 
horses during the Tertiary epoch, and correlates it 

with the nature of the food. 

* * * 

Whether such changes of food or of other habits of 
life are, in a sense, spontaneous, or whether they are 
forced on the creatures by changes of climate and other 
conditions, makes no difference to the facts that the 
changes of form are a reaction to the stimuli of the 
outer world, and that the rate of evolution depends 
on those outer changes. 

Whether we have to deal with similar changes of 
form taking place at different times or in different 
places, or with diverse changes affecting the same or 
similar stocks at the same time and place, we can 
see the possibility that all are adaptations to a 
changing environment. There is, then, reason for 
thinking that ignorance alone leads us to assume some 
inexplicable force urging the races this way or that, 
to so-called advance or to apparent degeneration, 
to life or to death. 

The Rhythm of Life . 

The comparison of the life of a lineage to that of 
an individual is, up to a point, true and illuminating; 
but when a lineage first starts on its independent 
course (which really means that some individuals of a 
pre-existing stock enter a new field), then I see no 
reason to predict that it will necessarily pass through 
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periods of youth; maturity, and old age, that it will 
increase to an acme of numbers, of variety, or of 
specialisation, and then decline through a second child* 
hood to ultimate extinction. Still Jess can we say 
that, as the individuals of a species have their allotted 
span of time, long or short, so the species or the 
lineage has its predestined term. The exceptions to 
those assertions are indeed recognised by the sup¬ 
porters of such views, and they are explained in terms 
of rejuvenescenoe, rhythmic cycles, or a grand despair¬ 
ing outburst before death. This phraseology is de¬ 
lightful as metaphor, and the conceptions have had 
their value in promoting search for confirmatory or 
contradictory evidence. But do they lead to any broad 
and fructifying principle? When one analyses them 
one is perpetually brought up against some transcen¬ 
dental assumption, some unknown entelechy that 
starts and controls the machine, but must for ever 
evade the methods of our science. 

The facts of recurrence, of rhythm, of rise and 
fall, of marvellous efflorescences, of gradual decline, 
or of sudden disappearances, all are incontestable. But 
if we accept the intimate relation of organism and 
environment, we shall surmise that on a planet with 
such a geological history as ours, with its recurrence 
of similar physical changes, the phenomena of life 
must reflect the great rhythmic waves that have up¬ 
lifted the mountains and lowered the deeps, no less 
than every smaller wave and ripple that has from 
age to age diversified and enlivened the face of our 
restless mother. 

To correlate the succession of living forms with all 
these changes is the task of the palaeontologist. To 
attempt it he will need the aid of every kind of bio¬ 
logist, every kind of geologist. But this attempt is 
not in its nature impossible, and each advance to the 
ultimate goal will, in the future as in the past, pro¬ 
vide both geologist and biologist with new light on 
their particular problems. When the correlation shall 
have been completed, our geological systems f and 
epochs will no longer be defined by gaps in our know¬ 
ledge, but will be the true expression of the actual 
rhythm of evolution. Lyell's great postulate of the 
uniform action of Nature is still our guide, but we 
have ceased to confound uniformity with monotony. 
We return, though with a difference, to the concep¬ 
tions of Cuvier, to those numerous and relatively 
sudden revolutions of the surface of the globe which 
have produced the corresponding dynasties in its suc¬ 
cession of inhabitants. 

The Future . 

The work of a systematic palaeontologist, especially 
of one dealing with rare and obscure fossils, often 
seems remote from the thought and practice of 
modern science. I have tried to show that it is not 
really so. But still it may appear to some to have 
no contact with the urgent problems of the world 
outside. That also is an error. Whether the views 
1 have criticised or those I have supported are the f 
correct ones is a matter of practical importance, If 
we are to accept the principle of predetermination or 
of blind growth-force, we must accept also a check 
on our efforts to improve breeds, including those of 
man, by any other means than crossings and elimina¬ 
tion of unfit strains. In spite of ail that we may do 
in this way, there remain those decadent races, 
whether of ostriches or human beings, which “await 
alike the inevitable hour.” If, on the other hand, we 
adopt the view that the life-history of races is a 
response to their environment, then it follows, no 
doubt, that the past history of living creatures will 
have been determined by conditions outside their con¬ 
trol, it follows that the idea of human progress a* a 
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biological law ceases to be tenable; but since man 
has the power of altering his environment and of 
adapting racial characters through conscious selec¬ 
tion, it also follows that progress will not of necessity 
be followed by decadence; rather that, by aiming at 


a high mark, by deepening our knowledge of ourselves 
and of our world, and by controlling our energy and 
guiding our efforts in the light of that knowledge, we 
may prolong and hasten our ascent to ages and to 
heights as yet beyond prophetic vision. 


International Catalogue of Scientific Literature. 


A N international conference of delegates from 
scientific academies to Consider the future of 
the International Catalogue of Scientific Literature 
was held last week by invitation of the Royal Society 
of London. Sir J. J, Thomson, president of the 
Royal Society, took the chair. The conference was 
attended by delegates from Denmark (Prof. Martin 
Knudsen), France (Prof. A. Lacroix), Holland (Prof. 
G. van Rijnberk), India (Sir H. H. Hayden and Dr. 
S. W. Kemp), Japan (Prof, H, Nagaoka), New Zea¬ 
land (Prof. A. Dendy), Norway (Dr, Rolf LaacbeJ, 
Queensland (Sir Edw. Parrott), South Africa (Sir T. 
Muir), Sweden (Baron Alstromer), Switzerland (Dr. 
H. Escher, Dr. Marcel Godet, and Dr. H. H. Field), 
United States of America (Prof. L. E. Dickson, Mr. 
L, C, Gunnell, Dr. S. I. Franz, and Dr, Robert M. 
Yerkes), Victoria (Prof, E. W. Skeats), and Western 
Australia (Mr. G. B. Rushton). The Royal Society 
was represented by three of its officers (Sir J. J. 
Thomson, Sir David Prain, and Mr. J. H. Jeans), 
together with Prof. Henry E. Armstrong, Dr. F. A. 
Bather, Dr. P. Chalmers Mitchell, ana Sir Arthur 
Schuster. The Italian delegates, having been delayed 
in the railway journey, were unfortunately not in 
time to take part in the proceedings. 

The conference was called to consider whether any 
modifications in the present Catalogue are advisable 
and how the difficulties created by the war can best 
be overcome. It is well known that the Royal 
Society, in its "Catalogue of Scientific Papers,” has 
undertaken to make an index of all books and papers 
on scientific subjects published during the nineteenth 4 
century. Sixteen quarto volumes of this important 
catalogue have already appeared. Four more volumes 
will probably be sufficient to complete the Author 
Catalogue for the period 1800-1900. A correspond¬ 
ing Subject Catalogue is also being published. 

In view of the ever-increasing number of scientific 
publications, the Royal Society realised that it could 
not continue to index the scientific literature of the 
whole world, but that such an undertaking should 
be carried out by a division of labour, each country 
indexing its own literature, the several catalogues so 
prepared being sent to a central bureau in London, 
where they should be combined and published in 
annual volumes. The 11 International Catalogue of 
Scientific Literature ” was the outcome. It under- 
took to index scientific literature published after 
January 1, 1901. 

More than thirty countries joined in the scheme, 
each agreeing to index its own scientific literature upon 
cards which should be sent to London for incorpora¬ 
tion in the printed volumes. Fourteen annual issues, 
each of seventeen volumes, have now been published 
indexing the scientific literature of 1901-14. It was 
found that the sales and subscriptions to the volumes 
very nearly covered the cost of production. 

It might have been predicted that a work of 
this kind, requiring harmony between workers of so 
many nationalities, could not be carried out without 
international jealousy and friction. Such has not 
proved to be the case. The greatest goodwill has 
existed between the various regional bureaux in the 
different countries and the central bureau In London. 

The outbreak of war interrupted the work by 
restricting intercourse between the nations. The 
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finances of the catalogue have also suffered from the 
loss of subscriptions from Austria, Germany, Hun¬ 
gary, arid Russia, At the same time the cost of 
printing and publishing has more than doubled. It 
was in these circumstances that the Royal Society 
convened last week’s conference. 

The delegates, while agreeing that it is essential 
that scientific literature should be fully indexed ia 
order that the results of researches in every country 
might be made known quickly to all, entered into a 
full discussion as to how this indexing should be 
done, and passed in review the different agencies now 
engaged in such work. 

They came to the conclusion that, even though a- 
change be made in the future in the method of. 
indexing, it is imperative to continue the International 
Catalogue of Scientific Literature in its present form 
until the literature published up to the end of the 
year 1915, and possibly also that up to the end of the 
present year 1920, has been catalogued. In this 
way the important scientific work carried out during 
the war period will become available for referenoe at 
an early date and continuity in the work of indexing 
be maintained. This recommendation of the confer¬ 
ence will come before the council of the Royal Society 
at their October meeting, and we are confident that 
the council will wish to give effect to the proposal if 
sufficient funds can be obtained. 

A considerable sum of money will be required. Iti 
is estimated that the rise in salaries, wages, paper,, 
and everything connected with printing and publishing 
is so great that an annual issue of the International 
Catalogue will now cost about 17,000!. In addition 
to the annual expenses, working capital of consider¬ 
able amount will be required. The sum mentioned 
at the conference was, we believe, 34,000!., this being 
the cost of two annual issues. 

There is here an opportunity for someone to make 
a generous donation in aid of science. Tile Royal 
Society cannot be expected to provide the large sums 
now required out of its own resources. The society 
has already spent much money in the preparation of 
the Catalogue of Scientific Papers, and has lent 
7500Z. to the International Catalogue and made a 
further donation of uoo!. from its funds. Contribu¬ 
tions from European countries are invited, but may 
prove difficult to obtain owing to the adverse rates of 
exchange. It would be a great misfortune if a work 
of this importance came to an end through lack of 
funds. We have here a league of nations engaged 
in making the results of scientific inquiry widely 
known; every effort should be made to help this 
league to live through what is evidently the critical 
period of Its existence. 

The question as to the future of the Catalogue 
after the completion of the twentieth issue was referred' 
to a committee of the delegates for further considera¬ 
tion. Amongst other questions this committee will 
examine how far the work of the International Cata¬ 
logue can be brought into relation with the many 
existing agencies for the publication of abstracts of 
scientific papers. 

In addition to the abstracts prepared by manv of 
the scientific societies and to those published in 
periodical collections dealing with special subjects, 
there are card catalogues such as that under* the 
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charge of Dr. H. H. Field, of Zurich. It was eug- indexing of the scientific literature published during 

gested at the conference that these should be taken the wan While this Is being done, arrangement* 

Into account in fixing the form which the Inter- can be made for the efficient continuation of the 

national Catalogue should take in the future. work of cataloguing the scientific literature of thd 

The immediate problem, then, is to secure the world. 


The International Congress of Mathematicians. 


^T^HIS congress was opened at Strasbourg Umver- 
* sity on September 22 by the Rector, M. S. 
Clarity. The officers of the congress were then 
elected as follows :—Honorary President: M. Camille 
Jordan. President: M. Emile Picard. Vice-Presto 
dents: Prof. Leonard Dickson, Sir Joseph Larmor, 
Prcrf. Norlund, M. de la Vall6e-Poussin, M. H, Villat, 
and M. Volterra. Secretary: M. Koenigs. 

The delegates numbered 188 and represented 
36 nations, amongst which may be mentioned Argen¬ 
tina (4), Australia (1), Brazil (1), Canada (i) f 
Czecho-Slovakia (12), India (2), Japan (2), the Philip¬ 
pine Islands (1), Poland (4k Russia (i), and Serbia (2). 
The expenses of the congress, including the publishing 
of the proceedings, have been completely provided for. 
Of the sum required, 78,000 francs was contributed 
by public bodies, by industrial and commercial con¬ 
cerns, and by private persons. An interesting fact is 
that the French Government made its contribution of 
to,ooo francs through the Ministry of Foreign Affairs, 
thereby recognising, it; w ould appear, that such a con¬ 
gress has a certain significance in international 
politics. The subscriptions of delegates produced a 
further sum of 12,000 francs. 

On Thursday, September 23, a general lecture was 

f ;iven by Sir Joseph Larmor on “ Questions in Physical 
ndetermination. Sir Joseph said that of the three 
physical deductions upon which the validity of Einstein’s 
theory depended, the two which had been verified by 
experiment, namely, the motion of the perihelion of 
Mercury and the deflection of light-rays by the sun, 
could be made to result equally well from a theory 
involving an aether. But the third Einstein predic¬ 
tion, the displacement of solar spectral lines, was in¬ 
consistent with any aether theory. In his opinion, it 
would be found, when conclusive observations had 
been made, that the third prediction was not verified. 
The doctrine that the universe is completely “ full ” 
originated with Descartes. The same doctrine was 
held by Newton, Huygens, Faraday, Fresnel, and 
Maxwell, but as a much more precise conception. 
The vortex theory and the elastic solid aether theory 
had had their day, but there was. no reason at present 
why we should not admit the existence of an aether— 
a new aether the properties of which were so different 
frony those of ordinary matter that they could be 
expressed only in terms of non-Eudidean space. The 
alternative was complete abstraction, the absence of 
a basis on which .to found our theories. The essence 
of Newtonian space, as enunciated in the works of 
Lie and Helmholtz, was the possibility of the exist¬ 
ence of rigid bodies in motion. Newtonian space was 
the space of mechanics, for which dx*+dy*+dz* was 
invariant. 

For Faraday and Maxwell, on the other hand, radia¬ 
tion was fundamental. The characteristic of Max¬ 
wellian space was complete transmission. A pulse 
travelled without change of form and without leaving 
anything behind—a principle that was in accord with 
experiments in light. This was the space of Min¬ 
kowski, for which the corresponding invariant expres¬ 
sion was dx*+iy 9 +ds* — e*dP. 

As with Sir Joseph Larmor, so with most of the 
other contributors to the subject of relativity, the 
endeavour was directed towards the elimination of 
those paradoxes which the human mind finds it 
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j difficult to accept rather than towards the further 
development of the theory itself. Thus M. Guillaume, 
setting forth from the remark that in tike theory of 
relativity we were dealing with the apparent positions 
of bodies and that the difficulties of the theory arose 
from the fart that their ” real ” positions were sup¬ 
posed unknown, offered an alternative analysis m 
which the initial “ real ” positions of bodies were sup¬ 
posed known. He obtained results in which some of 
the paradoxes disappeared. M. Guillaume stated, 
however, that he had been in correspondence with 
Prof. Einstein, and had not been able to bring about 
a reconriliati6n of the two points of view. 

The second general lecture, cm 44 Relations between 
the Theory of Numbers and other Branches of Mathe¬ 
matics,” was delivered on Friday, September 24, by 
Prof. Leonard Dickson, of Chicago. Prof. Dickson 
showed how the problem of obtaining rational solu¬ 
tions of certain classes of homogeneous equations was 
connected with the known properties of certain sur¬ 
faces and with the theory of hypercomplex numbers. 

In a lecture on the teaching of mathematical physics 
M. Volterra said that what might be called “analytical 
physics ” now constituted an integral whole. Newton 
had reduced the problem of the universe to a problem 
in ballistics, and upon this basis Lagrange had founded 
his analytical mechanics. In a similar way the con¬ 
stitution of matter was for the modern physicist a 
problem in electricity, and we awaited a new 
Lagrange. At the present time there were two dis- 
tinct methods of teaching mathematical physics in 
universities. The first might be called the mono- 
graphical method. The student followed in succession 
separate courses in hydrodynamics, optics, and so on. 
The weakness of this method was that there was no 
grasp of the subject as a whole. In the other method 
the student started with a course of mathematical 
analysis, and, so equipped, he proceeded to the various 
branches. The fault here was that in the first part 
of the course he was working without seeing his 
objective; he did not understand the purpose of id* 
work or see its special difficulties. The course that 
M. Volterra advocated consisted of three parts. The 
first, on more or less historical lines, carried the 
student as far as the general equations. The second 
part was a discussion of those equations, including 
a classification of them according to their charac¬ 
teristics and a classification of the problems according 
to the methods of solution. The third part was thie 
solution and discussion of specific problems, this 
scheme left for separate treatment those portions of 
analytical physics which depended upon the calculus 
of probability, as well as thermodynamics and some 
minor branches. 

M, de la Vall^e-Poussin in his lecture, M 5 ur las 
fonctions h variation bom£e «t lea questions qui a’y 
rattachent,” dealt with the fundamental theory tn 
integration in the light of Bairs classification of 
functions.' All classes of functions (Bairs) are in¬ 
tegrate in the sense of Lebesgue. StasH^es's integral 

can be defined by the process of Lefasgue, ami 
it exists for ah Batre functions f. The functional 
% 3 {J) (Fr^daet and Volterra), which hast an assigned 
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value lor each of the elements f at & set, can be 
transformed into a Stieltjes integral. 13 y making use 
of the univocal correspondence, established by Feano., 
between the points interior to a rectangle and the 
points on a segment of a line, functionals depending 
upon two arbitrary functions can also be reduced to 
simple StieUjes integrals. 

The subject of the fifth lecture, which was given 
by Prof. Nfirlund, of Copenhagen, was “ Les equa¬ 
tions aux differences finks/* The lecturer gave a 
very complete discussion of the solutions of equations 
of the types 

J{*(*+ •)+*(*)} =/(*). ;,M*+••)-*(*)} -g{x). 

In an interesting communication Prof. W, H. 
Voung proposed a new definition, which does not 
involve an approximation by means of tetrahedra, for 
the area of a curved surface. The proposal is, first, 
tte define the "area of a curve ” as tne square root of 
the sum of the squares of three integrals of the form 



Then, the surface being determined by the equations 
x “A(u, v) y y c-/,(u,v), 
suppose the domain of u, v to be divided up into 
elementary rectangles in the u, v plane. The area of 
the surface is the limit of the sum of the areas of the 
corresponding elementary curves. 

Prof. Weiss, the director of the Strasbourg Institute 
of Physics, gave an account of the methods of sound- 
ranging in use in the French Army during the war. 
The method normally employed was the same as that 
in use in the British Army. A useful alternative was 
the method d courtes bases, in which six or more 
microphones were placed in pairs. The microphones 


of each pair were about a hundred metres apart, so 
that the gun locus became a straight line (asymptote), 
and at once gave the direction of the hostile gun. The 
installation was very simple, and could be made in 
an hour, while single sets of observations could be 
reduced and reported in a minute. This method was 
used, not for the accurate location of gun emplace¬ 
ments, hut for determining quickly which one of the 
known hostile batteries was in action. Guns were 
also successfully located by observations of the onde 
de choque . The normals to this wave-surface deter¬ 
mine a caustic which is nearly constant in form for 
high-velocity shells. To locate the gun emplacement, 
a standard caustic drawn on tracing-paper was fitted 
by trial to the normals determined by the instruments. 
This method was used when atmospheric conditions 
made the spherical wave imperceptible, and, although 
less accurate, it gave very good results. A case was 
quoted where 80 per cent, of the hostile emptapa¬ 
nic nts were correctly located solely by ondes d a 
choque. 

In the course of the congress receptions were held 
by the Committee of Organisation, the Socidte des 
Amis de 1’Universite de Strasbourg, the Mayor ©f 
Strasbourg, and the Commissaire G^n^ral (M. 
Alapetite). 

At a concert organised by the Society des Sciences 
du Bas-Rhin, the delegates had the pleasure of hear¬ 
ing *s Elsasslied sung by the mixed choir of the 
Concordia^Argentina Choral Society. The delegates 
were entertained at the conclusion of the proceedings 
at a banquet given by the Organising Committee, 

The invitation conveyed by Prof. Leonard Dickson 
to hold the next congress in New York in 19-24 was 
accepted, and a further invitation was received to 
hold the congress of *928 in Belgium. H. B. H. 


Disorders of Symbolic Thinking. 

Discussion ax the Congress op Philosophy at Oxford. 


VERAL subjects of direct scientific interest were 
discussed at the Congress of Philosophy held at 
Oxford on September 24-27. One of the greatest 
importance, because based on recent clinical and 
experimental research, was the discussion introduced 
by Dr. Henry Head in a paper entitled “ Disorders of 
Symbolic Thinking due to Local Lesions of the 
Brain/* It raised the whole problem of the relation 
of language to thought while concentrating attention 
on the significance of certain definite observations— 
cases of young men who had received cerebral injuries 
in the war—in which .the injury to the brain had 
affected the power of articulation. 

Dr. R. Mourgue, of I’Asile de Villejuif, also con¬ 
tributed a paper, and was announced to take part in 
the discussion. He was unable to be present, how¬ 
ever, and his place was taken bv Prof. Bergson. 

Dr. Head said that his general conclusion from the 
^ases he had studied experimentally, where gross 
destruction 1 of brain-tissue had resulted in loss of 
speech, was that there always remained elements in 
thought which were not associated with words. 
Speech is a discriminative movement capable of fine 
degrees of adjustment, essentially an intellectual 
mechanism. Even in the gravest cases of aphasia 
the pattent is evidently fully aware of his emotions, 
;md can express them clearly in gesture and action. 
Under the Influence of emotion he may even use 
words or phrases which he is quite impotent to evoke 
voluntarily. Speech can be disturbed, or even totally 
lost, without reducing the patient's intellectual 
rapacity or of necessity producing grave intellectual 
defect All; the early work of investigation of aphasia 
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had been vitiated by the conception that speech was 
a well-defined intellectual function, strictly localised 
m some particular site in the brain. Attention was 
concentrated, therefore, on correlating the extent of 
anatomical destruction on this site with the character 
of the disorder of speech. The fundamental error at 
the root of all this work is its ignoring of the physio¬ 
logical changes which intervene between the ana¬ 
tomical lesion and the psychical states with which k 
is associated. Destruction of the substance of the 
brain disturbs the act of speech only because it inter¬ 
feres with the physiological processes necessary for 
its perfect execution, 

Dr. Head then described the nature of his experi¬ 
ments and the means he had devised to discover the 
physiological processes with which the particular in- 
furies had interfered. In the older theories auditory 
images were supposed to be responsible for 
lt memories ” of words, and these were said to be 
stored up in certain areas of the cortex. The hypo¬ 
thesis is entirely unable to explain the phenomena of 
aphasia. Patients who cannot name consecutively a 
series of objects in front of them can choose them 
correctly when the name is given either orally or in 
print. It is the name, not the auditory image, which 
is lacking. The loss of the power to use words is 
not due to a destruction of images. 

> What, then, Dr. Head asked, are the functions which 
are disturbed in aphasia? The true answer had been 
given so long ago as 1868 by Hughlings Jackson, 
though its significance was not then seen. The chief 
mental activity disturbed by unilateral lesions of the 
brain was declared to be the use of words in praposi- 
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(ions. The loss of function in aphasia might there¬ 
fore be indicated as that of “proposltionising. 1 * But 
though this term suggests a conception which covers 
(he larger number ofracts, it does not comprise every 
aspect of the loss of function. Dr. Head suggested, 
therefore, that these functions should be spoken of as 
‘‘symbolic thinking and expression,*' though even this 
phrase does not quite satisfactorily define the group 
of processes affected. It is not all symbolic repre¬ 
sentations, but symbols used in a particular manner 
which suffer in these disorders. There are four fairly 
well marked groups of functions into which he now 
proposed to divide “symbolic thinking and expres¬ 
sion. M on the ground that they are dissociated in 
different ways under the influence of organic injury. 
These are (ij verbal defects, (2) syntactical defects, 
<3) nominal aefects, and (4) semantic defects. 

Dr. Mourgue's contribution was in no sense opposed 
to Dr. Head’s conclusions. It dealt with a rather 
different aspect of the case, and seemed indeed to 
supplement the general theory in a remarkable way. 
Dr. Mourgue had given particular attention to some 
characteristic cases of aphasia in which the sufferers 
were themselves skilled in the treatment of the dis¬ 
order and able on recovery to record and analyse their 
experience. The particular cases cited were the 
autodiagnosis of Dr. Saloz and Prof. Ford, and 
also a case recorded by van Woerkem. In all 
these cases the speechlessness of the aphasic state 
was comparable with the kind of indistinctness of 
psychical elements often experienced in the dream 
state. There was complete preservation of intuitive 
thought, but absence of imagery, or at least of verbal 
imagery. The will is unaffected, and may even show 
exaltation, but there, is an absence of discrimination 
and differentiation—characters which, from a some¬ 
what different point of view, Prof. Bergson has 
described as essentially belonging to intelligence. 

Prof. Bergson said that the communication which 
Dr. Head had presented constituted a complete rejec¬ 
tion of the theory of aphasia which for a long time 
had been classic. It offered in its place the quite new 
theory that aphasia was the disorder of a special 
faculty of symbolising, which might be said to be a 
certain aspect of intelligence. The classical theory 
of aphasia might be described as a complete meta- 
physic. So long ago as the years 1S92 and 1893 he 
had himself been led by a question of pure meta¬ 
physics to study the relation of mind and body. He 
found that philosophers had given us only very vague 
ideas on this subject, and he determined, therefore, 
to study the facts of the relation without any philo¬ 
sophical presuppositions. It was extraordinarily 
ambitious, for he had no technical scientific equip¬ 
ment. Gradually, however, the problem of the 
relation of mind and body transformed and 
narrowed itself into the problem of the relation 
of memory to the brain, then of the memory of 
words, and then of the meaning of words. Sur- 
rise followed surprise. The theory of Broca then 
eld the field, complicated by the work of Kussmann 
and Lichthcim. Nerves converge on nervous centres, 
there are strange communications between the 
centres, the path from A to B is not the same as the 
path from B to A, and every theory called for some 
new theories to explain each particular case studied. 
He appealed to his neurologist and psychologist 
friends, but he was ill-received; and when some years 
later he attacked their theories in his book he was 
looked on with pity. He was not surprised, there¬ 
fore, when Prof. Pierre Marie gave the results of his 
anatomical researches, based on Broca's work, and, 
Indeed, on a restudy of the actual brain which Broca 
had dissected. Long before this, psychology had itself 
shown the old theory to be impossible. The theory 
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had, in fact, broken down before a psychology of 
common sense which called for scarcely any effort of 
introspection. A perception, in fact, is already 
memory, for a perception has duration. A part of the 
perception is memory, therefore, even while the per¬ 
ception still remains. Where does perception begin 
to be past? Ail the hypotheses were contradicted by 
simple self-observation. Prof. Pierre Marie proceeded 
to demonstrate a new theory of aphasia. He reduced 
it to two things : (r) A certain disorder of articulation 
which he named anarthfie t and (a) a certain enfeeble- 
ment of intelligence. . 

Prof. Bergson then referred to his own studies of 
aphasia. What had struck him most forcibly in the 
records of a great number of cases was a certain 
owerlessness in the patient to analyse or decompose 
is perception. Deafness to words was a concomitant 
symptom rather than a distinct factor. There were 
cases where persons after complete recovery and 
restoration had described their experience by saying 
that they heard perfectly well, but seemed to be 
listening to a continuous sonorous blur. ^ One of 
Charcot's patients could hear the clock strike quite 
well, but could not distinguish the strokes. In verbal 
blindness, another form of aphasia, it is very remark¬ 
able to observe in some of the cases the difficulty the 
person has to decompose and analyse his perception. 
He will want, for example, to write a letter of the 
alphabet, and may succeed, but he will begin where 
he would not ordinarily begin; he is seen to lack 
the sense of the organisation of the letter, and when 
he produces it he has not synthetically constructed it. 
When we listen to persons speaking a foreign lan¬ 
guage we are in the condition 01 some of these 
aphasics. We hear perfectly, but we cannot repeat 
the whole of the sounds; they appear to us crushed, 
as it were, into a formless mass without bones or 
joints, a sonorous continuity. He had himself, fol¬ 
lowing another line of investigation, been led to attri¬ 
bute capital importance to nascent movements, ten¬ 
dencies, and outlined actions—movements sketched, 
as it were, and not carried out. An idea is a grouping 
together of virtual actions. The continuity of thought 
is simply a continuity of attitudes and of virtual move¬ 
ments not executed, sometimes scarcely delineated. 
The brain, and in particular the cerebral cortex, indi¬ 
cates an enormous number of initiated actions. 
Instead of considering the spinal cord as a diminished 
brain, we ought to think of the brain as a completed 
spinal cord. Coming back to the special case of 
aphasia, he asked himself whether, in order to under¬ 
stand speech, we had not got to undertake a work of 
disintegration of the movements of articulation, 
neither completely voluntary nor completely auto¬ 
matic, There are certain beginnings of movement 
which are not carried out They are partly automatic, 
partly voluntary, for our mind projects our actions In 
advance of their accomplishment. 

Prof. Bergson concluded by expressing his profound 
admiration of Dr, Head’s researches on the question 
of aphasia; they appeared to him of capital import* 
ance for psychology, and even for metaphysics. 


University and Educational Intelligence. 

Birmingham.— An appeal is being issued for 500,000!. 
in aid of the funds of the University, The finance* 
are in a critical condition; there is a debt of 130,000!., 
which absorbs at present 8000!. per annum, necessary 
extensions of building have had to be made, t m 
staff is deplorably underpaid, and the entry of new 
students Is a heavy one. In spite of the 25 per cent, 
increase in the fees of new students, these fees wjfl 
still represent only about 30 per cent, of the ebst of 
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providing the instruction, so that the greater the entry 
the greater the need for money* 

This session the working of the faculty of science 
will be rearranged, much of the work previously done 
by the meetings of faculty being delegated to Boards 
Of Studies. The latter consist of professors and 
selected members of the non-professorial staff, and 
the following boards have been constituted: Mathe¬ 
matics, physics, chemistry, engineering, and biology. 
It is hoped that the new arrangement will do some* 
thing towards relieving the congestion of business in 
the faculty, which has recently been serious, The 
boards will report to the faculty. 

Cambridge, —Dr. Ff. Roberts, Clare College, has 
been appointed junior demonstrator in physiology, and 
Mr, T, R. Parsons, Sidney Sussex College, additional 
demonstrator in physiology. 

The Vice-Chancellor has announced a very generous 
gift of 25,000!. from Sir Dorabji Tata, Gonville and 
Caius College, towards the expense of new buildings 
for the engineering school. A further anonymous gift 
of 2000I. nas also been received. Part of the new 
buildings are already very nearly complete. Amongst 
the large entrv this year are to be found fifty officers 
of the Royal Engineers and a small number of officers 
from the Royal Air Force and the Corps of Signals—a 
welcome connection between the Services and the 
scientific side of the University. The number of naval 
officers in residence has been reduced owing to the 
heavy pressure on the accommodation. The question 
of the admission of women to the University comes 
up for discussion in the Senate House on Thursday, 
October 14. 


Dr. James G. Gray, lecturer in physics at the Uni¬ 
versity of Glasgow, has been appointed to the newly 
established Cargill chair of applied physics in the 
University. 

The Times announces that Mr. T. D. Owen, a 
leading Welsh metallurgist, has given io,ooo 2 . to the 
University College of North Wales for the foundarion 
of a chair in his name of electrical engineering and 
hydfo-electrics. 

Dr. J. Newton Friend, hitherto headmaster of the 
Science and Technical School, Victoria Institute, 
Worcester, has succeeded Dr. T, Slater Price as head 
of the chemistiy department of the Birmingham 
Municipal Technical School. 

Dr. Marion B. Richards, of the chemistry depart¬ 
ment of Aberdeen University, has been appointed 
assistant to Dr. R. H. A. Plimmer, head of tne bio¬ 
chemical department of the Rowatt Research Insti¬ 
tute in Animal Nutrition, Aberdeen. 

It is announced by the Times that Prof. A. B, 
M&calhim, professor of biochemistry in the University 
of Toronto, and administrative chairman, honorary 
Advisory Council for Scientific and Industrial Research 
of Canada, has accepted the new chair of bio¬ 
chemistry at McGill University, 

Dr. C. Da Fano will begin a special course of eight 
lectures on u The Histology of the Nervous System” 
in the physiology lecture theatre of King’s College, 
University of London, on Wednesday, October 13, at 
4*30 The course is free to all students of London 
colleges and to medical men and others on presenta¬ 
tion of their visiting-cards. 

At a meeting of the Old Students’ Association of 
the Royal College of Science to be held on Tuesday 
next, October 12, at the Imperial College Union, 
Prince Consort Road, South Kensington, London, 
S-W.7, Mf. J. W. Williamson will deliver an address 
entitled Proposed University of Science and 

NO. 2658, VOL. I06] 


Technology: Can a Useful and Worthy University be 
Based on Pure and Applied Science? ” The chair 
will be taken at 8 p.m. by the president of the asso¬ 
ciation, Sir Richard Gregory. 

In connection with the University Extension Board 
of the University of London, Prof. John Cox will 
commence on October 8, at 7 J° P**n. # a* 1 interesting 
course of lectures on “The Bases and Frontiers of 
Physical Science” at Gresham College, Basinghall 
Street, E.C.2. The first part of the courses will be 
devoted to a review on the broadest possible lines of 
the concepts and laws of Nature on which traditional 
physics has been built up. The later lectures will deal 
with Einstein’s views and the principle of relativity. 
Admission to the first lecture is free. 


Societies and Academies, 

Paris. 

■ Academy of Sciences, September 13.—M. L6on 
Guignard in the chair.—F. E. Fournier ; The apparent 
displacement of some stars in the total eclipse of the 
sun of May 29, 1919.—A. Blondel : The calculation of 
electric cables by the use of vectorial functions with 
real notation. The method described has the same 
advantages as when imaginary quantities are em¬ 
ployed, out only real quantities are utilised in the 
demonstration. It is based on the introduction of 
vectorial series.—V. Smirnoff : Some points of the 
theory of linear differential equations of the second 
order and automorphic functions.—E. Jonguet: The 
velocity of waves in elastic solids.—C. Camichel : The 
transmission of energy by the vibrations of water in 
pipes. Remarks on some recent publications of 
M. Constantinescu, and a statement of the work 
done by the author on the same subject.—E. Canals : 
The estimation of calcium and magnesium in different 
saline media. A study of the conditions under which, 
in acetic acid solutions, it is possible to separate com¬ 
pletely calcium and magnesium from salts of iron 
and aluminium.—G. U U: The rdle of building corals 
in lithospheric re-adjustments.—C. Stdrmcr ; Some 
rays of aurora observed on March 22, 1920, which 
reached a height of 500 km. The aurora borealis of 
March 22 was photographed from seven stations under 
favourable conditions. The stations were connected 
by telephone, and simultaneous photographs were 
taken from two or three stations at a time. About 
620 photographs were obtained, and they show that 
the summits of some of the rays reached an altitude 
of 500 km. above the earth.—A. Chevalier : The origin 
of the cider applc-tuees cultivated in Normandy and 
Brittany.—F, VW§: The spectral properties of the 
tetanus toxin. Spectrophotometric studies of the ultra¬ 
violet absorption spectra of the effects of heating and 
of the addition of antitoxin to solutions of the tetanus 
toxin.—A. Marie and L. MacAollfle : The influence of 
life in Paris on the race. A study of 1509 Parisians 
of the poorer classes, 850 of whom were born of 
provincial parents, 294 of Parisian parents, and the 
remainder of one Parisian and one provincial parent. 
The Paris climate and town life lead to modifications 
which are thus summarised : The hair and eyes less 
pigmented than in the rest of France, more marked 
cranial development in proportion to height, and 
shortening of the limbs,—J. L. Dantan : Budding in 
Antipathella subpinnata and Parjcmiipathes latix . 

Hobart. 

' Royal Society of Tasmania, August.—His Excellency 
Sir W. L. Allardyce, president, in the chair.—H. H. 
Scott and 0 Lord : Nototherium MitcheUt. Its evolu¬ 
tionary trend : the skull and such structures as related 
to the nasal holm. In their third paper on the 
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SftiMrtOH discovery the authors 4«al with a maw tff 
diets relating to the evolutionary trend of the Noto- 
theria and the structure of the skuH. They also defd 
with a reclassification of the genus. The Nototheria 
atie a group of animals that in Tasmania became 
extinct late in Pleistocene times. They were 
generalised, and yet ia part specialised. They retained 
the racial characteristics that can be relegated to five 
gOtifaglcal periods—that is, from the pre-Eocene to the 
latest Pleistocene. They show similar developments 
to those of the periseodactyl ungulates, and, without 
leaving a single modern representative to carry on 
their race in totality, they left many characters scat¬ 
tered through their marsupial allies,, the kangaroos, 
wombats, and native bears, which still grace our Wood¬ 
lands to-day. In dealing with the taxonomic data 
relating to the skull the authors recognise two well- 
marked groups, namely : Group i., Megacerathine, 
and group ii., I^eptocerathine.—H. T. Parker : Mental 
efficiency. A study of the results obtained by testing 
children by the Binet-Simon scale. 


Books Received, 

The Cactaceae: Descriptions and Illustrations of 
Plants of the Cactus Family. By N. L. Britton and 
J, N.. Rose. Vol. ii. Pp. vii+239+xl plates. (Pub¬ 
lication No. 248.) (Washington : Carnegie Institu¬ 
tion.) 

Geometrical Investigation of the Formation of 
Images in Optical Instruments. Embodying the 
Results of Scientific Researches Conducted in German 
Optical Workshops. Edited by M. von Rohr. 
(Forming voL i. of u T.he Theory of Optical Instru¬ 
ments.”) Translated by R. Kaathack. Pp. xxiii-t* 
612. (London : H.M. Stationery Office.) 2f. 5 s, net 

Technical Handbook of Oils, Fats, and Waxes. By 
P. J. Fryer and F. E. Weston. Vol. i. : Chemical 
and General. Third edition. Pp. xii4-28o+xxxvi 
plates. (Cambridge; At the; University Press.) 15*, 
net. 

Commonwealth of Australia. Papua, Annual 
Report for the Year 19x8-19. Pp. 119. (London: 
Australia House, Strand.) 

The Human Atmosphere (The Aura). By W. J. 
Kilner. Pp. vii+300. (London : Kegan Paul and 
Co.,, Ltd.) ior. 6 d. net 

Mathematical Papers for Admission into the Royal 
Military Academy and the Royal Military College and 
Papers in Elementary Engineering for Naval Cadet¬ 
ships and Royal Air Force. November, 19x9, and 
July, 1920. Edited bv R. M. Milne. Pp, 34. 
(London: Macmillan and Co., Ltd.) is. 9 4 . net. 


Diary of Societies, 


THURSDAY, Octobh* 7 

Rot at. Aeronautical Society (art Royal &ool«ty of Art*), at 5.30.— 
Major-General Sir F. H. 8yk«: Civil Aviation. 

Cbxld-Btudi Sooistt (at Royal Sanitary Institute), at 6.—Dr. 

0. W. Kimmins: The Handwriting- of the Future. 

Rotal Society or Medicine (Obstetrics and Gyneeoology Seotiou), 
at 8.—The President: Spoon-#hapod Depressed Birth Fracture 
of the Frontal Bone treated by Elevation.—Dr. M, Kerr: <1) 
Th« Surgery of the Uterus Bloom is Unicoi! la, with a caa« 01 
Resection of the Uterus followed by two Normal Pregnancies; 
(2) The Intrs-vesical Repair of Inaooewible Vesioo-vaginal 
Fistula.— -Dr. A. J. McNajr: A Oa*e of Placenta Frwvia with 
Vasa Pr»vin.—H. Briggs: (Presidential Address), The Pemala 
Pelvic Floor. (Neurology Section), at 8.48.~Dr. H. Head: 
(Ilughllngs Jackson Lecture), A New Conception Of ,Aphaaia. 


FRIDAY, OoTosa 8. 

Rotal Society or Medicine (Clinical Section), at 5.30.—Z Oops: 
The Clinical Significance of Shoulder puin in Upper Abdonmal 
Lotion*. 

ROTAt PaOTOOAAFHIC SOCIETY Or Gil BAT B El TAIN, at 7.—R. A. 
Malby: A Miniature Alpine Garden. 


NO. 2658, VOL. 106] 


MltUr. eoiM U. 

Biochemical Society (at 

Roza* Boons or MmiflW* (war Saotion), at 5A0.—Wint-Com-r 
mand»r Martin Flank t Meditel Bssritsuetef far Air RarifUttoa. 
Manana Boom at txmwr (at ll phaadoo W.1L at f " 

Annual Genoa! MoetUg, At 8 JO.— Sir WlRa^HskWhito; (I 
aidontlal Address), Then and. How. 

TUESDAY, QOMsn 1 SL 

Society to* rax Study 9* Insxuxv (At, Medical Society of London!, 
at 4.—Dr. J, A. Dwvidson, and others: Discuaeion on Special 
Qliniaa for Inebriates. ■ 

Royal PnoToeaerxic Society or Quay BsmiN, at 7.—(limn art 
Traill Taylor Memorial ieotureV, Prof. A. B. Oonrody; The 
Present State of Photographic Option. 

WEDNESDAY, Omm X3. 

Institution or ATTfoxonna BNoinasne (at Royal Society of Arte), 
at 8.—Sir Henry Fowler: Presidential Address. 

Hunt* a un Society (at Sion College), at 9.—Sir George Newman: 
The Ministry of Health as an Instrnment la Preventive Medicine. 


THURSDAY, OctobEB 14. 

OmoAx Society (at Imperial College of Sctanoe and Technology), 
at 730.—H. A. Hoghea and P. F. Event*: The Field of Tlevr 
of a Galilean Telescope.—B. E. Johnson: The Calibration of the 
Divided Circle of a Largo Spectrometer. 

Iwstitttymw or Automobile EMoinbeus (at 88 Victoria Street), at 
B.~Graduates Meeting. Messrs. Chntterton and Watson: Footers 
affecting Power Output. 

Royal Society or Medicini (Neurology Scot ion), at 8.99.—Dr. R, B. 
Reynold*: (Presidential Address), The Causes of Nervous Disease, 

FRIDAY, 6mm 16. 

Royal Society or Ann (Indian Section), at 4.30.—T. M. Ainseoughi 
British Trade with India. 

Rotal College or Stthokons or England, at 5— Prof, A. Keith: 

Demonstration on the Contents of the Museum. 

Rotal Fsotoobaphtc Society or Gmat Bhitain, at 7.—A. Keighley: 
An Evening in Lakeland. 

Royal Society or Medicine (Elootro-ThcTapeutios Section), at 8.90 — 
S. Gilbert Soott: Presidential Address. 

Society or Tbotical Mamonm and Hygiene, at 8.90. 


SATURDAY , Ooww* 16. 
Physiological Society (at Guy’s Hospital), nt 4. 
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The Site of the University of London. 

T HE Senate of the University of London will 
at its next meeting* be called upon to make 
definite decision regarding* the Government’s 
offer of the Bloomsbury site. Mr. Fisher has in- 
tiinated, and in our opinion not unreasonably, 
..that the offer cannot remain open longer. 

The matter has been very fully canvassed during 
the recess, and the Senate has had leisure and 
opportunity to consider the issues involved by 
acceptance or rejection of the Government’s offer. 
JFor reasons which we have already given, we 
most earnestly hope that the Senate will decide 
Jto adopt the report of its sites committee, which, 
it is understood, has with certain reservations 
recommended acceptance of the offer. The dis¬ 
cussions of the last few months, so far as they 
have been relevant, have served only to strengthen 
our conviction that a refusal will mean the in¬ 
definite postponement of a step which is both 
urgent and necessary for the proper development 
* of the University. 

The fact that so much of the discussion has 
been irrelevant and misinformed is in itself evi¬ 
dence, if evidence were needed, of the failure of 
the University to impress itself upon the imagina¬ 
tion and intelligence of many who are genuinely 
concerned for higher education in London. Corre¬ 
spondence in the Press has shown beyond doubt 
that there does not exist any widespread know* 
ledge either of the magnitude of the present 
activities of the University* or of the nature of 
its present urgent needs* 
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The attention whioh has beCn given to the sug¬ 
gestion that M The University” should migrate to 
Hampstead is an Illustration. Ken Wood Is a 
delightful spot, and entirely suitable for a resi¬ 
dential college or for hostels. But a dozen Ken 
Woods could not contain the teaching work of the 
University, and, what is more, they are not wanted* 
The University of London, or any University of 
London, must permeate London. Its thousands 
of students must be distributed, as they are now, 
throughout London—in the incorporated colleges, 
in the various "schools” from Kensington to 
the Mile End Road, in ail the great hospitals, 
and in institutions easily accessible to evening 
workers. This or some similar arrangement 
is a necessity for a University of London, and 
no one building, whether at Hampstead or 
Bloomsbury or elsewhere, could or should contain 
the teaching work of the University. 

The urgent needs of the University are, we take 
two. They are the provision of suitable ad¬ 
ministrative headquarters and of a new home-for 
King’s College. The need for providing a unify¬ 
ing and co-ordinating centre for the manifold 
activities of the University is patent. The lack 
of an adequate home peculiarly and distinctively 
associated with it has been an obstacle to its pro¬ 
gress since its reconstitution. The buildings at 
South Kensington, dignified though they be, were 
not designed for their present purpose; they are 
not suitable for it, nor are they easily accessible. 
Further, so long as they continue to be known as 
"The Imperial Institute” rather than “The Uni¬ 
versity,” confusion must inevitably persist. 

The case is dear for a new building which shall 
provide accommodation for the administration, fot 
the libraries, for examinations, and for a meeting 
place where the multitudes of the teachers and 
students of the University can cbme together for 
business and recreation. 

The need for a new home for King’s CoHegeis 
no less pressing. It has long out-grown the 
buildings in which it has lived for nearly a century, 
and its removal to some other site is imperative. 

Bloomsbury is indisputably the most Convenient 
quarter both for an administrative centre aitfHor 
the new home of King’s College, and it is the 
absence of any real alternative to it that is the 
strongest argument in its favour. The accessi¬ 
bility, the proximity of University College, and of 
other university organisations, allow and en¬ 
courage co-operation and obviate the waste of 
time and the profitless wear-and-tear which are 
inseparable from the present arrangement. 
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There remains the question pf finance, which 
we have from the beginning recognised as the 
really serious question. This has been compli¬ 
cated, unnecessarily we believe, by a comparison 
Of the supposed value of the present King’s 
College site with the Bloomsbury site; but if the 
former is, as appears to be admitted, inadequate 
for its purpose, a comparison of site values seems 
beside the point, and it is surely no derogation to 
a good bargain that both parties derive benefit 
from it. Tlie criticism that the Government should 
continue to be responsible for rates and mainten¬ 
ance charges is of a different kind. Here we 
think the Senate was on strong ground, and we 
are glad that it has elicited from Mr. Fisher a 
Statement that these charges will continue to be 
borne by the Government. 

We are glad, too, to see the explicit declaration 
of the President of the Board of Education that 
acceptance of the Bloomsbury site will not close 
the door against building grants from the 
Treasury. Apart from the technical obstacle to a 
Government pledging its successors to expenditure 
for this purpose, it is, we think, apparent that at 
the present time the Government, faced with 
demands for economy, might well hesitate to 
promise unconditionally a large sum for buildings. 
On the other hand, we are convinced that if the 
University embarks in earnest upon the provision ! 
of a building, neither this nor any future Govern¬ 
ment could or would withhold its support. 

We can only repeat our most earnest hope that 
the University will decide to accept the Govern¬ 
ment’s offer. The present time may not be the 
most propitious for embarking upon an appeal for 
funds, but we are convinced that a courageous 
policy is the right one, and that the Senate, if it 
fails to take advantage of the opportunity now 
offered to it, will have done a serious injury to the 
future of the University, and lost for many years 
any claim upon the Government or the public. 

Women at Cambridge. 

A T Cambridge to-day, October 14, is to be held 
the official discussion of the proposal to admit 
women to the membership of the only University 
in the Empire which gives women no rights. 
Weeks of somewhat bitter fighting in the Press 
will follow, and the vote should be taken towards 
the end of this term or early next term. We will 
for the moment consider only how the interests 
of scientific teaching and research are affected by 
the proposals. 
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Two reports are to be presented ; 

Report A proposes a simple statute for adoption, t 
the net result.of which is to give women thc aaSthe 
opportunities and rights within their own colleges 
as men have in theirs. They will, as at presept, 
attend the regular courses of teaching »n the 
University and take the University examinations. 
There will, however, be this difference; success 
in the examinations will secure for them a degree, 
as in the case of men students, and women will 
be able to compete for University prizes, scholar* 
ships, and studentships from which they are now 
debarred. The degree will secure* for them in due 
course, as for men, voting power in the Uni¬ 
versity; at present they receive only the Parlia¬ 
mentary vote for the University member, and a 
place in a published class list in return for success 
in the University final examinations. Thus it is 
proposed that an anomalous and unsatisfactory 
state of affairs should be ended, and equality of 
opportunity secured for men and women inside 
the University. Provision is rightly made in the 
proposed statute to secure the rights of past 
students of Girton and Newnham to degrees. 

As regards the colleges, the supporters of 
Report A recognise fully the need to guard against 
men and women both being members of the same 
residential college. They therefore propose that 
the University shall refuse to recognise in any 
way a woman as a member of a men’s college or 
a man as a member of a women’s college. The 
University has no power to stop a men’s college, 
from admitting a woman, but it can see to it that 
a woman shall gain nothing, so far as the Uni¬ 
versity is concerned, by joining a men’s college, 
and that is what Report A provides for. It should 
be added that, in this matter, full support is given 
by the authorities of Girton and Newnham Col¬ 
leges. The bogey of the mixed college is con¬ 
jured up only by the supporters of Report B in the 
hope of securing votes for their scheme. At any 
rate, they suggest no steps to guard against It. 

By the alternative scheme proposed in Report 
the University is to give its blessing to the founda¬ 
tion of a women’s University at Cambridge, an# 
to express a desire to continue to afford to 
students of the new University the privileges as 
regards instruction, examination, and access to 
libraries, museums, and laboratories which are kt 
present accorded to students of Girton fcnd 
ham Colleges. This gives the women their 
degrees, not of Cambridge University, but of t 
new University at Cambridge. There aris »t|jtMf 
xnents on both sides'bn thii point basfcd 
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ittiit Noiguarantee is, however, offered that exist- 
hajf faculties generally given to women will he con- 


tipited/ They are now admitted to laboratories and 
lectures only by thq courtesy of professors and 
Other teachers. Cambridge is at present suffering 
from severe pressure on its accommodation. Under 
Report B women might well be crowded out from 
laboratories to make room for members of the 
University—this is fully recognised by the sup¬ 
porters of Report B; that is to say, the report 
amounts to a desire to assist in the teaching of 
women So long as the number of men students 
leaves room for them and no longer. It is no 
wonder that the councils of the womens colleges 
at Cambridge have emphatically repudiated such 
a scheme, and have declared that if Report B is 
adopted at Cambridge they would take no steps 
to promote the incorporation of Girton and Newn- 
ham Colleges as a separate University. It is no 
longer possible, in our view, for a university, in 
sorting out its excess applicants for entry, to take 
sex as the first and supreme test: intellect and the 
needs of the nation are both safer tests in the 
interest of the university and of learning. 

One more point in which Report B singularly 
fails to make good the claims of its supporters 
may be briefly mentioned. As regards the ad¬ 
mission of women to the men's colleges, and 
through the colleges to the University, it leaves the 
door wide open as it has stood since the Sex Dis¬ 
ability (Removal) Act It is Report A, and not 
Report B, which takes safeguards against what 
is admitted on all sides to be undesirable. It is 
Report A which, with this precaution, gives 
women the fullest equality of opportunity with 
men inside the University. 


Lunar Tables. 

Tables of the Motion of the Moon . By Prof. 
Ernest W. Brown, with the assistance of 
Henry B. Hedrick. Sections i. and ii., pp. xiii 
+ 140+395 section iii., pp. 223; sections iv., 
v u vt., pp, 99+56+102. (New Haven: Yale 
University Press; London: Humphrey Milford; 
Oxford University Press, 1919.) Price, 3 vols., 

4 guineas net 

B appearance of Prof. E. W. Brown's lunar 
tables marks, the accomplishment of an 
arduous task of the highest importance to astro¬ 
nomy*/ in the two centuries which have elapsed 
since the time of Newton more than a score of 
tables, have been published* The majority of them 1 
natural^ belong to the elghteenth century, and 
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no longer possess any practical interest apart from 
the theories on which they, were based* If they 
di~d not always mark any very distinct advance m 
accuracy beyond their predecessors, they generally 
aimed at including a greater number of inequali¬ 
ties more precisely determined, and systematic 
observation of the moon was all the time accumu¬ 
lating the material which could be used for com¬ 
parison with theory and the better determination 
of the fundamental constants. Newton himself 
discussed eight lunar inequalities. Euler in his 
memoir of 1772 included twenty-one inequalities 
each in the longitude and the radius vector and 
sixteen in the latitude. This was only a begin¬ 
ning, As time went on and the standard of 
achievement grew more exacting it is not surpris¬ 
ing to find that the number of men who possessed 
both the ability and the patient energy to elabor¬ 
ate complete and independent theories of the 
moon's motion and to reduce them to the form of 
practical tables became notably smaller. Thus 
when Burckhardt's tables of x8xa had once been 
adopted in such annual publications as the 
Nautical Almanac, overcoming the rival claims 
first of Barg and later of Damoiseau, they con¬ 
tinued in use for the best part of half a century, 
although their deficiencies ultimately amounted 
almost to a scandal, and their form rendered it 
particularly difficult to reconstruct the underlying 
theory and to apply the needful corrections. A 
serious error in the parallax according to these 
tables was found and corrected by Adams. 

The Greenwich taqar reductions undertaken by 
Airy, by which the results of eighty years' ob¬ 
servations were made available, proved the need 
for greatly improved tables, and provided the most 
valuable material on this side for making an 
advance. By that time it was known that Hansen 
was engaged in lunar researches having for their 
ultimate object the preparalion of entirely new 
tables, and their appearance was eagerly awaited. 
But for a time difficulties threatened to intervene* 
Bom in Schleswig in 1795, Hansen is an out¬ 
standing example of that singularly rare class, 
the self-taught mathematician. Owing nothing to 
academic education, he succeeded Encke in 1825 
in the direction of the observatory at Gotha, and 
thereafter until the end of his long life refused 
all offers of preferment, though observatory and 
stipend were alike of the most modest. In these 
circumstances he received help from the Danish 
Government, but when this was discontinued in 
1848 owing to financial stringency and the steady 
progress of the work was in danger, the British 
Admiralty came to the rescue on the representa¬ 
tion of Airy in 1850, and not only provided the 
Comparatively small sum needed to complete-the 
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Work, but stiso undertook the expert ol pdating 
the tables, which accordingly were ready Ibr dife 1 - 
tribution in 1857. As his earliest* researches on 
the subject were published in 1869, it may be 
taken that 4 the work filled the main part of 
Hansen's life for a period' of about thirty year# 

No excuse is needed for recalling these circum¬ 
stances at the moment, sixty years later, when 
Hansen's tables are on the point of being finally 
superseded* They are not faultless, it is true, and 
for many years past certain corrections introduced 
by Newcomb have been adopted in the national 
ephemeridfes. But, on the whole, they have 
served the practical needs of two generations ad¬ 
mirably* In Hansen's theory, on which the tables 
are based, the number of periodic terms had 
grown to about three hundred* Those which 
depend on the solar action were for the most part 
well determined, but those which arise from 
planetary action were neither complete nor ac* 
curate. It is but fair to remember, however, that 
in previous tables the latter class of terms had 
been ignored altogether. Considered purely as 
tables in the technical* sense, Hansen's possess 
acknowledged merits. As a practical'computer 
himself, he had the advantage of great experience 
and exceptional natural gifts. It is said that in 
a matter of four-figure logarithms he rarely had 
need to refer to the tables. 

But during the later stages of his researches 
Hansen was not the orriy worker on the large 
scale in the field of lunar theory. Some ten years 
earlier Delaunay had begun the construction of 
a theory in purely algebraic form by an original 
method 1 of integration, and by' 1867 that part 
which depends on the direct action of the sun had 
been completed and published. His intention had 
been to add those complementary parts which still 
remained necessary and to proceed to the reduo 
tion of the whole to a numerical and tabular form. 
This was not to be. Historical events supervened 
and delayed the progress of the work. Then iir 
1872 he lost his life by downing, and his life's 
work, which had always been pursued without 
assistance, came to an untimely end: Yet' his 
projects were destined to be aaxomplished by 
other hands. The planetary inequalities were 
calculated* by Radau in an admirable'memoir, and: 
under His direction the reduction of Delaunay's 
theory to tabular form was completed before the 
death of Radku in 1911. From 1915 the lunar 
ephemeris in the “ Connaissance de$ Temps fP ’ is 
based on these tables. Prof. Brown remarks justly 
that the valiie of the purely algebraic development" 
is nofseenat its best in the numerical form, owing; 
td’ the slow convergence of certain classes of co* 
efficient# He also criticises the form of the tables; 
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the French computer, said > need 
appreoisrtion of an independent lunai* ephemeral* 
The value of Delaunay’s method is net conffhe# 
to his own application of it to: the lunar theot^fc 
But even this can* be no ordinary work, whsdi^ 
executed within a few years of Hansen'#* arrant** 
a new vitality after lying dormant, for half afc 
century. 

The new tables of Prof. Brown w£U be used for* 
the first time in the Almanacs of 19*3, and a co»r 
fident hope may be expressed that they wiU coft* 
tinue in use for a very long time to come. They^ 
are the final outcome of thirty years' work, and,, 
long as this time is, Prof. Brown is to^ be con¬ 
gratulated equally on the rapidity and on the. 
thorough ness of his labours. For the number of 
terms now included falls little short of 1500, and, 
so fat- as can be now seen, the expression of the 
effects of purely gravitational action cannot pro¬ 
fitably be pushed further* All this work, which 
is completely new from the beginning; was npt 
contemplated as an integral plkn from the start, 
but grew by successive stages, as Ffmfl Brown 1 
tells u# out of a suggestion by Sir G. H. Darwin 
to make a study of Hiil'spapers. The preparation' 
of the theory, which was published in the Memoirs 
of the Royal Astronomical Society, was finished’ 
in 1908, and the liberality of Yale University im 
undertaking; the whole cost of the tables made ib 
possible to proceed with , pdanc for the final stage 
without delay and without anxiety. Thus the? 
author has been spared some of the cares which# 
fell to the lot of Hansen, None the less,, thitt 
British Admiralty has once again played a small 
part in the matter, thought in a different way. 
With proofs and MS. continually crossing the 
Atlantic during the war, it is recorded that only 
one set of returning proofs was lost. 

It is unnecessary to recall the details of the 
author's theory. Hill, to whom its foundations 
are very largely due, was, like Hansen, a prac? 
tised computer. Though his researches in this 
field have incidentally enriched celestial mechanics, 
and even, mathematics in general, with new and 
fertile conceptions, his 4 motive was essentially a 
practical one. It was to find a path which would 
lead to the highest possible accuracy in the final 
results with the greatest economy of labour. The 
soundness of his ideas can be properly tested and 
appreciated ar no stage short of the fulfilment 
which Prof. Blown has given to them in this great* 
Work. There can be no doubt mot oidjr thlt 
Prof; Blown has accomplished a worthy and 
valuable task, but that he has also witif 1 
judgment employed in the coursi of it the 
available method*; 



>■ tabal mt matter exclu- 1 

fliwt^. ^e ««pUnatbn of the tables k contained 
JKtfheifott chapter* of action I This appears to 
te armodelf clearness. Except in chronological 
ljuwtioos fiad m ispecial researches the ordinary 
astronomer rarely has occasion -for single -places 


&eotfao,of teqgth varying from 39 to z%$ pages, 
fa.p^gcd independently from 1 onwards. In what¬ 
ever form the work is finally bound, this will 
surely ?prove an inconvenient plan for any purpose, 
such as the > correction of errata. A continuous 
sequence would have been preferable. «But pev- 


ofthemoon.jautside the range ©f the hourly ephe- haps there will be no errata (beyond one .already 
*neris provided in the Almanacs. The chief dune- noted), and in any case the blemish, if it be pne, 
tion of the tables therefore lies in the calculation is trivial H. C. P. 


of this ephemeris from year to year, and this fact 
bm been kept in view in , their arrangement. Ad¬ 
vantage has been taken of Hansen's example to 
the extent deemed profitable, and a number of 
original devices have been introduced, including a 
new scheme of re-entrant arguments. By these 
means it is believed that the computation of an 
ephemeris will be at least as rapid as with 
Hasten 9 $ tables, in spite of the tndmion of about 
five times as many terms. An accumulation of 
errors in the sums of many tabular entries is un¬ 
avoidable. From this source (probable errors of 
0*14" in the;longitude or latitude, and of 0-003" in 
the parallax, are expected-after these co-ordinates 
have been finally contracted to one decimal place 
less. Imperfections in the adopted constants and 
cumulative small defects of theory may .raise these 
amounts to ±o i" and ±0*05" respectively. Clear 
instructions are given for making such adjust¬ 
ments in the fundamental constants as may here¬ 
after prove necessary. But there need be no ^illu¬ 
sion that the moon will actually follow the strict 
gravitational path laid down so carefully in those 
tables. As it is, the empirical term 

4-1071" sin {140*0° (f<, - 18*5)4 1707°}, 

with a period of ^37 years, has been admitted in 
the longitude, with consequential changes in the 
arguments of some other terms, fo magnitude 
this comparable with the great Venus term, and 
the explanation of it is still to seek. Discrepancies 
wiB recur, and thc.advantage to be expected from 
the:new tables is that they will no longer be en¬ 
tangled with the errors of a faulty, ephemeris. If 
this ihope is realised—and there is no reason to 
doubt that it will be—unstinted gratitude ^will be 
due to Prof. Brown and to those who have 
assisted .him either by active collaboration or, by 
financial aid. 

The tables have; been printed in England at the 
Cambridge University Press. The paper is of an 
unusually sumptuous and durable quality appro¬ 
priated a Work of fasting cvalue which will have 
to bear repeated handling for a long? time. The 
type is admirably dear. Only one superficial 
point 'suggests adverse commefit. The pagina¬ 
tion is peculiar. t«i their present form the tables 
consist rot six secticms in three vofomes, Each 
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Genesis, Evolution, and History. 

The Evolution of the Earth and Its Inhabitants . 
By Joseph Barrell and Others. A Series of 
Lectures delivered before the Yale Chapter of 
the Sigma Xi during the Academic Vear 1916- 
1917. Pp. xiv 4 2084 iv plates. (New Haven : 
Yale University Press; London: Humphrey 
Mflford; Oxford University Press, 1918.) Price 
105 . 6d. net. 

HIS book consists of five lectures by five 
experts, who deal with various aspects of 
evolution. The range extends from the nebula to 
modern civilisation, and the wonder grows that one 
word can cover it all. We feel as if the word “evo¬ 
lution ” were in .danger of becoming like ,a house¬ 
hold knife—used in so many ways that it tends to 
become useless. The use of the same term for so 
many different kinds of becoming is apt to suggest 
that they are all describable by the same formulae. 
To avoid this fallacy, .might it not be well to find 
differentiated terms, such as genesis in the domain 
of things, evolution in the realm of organisms 
(keeping development for the becoming of the 
individual), and history for the kingdom of 
man? 

The first lecture deals with the genesis of the 
earth and of .the parent solar system, and, the 
establishment of the earth having,been accounted 
for, its subsequent changes are traced until the 
time of its becoming a fit home for life. Prof. 
Barrell adopts the theory of the origin of the earth 
as a secondary spiral nebula heaved off from 4he 
central sun as the result of tidal forces produced 
by the close approach and passage of another .star. 
He favours the hypothesis of earth-growth by:the 
rapid iitfall of planetoids (not by Chamberlin’s 
“slow accretion of planetesimais ”) and the hypo¬ 
thesis of an earth initially moltem 
The second lecture, by Prof. Schuchert, dis¬ 
cusses the changes of the earth's surface and 
climate during geologic time, which -the author fa 
inclined to put at about 800 million years. The 
constant shrinkage of the earth leads to an insta¬ 
bility of surface that bringsabout periodic changes, 
not only in the kfoal space-relations of water and 
jfaady but also in the. shapes and heights* of the 





of fortiK^ws ind only J ; 
iod^^udiy with' theif use on tH(S H #irife f giving 
simply #uch information as the ordinary salesman 
would need* Liberal use is made of the Rotham- 
sted data, which supply the best demonstrations of 
the value of the nitrogenous and potassic fer¬ 
tilisers and of superphosphate* Cockle Park, 
Northumberland, gives the best demonstration of 
the value of basic slag. 

Striking data are shown as to the improvement 
in the soil effected by the use of fertilisers. Thus 
at Cockle Park basic slag not only increases the 
yield of Herbage for hay or for grazing, but also 
leads to an increase in the percentage of nitrogen 
»n the soil—the result of an increased development 
of clover. After eleven years* treatment with 
basic slag the percentage of nitrogen in the soil 
of Tree Field, Cockle Park, has increased from 
0*185 P er cent * to 0236 per cent., a gain of about 
850 lb. per acre. Neither sulphate of ammonia 
nor nitrate of soda brought about an appreciable 
increase in nitrogen content. 

A good but short description is given of the 
deposits of nitrate of soda in Chile, and also of 
the deposits of nitrate of potash in India, The 
manufacture of sulphate of ammonia is described, 
and the account brought up to date by refer¬ 
ence to some of the more recent processes. 
In view of the importance of this industry we 
should have liked to see a fuller classification of 
methods and descriptions of typical direct, semi- 
direct, and indirect processes : the average student 
of agricultural chemistry has usually no access to 
modern books in which these are described. An 
account is given of the Haber process, which will 
prove of interest now that the method is to be 
worked in this country. 

Superphosphate naturally occupies considerable 
space, and a useful table shows the composition 
of the natural phosphates used as raw material. 
Here, too (as in the case of sulphate of ammoniaj, 
one would have liked more information from the 
works : more might have been told of the different 
types of dens in use in this country and, before 
the war, in Belgium. The introduction of elec¬ 
trical power, has resulted in certain modifications 
in methods* 

In discussing compound fertilisers no reference 
is made to the 44 base”—an organic material often 
acidulated, or a seed meal—used to obtain proper 
condition. - 

From the laboratory side, however, the book is 
very good, as would have been expected from the 
author, and as it has no English competitor a 
Rood reception should he assured- It contains 
much useful information that the 4 student could 
noi rpadUy c^tain el^here. 


Lectures <m Folk-lore. 

Psychology and Folk-lore. By Dr. R. R. Maretfc 

Pp. ix + 275. (London: Methuen and Co., 

Ltd., i^ao.) Price 7s. 6 d. net. 

ONTROVERSY is commonly interesting, if 
only feu* the fact that it appeals to a map's 
pugnacious instincts; and most readers like to be 
invited to take sides. Eight of the eleven papers 
in this book were originally lectures, and in most, 
of them Dr. Marett argues vigorously against 
what he regards as a lifeless manner of attacking 
the problems of folk-lore. He states his position 
in the first paper, and stands by it staunchly all 
through the volume. To him it is perfectly clear 
that every scrap of folk material is ultimately due 
to the more or less primitive reactions of the in¬ 
dividual mind* Now qpbody can understand 
either the productions or the modes of operation 
of the human spirit, he believes, by merely look¬ 
ing at them from the outside. The prime problem 
of all folk-lore is to enter into a man’s thoughts, 
fancies, and emotions when he is confronted by 
certain definable situations. But simply to study 
objectively the changes which folk material has 
undergone in the course of its history is only to 
gather together a lot of dry bones. The psycholo¬ 
gist is needed to put flesh on them, and to breathe 
into them the breath of life. Dr. W. H. R* 
Rivers is thereupon, in the most pleasant manner 
possible, held up as an awful example of the soul¬ 
less sociologist. 

As to this some comments may be made. First, 
bones are needed to make a man, after all. 
Secondly, the distinction which Dr. Rivers has 
made, and quite consistently observed, be¬ 
tween psychology and sociology is one framed 
specifically in the interests of method and of clear 
definition. It is preposterous even to hint that 
Dr. Rivers has urged that an objective, socio¬ 
logical study can cover anything like all of the 
ground of interest of folk-lore, He has shown, 
both by his words and also by his example, that 
the studies of psychology and sociology must pro¬ 
ceed side by side. But he has all along been con¬ 
cerned to utter a much-needed protest against the 
fashion of mixing up psychological, sociological, 
biological, and ethical modes of explanation in the 
customary haphazard manner. 

It is very interesting to consider precisely what, 
in Dr. Marett’s opinion, psychology really has to 
say at present concerning the problems he dis¬ 
cusses. The main subjects of his consideration 
are: War and Savagery; Primitive Values; The 
Psychology of Culture Contact; The Transvalua¬ 
tion of Culture; Origin and Validity in Religion; 
Magic or Religion; The Primitive Medicine JMan; 



anti Progress in Prehistoric Times. Much of what 
he. has, to say has a metaphysical or an ethical 
import, and much i$ in the way of kindly comment 
upon fellow anthropologists. If, however, we 
search for the psychology, we find absolutely no 
new principle discovered, no new method of 
analysis proposed, nothing that definitely “sticks 
in the mind* 1 as marking a dear advance. We 
are told in many graceful ways that the folk-lor 1st 
is* to account for his materials “ in terms of a 
self-active, self-unfolding soul ”; we learn that 
man’s emotional nature remains relatively stable, 
though historical conditions constantly change; 
that religion is a way of life, and not a set of 
propositions offering themselves to belief ; and that 
Suggestibility is peculiarly effective in the primi¬ 
tive community. In many ways the most inter¬ 
esting paper is the brief one on “The Transvalua¬ 
tion of Culture.” Here a real attempt is made to 
analyse the forms of transference of folk materials 
which commonly occur as a result of the interplay 
of cultures. The analysis is extremely interest¬ 
ing, but not sufficiently developed, and this 
criticism applies to the whole book. 

In the final paper on “ Anthropology and Uni¬ 
versity Education ” Dr. Marett says many good 
things well. 

The book is most pleasing to read throughout, 
for it could scarcely be better written. Yet it is 
disappointing. It is too vague and too general. 
M6dern psychology can do more for folk-lore 
than Dr. Marett makes clear, and at the same 
time it has everything to gain and nothing to lose 
by* a clear recognition of the equal value and 
necessity of an objective, sociological method of 
approach. F. C. Bartlett. 

Elementary Chemistry. 

(1) Intermediate Text-book of Chemistry. By 
Alexander Smith. ' Pp. vi + 520. (London: 
G. Bell and Sons, Ltd., 1920.) Price 8 s. 6d. net. 

(2) College Text-book oj Chemistry. By 
William A. Noyes. Pp. viii + 370. (New York: 
Henry Holt and Co., 1919.) 

I P HE above titles may be misleading to 
f English readers, the ground covered by 
each book being practically of Matriculation 
standard. The authors have, however, conveyed 
in addition interesting information not usually 
found in English text-books of similar character. 
The chemistry of common life and of industry 
receives brief treatment, and these elementary 
books should prove interesting to the advanced 
English student who, in preparing for examina¬ 
tions, has attained detailed knowledge of such 
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matters as the syntheaesof alkaloids 
things he* is never likely to see, but 
in ignorance of chemical processes >in tbebody, 
the growth of plants, the manufacture of? such 
things as-gl«ie> ink, bread, candles, .and soap, and: 
most of the applications of chemistry to daily life. 

(1) The fundamentals of chemical theory receive 
careful consideration in both books; that of Prof.. 
Smith treats in detail of the, theory of electrblytio; 
dissociation and its applications. Exception might 
be taken to the treatment of Avogadro’s law andt 
its relation ft©; atomic weights. This is dealt with* 
in the same way by both authors. The molecular 
weight is defined as the weight of a gaseous subr- 
stance fUiing a volume of 22*40 litres at S.T,P. rj 
and the atomic weight of an element as the least, 
weight found in this volume of any one of, 
its gaseous, Compounds. No reason is given 
when thte definitions are stated as to why 22-49, 
litres has been chosen, and it is only in the case 
of ideal gases that the definitions are valid This 
method leads Prof, Smith to say, for instance*, 
when describing hydrogen chloride (p. 123): “The 
density of the gas (weight of 1 c.c.) is 0001628. 
Of more interest to the chemist is the weight of’ 
22,400 c.c. or 22*4 liters (the gram^molecular 
volume), namely, 36468 grams. This is the. 
molecular weight, of the substance. As we have 
seen (p< 77), it is made up of 1-008 g, of 
hydrogen combined with 35-46 g. of chlorine.” 
This statement^ if taken literally, is incorrect. If. 
it is not to be taken literally, why should three 
places of decimals be given ? 

Although Scheele was the first to discover, 
oxygen, the claims of Priestley as an independent, 
discoverer have not so far been questioned. We. 
now learn from Prof. Smith that Priestley is, 
“incorrectly credited with the, ‘discovery 1 of, tbe 
element,” and that he described,the gas as “un* 
breathable and noxious (poisonous).” In reality,, 
Priestley breathed tbe gas himself, and recomn 
mended its use in pneumonias The statement on. 
the same page that oxygen was discovered by 
Bayen in April, 1774, is another-piece of historical 
inaccuracy. The memoir of Bayen to which refer? 
cnce is doubtless made ( cf . “Opuscules/* voL u t 
1798) contains no indication that this experimenter , 
knew that the “air ” given off cm, heating mer¬ 
curic oxide differs from common ,air (ibid ', pp.252,,, 
312, and the editor’s introduction), which is/tbe 
real point at issue. Equally unfortunate is the, 
statement that the law of conservation .of energy 
is due to R. Mayer (184?), Golding (1843)*, 
and Helmholtz (1847),” without, a mention. a£. 
Joule l 

It seems a,pjty that such spelling as “ woolen/* 
“mantel,” “ladeled,” “marvelous// andsulfur*” 





shettid a>(biro»e tbe 06 a textbook to * 

English students in school*, where the rest of 
the cttmeoldm has- to be kept in mind by the 
teacher. 

(2) Prof. Noyes’s text-book is particularly in¬ 
teresting and suggestive^ and very well got up, 
with the exception of the illustrations. The treat¬ 
ment i$ in general more concise than, in the other 
volume, but loses nothing in the way of clearness 
and accuracy. It should prove a useful book to 
teachers in the higher forms of schools who wish to 
add to the interest of their lessons. The sum¬ 
maries at the ends of the chapters will be found 
useful in revision, and there are numerous sug¬ 
gestive q ueatiems and exercises. The elements of 
organic chemistry, in so far as they concern daily 
life, are treated in a most interesting manner, 
and the book should prove serviceable to students 
of domestic science. 

It may fairly be said of both hooks that they 
are of a higher order of interest and accuracy 
than is usual in English books of the same 
standard. There is* too much tendency to follow 
stereotyped lines in most cases in English books* 
which no doubt results from a desire on the part 
of the writers to conform to what they imagine 
to be useful, for examinational purposes. The 
American writers as a whole are free from; this 
infirmity. J. R. P;. 


Our Bookshelf, 

Moses: The Founder of Preventive Medicine . 

By Capt. Percival Wood, (Biblical Studies.) 

Rp..xi+ ij 6- (London: S.P.G.K,; New York : 

The Macmillan Co., 1920.) Price 4$. net. 

Capt. Fbrcival Wood is, of course, not the first 
to recognise Moses as the founder of preventive 
medicine, but he has marshalled his evidence in 
an interesting and compelling manner in the 
ligjht of modern research. Thus he ascribes the 
tmrd plague that smote the Egyptians, that of 
lice, as the indirect result of the first plague of 
fouled water-supply, remarking that it does not 
take long in a warm climate to become infested 
with lice when personal hygiene is neglected. 
The frogs,. similarly, were driven on to the land 
by the fOuhng of the water, and the myriads of 
dead frogs tended to breed the flies of the fourth 
plague. The lice and the flies and the rain, 
together with the destruction of their crops by 
locusts and hail, would likewise tend to engender 
epidemic disease among the famine-stricken 
Egyptians,, and hence the culminating plague qf 
all, that of death (the selection of the firstborn 
in the narrative is a dramatic detail added by a, 
later hand). 

The author passes in review the legislation on 
hygiene and on tim Control of hifccllbtts- diseases* 
and the regulatkms regarding dietetics. Finally, 
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the diet? of the Israelites during their wanderings* 
is considered. The nature of manna is problem* 
atical There was evidently a lack of proper food, 
and the people probably suffered from deficiency 
diseases^—dwarfs, 44 bsaken-footed;" amt “crook* 
backs 11 are mentioned, conditions that might! 
result from rickets. As a popular and accurate* 
description of an ancient system of hygiene this 
book can be cordially recommended. 

R. T. H. 

Structural and Field Geology: For Students of 
Pure and Applied Science . By Dr. James.* 
Geikie. Fourth edition, revised. Pp. xxiv + 
454.+ Ixix plates. (Edinburgh : Oliver and Boyd ; 
London: Gurney and Jackson, 1920.) Price 
34*. net. 

The demand for a fourth edition of this handsome: 
work is sufficient testimony to its educational 
value. The volume reflects the lucid teaching ofr 
its author, and the present editor* Dr. Robert 
Campbell, has found it desirable to make altera¬ 
tions only in* definitions and in descriptions- afr 
minerals and rocks, in accordance with current 
usage. Chemical formulee, which are so useful 
in suggesting alliances among rock-forming 
minerals, are still studiously avoided, except in 
the case of simple oxides. This is surely now 
unnecessary, when some knowledge of chemistry 
must be required of all students of a scientific 
subject. Though Dr. James Geikie expressly 
stated that he did not write for specialists, a very 
little more would have held the interest of the 
reader. 

The great aim of the book, however, is the 
realisation that rocks are to be studied out of 
doors, and that structural geology is based upon 
what the earth itself reveals. The selection of 
full-page photographic illustrations, from those of 
mountain-crests like Goat Pell to those of rock- 
surfaces as they actually are seen in Nature, calls 
us urgently to the field. Contrast the majestic 
gloom of the Torridonian and Cambrian masses dir 
Plate lxviii whh the sunlit and periwinkled rocks 
on the Arran shore in Plate xliii, and you perceive 
the artist in the field-surveyor. It is a compliment 
. to the publishers, as well as to the memory of the 
author, to say that this is a gift-book of a high 
attraction. G. A. J, G. 

Notes Pratiques sur VObservation Visuelle des 
EtaUes Variables . Par Maurice E, J, Gheury 
de Bray. Extrait de Ciel et Terre . (Published 
by the Author: 40 Westmount Road, Eltham, 
S.E.9.) Price 2s* 4d. post free. 

The careful and persistent observation of variable 
stars has risen from being the occasional hobby 
of a few observers to one of the most important 
branches of stellar physics, from which far-reach¬ 
ing deductions have been drawn concerning star- 
life, absolute magnitudes, and the structure of the 
universe. The number of variolates is now so 
J large that a considerable army of workers is re- 
I quired. The author's aim’ is to enlist recruits* 

1 and the field of work that he recommends h that 






of the long-period variables of large light-range, 
since visual estimates of figbt>dtfFerence are suffi¬ 
cient in these, while the Cepheids and eclipse* 
variables call for more refined methods and more 
highly trained observers. The use of charts for 
identifying the variable and comparison stars is 
explained, also the “ fraction ” and 44 step” 
methods of estimating light-intervals, the draw¬ 
ing of the light-curve, and the deduction of 
the epochs of maximum and minimum. The 
amateur who contemplates extensive work in this 
field is wisely recommended to join the variable 
star section of the British Astronomical Associa¬ 
tion ; its director makes a selection of the stars 
needing observation, and divides the work among 
its members. 

The physical explanation of variation lies out¬ 
side the scope of the little book, but something 
is said about the resemblance between light-curves 
and the curve of sun-spot activity. 

It may be noted that the author, though he 
writes in French, has been resident in England for 
many years, and is a lecturer at the Woolwich 
Polytechnic. 

Military Psychiatry in Peace and War . By Dr. 

C. Stanford Read. Pp, vii + 168. (London: 

H. K. Lewis and Co., Ltd., 1920.) Price 

10$. 6 d. net. 

This very interesting and valuable work deals 
with the mental disorders encountered in the Army 
in peace and war. The author was, until the 
time of the armistice, in charge of D block at 
Netley, a clearing hospital through which passed 
Practically all the mental cases arising in the vari¬ 
ous theatres of war. He has made every use of 
his very exceptional opportunities, not only carry¬ 
ing out careful observations and records of the 
3000 cases which passed through his hands, but 
also following up the later history of these cases 
after their transfer from Netley to other hospitals. 

Detailed descriptions of the various forms of 
mental disorder are given, together with statistical 
facts and charts illustrating their frequency and 
incidence; and the military organisation developed 
during the war to deal with the sufferers from 
mental disease is interestingly described. The 
author belongs to the school which believes that 
mental disorders are essentially biogenetic, and 
that they are the result of af failure on the part 
of the organism to adapt itself to the environ¬ 
ment in which it has to live. In this failure of 
adaptation an essential part is played by psycho¬ 
logical factors, and throughout the book emphasis 
is laid upon their importance. A preliminary 
chapter on the psychology of the soldier deals 
with the various mental forces the action and 
interaction of which may lead to the outbreak of 
disorder. 

The book is essentially a medical work, and 
can scarcely be recommended to those without 
technical knowledge of the subject, but it should 
prove of the utmost value to the psychiatrist, aftd 
constitutes a noteworthy addition to the medical 
library of, the war. 
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tyaflp Studies A field. . By: % IlmL 

Pp. ' 1 (Prfn^on t 

London; Oxford University Press, 

Price 8s, 6 d. net. 

To those surveying the boundary between Instinct 
and reason there is no more fruitful field than the 
fossorial wasps, with Which this book is chiefly 
concerned. The greater part of Mr. and Mrs. 
Rau's illuminating volume is descriptive of the 
actions of individuals; but the last chapter is an 
impartial judicial summary, from which we ex¬ 
tract the following items:—(r) There are very 
definite and ironclad instincts. (2) Despite these 
instincts, which are constant in each species, there 
is much variation in the behaviour of the indi¬ 
viduals. (3} There is a display of the expression 
of emotions. (4) There is much aptitude for learn* 
ing, display of memory, profiting by experience, 
and what seems to us rational conduct. No reader 
of these pages can deny that these conclusions are 
abundantly justified by the facts narrated. 

The most complete portion of the present work 
is the careful series of experiments on the “ hom¬ 
ing ** of the social wasp Polistes paUipes . These 
prove beyond question that “homing ” is no 
special faculty, but depends entirely upon experi¬ 
ence and associative memory of surrounding 
objects. 

A few misprints, e.g . “most ” for “moist/ 1 
p. 347, “filling” for “filling/* p. 363, and the 
omission of a whole line after 1. 8, p, 365, require 
attention if further editions of this otherwise 
admirable work are contemplated. O. H. L. 
Internal-Combustion Engines; Their Principles and 
Application to Automobile, Aircraft, and Marine 
Purposes. By Lieut.-Commr. Wallace L. Lind, 
U.S.N. Pp. v + 225. (Boston and London: Ginn 
and Co., 1920.) Price 10s. net. 

Commander Lind addresses his preface from the 
United States Naval Academy at Annapolis, and 
the book doubtless represents the instruction there 
given on the subject of the internal-combustion 
engine. For such a purpose the book is very well 
suited : the theoretical work is sufficiently elemen¬ 
tary, and the sections describing practice, although 
apparently slight, are just such as young cadets can 
grasp and appreciate, whilst realising how much 
there is behind to be worked at if they should think 
of preparing themselves for specialist courses. 
Such books are sui generis —they make little appeal 
to trained engineers and are too vague for uni¬ 
versity courses, but for their own special purposes 
they are excellent. They enable an officer to have 
enough general knowledge to give adequate direc¬ 
tions to the ratings under him. 

The sections devoted to motor fuels and 
carburettors are much fuller than the rest of 
the book, and are evidently written by one who 
has given special attention to these topics. The 
point of view is American and the illustrations 
mainly relate to trans-Atlantic models, though 
reference Is made to some of the more important 
European types—quaintly mentioned" in one place 
as those of the M belligerent nations of Europe. 1 * 




W. j. Lucas, J*p. xii+flfo+xfcv plates. 
(London i The Ray Society* 19*0.) price i$s, net. 
We heartily wefcome the appearance of this useful 
work, for there is no doubt that a complete mono* 
graph* oo any order of insects, is a great stimulus 
to its further study in the country concerned. 
Our British Orthoptera have been rather neglected 
in the past, but Mr, Lucas’s papers, which have 
regularly appeared in the entomological maga¬ 
zines, have done good service in awakening an 
interest in our native species. No one, therefore, 
is better qualified than he is to write a Ray Society 
volume on the order. The book is strong on the 
biological side, habits, times of appearance, and 
distribution being adequately treated, and many 
interesting facts are thus collected together. We 
should have liked to see a fuller account of 
the structure of .Orthoptera and some remarks 
on their internal organisation, but recognise that 
the author probably has had to limit his pages 
very considerably owing to the expense of pub¬ 
lication. The earwigs are regarded as a sub¬ 
order rather than as constituting a separate order : 
out of twelve families only one—the Ectobitdae— 
contains indigenous species. The crickets are 
represented by four species, including the remark¬ 
able and seldom observed mole cricket (Gryllo- 
talpa). Only nine species of long-horned grass¬ 
hoppers are known with certainty to be natives, 
though possibly Phaneroptera.falcata may eventu¬ 
ally prove to be indigenous. There seems to be 
but a single record of a Locustid from Scotland 
and, in fact, our scanty British fauna compares 
very unfavourably with the 160 Western European 
representatives of the Locustodea. Of the short¬ 
horned grasshoppers, Mr. Lucas recognises eleven 
species, but none are migratory locusts. The 
twenty-five plates illustrating the work are on the 
whole adequate, though we fear Nos. 7, 14, and 
19 have reproduced the objects concerned on too 
small a scale to be of very much service. These 
can scarcely fail to be a source of disappointment 
to the author, who is an expert in the art of 
delineation. A. D. I. 

Grain and Chaff from an English Manor . By 
A. H, Savory. Pp. viii + 311. (Oxford: Basil 
Blackwell, 1920.) Price 3is; net. 

The village described is Aldington, in the Vale of 
Evesham, situated at the foot of the Cotswold 
Hills, and the author sets out his recollections of 
the people and the village life as he has known 
them during his residence. It is not a survey in 
the ordinary sense; it is rather a record of the 
trivial features of everyday life during the past 
thirty years in the village, which will no doubt 
prove of interest to readers who enjoy reading 
about country matters. The details of the farming 
are not described, and although figures are some¬ 
times mentioned in connection with prices, there 
are no dates to give precision or to allow of any 
check. The book is concerned almost wholly with 
the viU&ge inhaUiants, and its interest is literary 
father than scientific. 
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Letters to the Editor, 

[TW Editor dots not hold himself responsible for 
opinions expressed by his correspondents. N Miner 
can he undertake to return, or to correspond with 
the writers of, refected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} , 

The British Association. 

We are hoping to reply in due course to the 
criticisms which have been made in the columns of 
Nature on the present position of the British Associa¬ 
tion, but in order to do so with proper effect we are 
inviting from various presidents and secretaries of 
Sections an expression of their own views of the cor¬ 
respondence. We hope that it may be possible to 
summarise these views for the benefit of your readers 
without undue pressure of space. Meanwhile, it may 
be of interest to give at full length the following 
remarks from the president of Section A. It should 
be remembered that the&e were not written for pub¬ 
lication, but, as above stated, for our consideration 
along with other similar documents, and publication 
in extenso has been permitted by Prof. Eddington only 
at our special request. H. H. Turner. 

John L. Myres. 

New College, Oxford, October 10. 

It is important not to confuse two distinct aims: 
(1) to make the proceedings less specialised, and (2) to 
make them more popular. I believe that in practice 
these two aims are often found even to be opposed. 
The committee of Section A has often arranged joint 
discussions with other Sections—a typical way of 
broadening our proceedings—but not in the least with 
the idea of attracting the public. I think the idea 
was that, by bringing together a number of experts 
with different points of view, a discussion would result 
which would advance science, but would neces¬ 
sarily be rather beyond the comprehension of most 
of us. 

(l) I am all in favour of avoiding specialisation. 
The meeting of the British Association is a unique 
occasion in the year, and is wasted if the programme 
is on the same lines as those of the specialised societies 
which meet frequently. I would, however, deprecate 
the idea that the chief means of accomplishing this 
must necessarily be by joint meetings of Sections; 
this may be encouraged in moderation, especially 
between those Sections which (some of us think) 
might well never have separated. Where, as in 
Section A, we have a wide range of subjects the 
adherents of which do not usually meet together 
during the year, there is less need to join other 
Sections, and there would often be difficulty in finding 
a large enough room. 

The drawback to a joint discussion is the multi¬ 
plicity of speakers and the absence of a unifying pur¬ 
pose; that is how those to which l have listened 
strike me. If, for example, Section A should decide 
to give some time next year to aviation problems, I 
think it would be more profitable, not to arrange a joint 
meeting with the Engineering Section, but to Invite 
an expert (an engineer, perhaps) to set the problems 
before Section A in a non-tecnnical way. No doubt 
other engineers will come to hear him and make 
remarks on his paper; but he will have had a definite 
task before him to make the problems and results 
clear to astronomers, mathematicians, geophysicists, 
etc., not to argue with other experts about stalling 
angles and other mysterious technicalities. An illus¬ 
tration of this was provided this year when Prof, 
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Bragg addressed the Geology Section on X-rays and 
crystal structure; I think this was as*usdful as a joint 
meeting with Section A would have been. 

‘(a) I very much doubt the assumption commonly 
made that the application of science to life and 
industry is what the public want to hear about. It 
may be good for them to hear about it, but we shall 
have to gild the pill with more attractive subjects, 
such as the age of the earth, the excavations at 
Cnossus, the properties of prime -numbers, or £instein. 
The public that we are trying .to reach may be in¬ 
terested in the application of -X-rays to atomic struc¬ 
ture, hut a paper on the latest X^ray apparatus in the 
hospitals would be hopelessly dull. May we not draw 
a moral from the fact that the, best ^attended Section 
at Cardiff seems to have been that which devoted its 
whole programme to pure science and scarcely touched 
on any industrial applications? To lay stress on the 
valuable material *esidis of science may be the best 
way of touching the pockets of commercial'mag nates, 
but the British Association has also the missionary 
task of encouraging interest in the methods of science 
and of spreading the true scientific spirit. 

The question remains : Can anything be done to set 
forth in a more popular way the methods of science 
in the towns we visit? I think anything that is done 
must he outside our Sectional proceedings. To popu¬ 
larise them would merely result in the majority of 
professional scientific workers staying away, leaving 
only those interested in scientific propaganda. 
Although some of our ablest men of science have the 
<gift of being .able to deliver attractive popular lectures, 
the ^majority -have no special .aptitude or inclination 
for this, and there iff ao treason whatever why they 
•should. If they have trained themselves to be 
Table to explain their work lucidly .to those who have 
been educated to understand and criticise, they have 
dose their part,.and may leave to others the work of 
‘|^c|pfiuffand a r We must avoid the painful .-spectacle of 
a hrUlmnt investigator. placed in an unfamiliar position 
before a popular audience and trying to talk down 
to /them—<a task performed much better by a roan 
with a tenth of his knowledge, but who has practised 
the art of popular lecturing. Moreover, the public 
wants his very latest conclusions, stated without the 
conditions and reservations which they do not under¬ 
stand; and when next year , he alters his opinion in 
the light of further advances, they will deride him and 
mail of science generally for advertising sensationally 
themselves and their half-baked conclusions. It is 
right that we should try to make some more direct 
return to the public in the towns the hospitality of 
which we enjoy; but the difficulties and dangers are 
so obvious that it is desirable to proceed very 
cautiously. 

References to the goad old da vs of the Association, 
when Kelvin, Maxwell, and. others would argue by 
the blackboard and the audience could watch new dis¬ 
coveries emerging, produce in my mind im effect 
Opposite to that apparently intended. It makes me 
realise how greatly the Association has ad vanned, si nee 
then, In these days, too, we have a big X, Y, Z 
whose views on any subject under ^discussion would 
have delighted the audience,. and their presence and 
happy wav of saying the right thing or putting an 
encouraging question when It was needed cannot be 
too highly valued. But more often X shook his head, 
and a whisper from the Recorder reminded me that 
X (a name scarcely known to .the majority .present) 
had made a fife-study of the particular problem, and 
it was he who enlightened us. The great democracy 
of scientific workers is a product of the newer age, 
and: nowhere does one feel that sense of equality and 
fraternity so convincingly as at the British Associa¬ 
tion, A. S. Eddington. 
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With )«efeioztee to. tfhe view* expreated % 
$pondents in .Naturb as to .the future of the British 
Association, baaed, it would AOem, in .large measure 
on the rather disappointing attendance at the recent 
meeting at Cardin, it appears 'to me there were 
reasons for this irrespective of any decadence rdf the 
Association, May not the date being so near ifhe 
height of the holiday season—vis. the ■ end of August 
rather than ithe beginning of September, ason so 
many previous occasions—be accountable for the 
absence of some members? In these times there are 
more counter-attractions than formerly for scientific 
workers and others interested in scientific or profes¬ 
sional subjects in connection with their own special 
annual gatherings. Having yielded to the claims of 
these, they cannot afford the time or expense of 
attending the British Association meeting in addi¬ 
tion. For example, a friend of mine residing in 
South Wales, whom I hoped to meet at Cardiff, 
expressed his regret at not being able to he’present, 
as he had to expend all his spare time during the 
first two weeks in Augusts at the national Eisteddfod 
of Wales at <Barry and the annual meeting of the 
Welsh Bibliographical Society also held there, and 
at the Cambrian Archaeological Association meeting 
in Gower. In some instances the increased railway 
fares (and no reduction as formerly) and hotel and 
other expenses acted as deterrents, and not any 
falling on of interest in the Association that kept 
many away. The bulk of the usual attendees at .the 
British Association belong to the class who have been 
most severely hit by the .present hard times. 

Wilson L. Fox. 

Carmino, Falmouth, October 5. 


Raaqpltuiation and Desoant. 

The passage entitled/* Recapitulation as Proof of 
Descent ” in Dr, Bather’s “Fossils and Life ” Uee 
Nature for September ip, p. 16?) calls for critical 
comment, inasmuch as it is representative of incon¬ 
sequent reasoning current in several text-boOks 
commonly in use among students. 

Tf experimental breeding justified*the inference that 
a mutant form should recapitulate the characters of 
its ancestral stock, the observed fact that develop¬ 
mental stages in the life of an organism frequently 
resemble adult forms which are antecedent to it in the 
time process would constitute a cogent consideration 
for regarding these antecedent forms as ancestral to 
such an organism. But genetic investigation does not 
at present lead to such a prediction, and 'hence It is 
perfectly evident that recapitulatory phenomena do 
not provide direct evidence for evolution. Hitherto 
experiment has not thrown any light on the genetic 
significance of ^recapitulation, except so far ; as to 
suggest that factorial elimination rather than qny 
“perennial desire of youth to Attain a semblance of 
maturity ” (whatever this may mean) is the k$y to 
“the omission df some step£ in the orderly process.* 4 

As Sedgwick many years ago emphasised, for the 
purpose of the general theory of evolution necapittila- 
tory phenomena are of interest only as extending the 
law of unity of type; white the value ofembryolqgical 
data for phylogenetic speculations resides.logical^ 1 in 
the fact that the embryologist studies fhe eittire 
sequence of structural arrangements Which charac¬ 
terise a living organism, whereas the comparative 
anatomist of addlt life pays attention* to ortfy ^one Of 
them. 

It is easy to appeeoate -that in a generation >wh«sh 
was obsessed with the “immutability of fporios ’ 1 
iwi^pitulatosy phenomena would graatly influence rite 
minds of persons otherwise stew to recdgnlse ihe 
varying degree of similarity and ditaimilaniy in ft# 
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tfdmMitatfori of genetic characters wBicfi^Kvlng forms 
exhibit; the paLsBontoioglet shows that these varying 
degrees of similarity and dissimilarity have been 
brought about by progressive differentiation in both 
time and place; but, as Dr* Bather rightly insists, 
succession (progressive differentiation) does not of 
necessity imply descent. The final step in the argu¬ 
ment for evolution (i.e. the theory that progressive 
differentiation has been effected through the agency 
of the process of reproduction) is that organisms are 
known to be derived only from pre-existing organisms, 
and that new genetic characters are from time to 
time differentiated in the actual course of normal 
generation; hence to interpret the diversity of 
genetic characters in living forms in terms of experi¬ 
ence it can only be inferred that such diversity has 
been brought about in the course of descent. 

It appears to me that the paramount necessity for 
clear statement on the logical position of the evolu¬ 
tion theory is: (i) To recognise that much of the 
reasoning employed in the past originated in the 
emotional atmosphere created by popular prejudice 
and hostility; and (2) while appreciating the fact of 
Specificity (genetic stability), to dispense entirely with 
the arbitrary notions connected with the term 
i4 species" as employed by systemntists. It is 
interesting to note in conclusion that Darwin himself 
regarded the facts of ontogeny as an extension of the 
law of unity of type rather than a contention sui 
generis in favour of the theorv of evolution. 

Lancelot T. Hooben. 

Imperial College of Science, 

South Kensington, S.W.7, October 2. 


I am much obliged to you for letting me see Mr. 
Hogben’s most interesting letter, and I thank him 
for emphasising the fact that the mutants of the 
experimental breeder do. not show such recapitulatory 
phenomena as do the mutations of the palaeontologist. 
Since this point was dealt with, however imperfectly, ** 
in the address, I surmise that Mr, Hogben has con¬ 
sidered only the extract published in Nature. His 
statement of '* the final step in the argument for evolu¬ 
tion M appears to me consequent, but 1 am not yet 
prepared to admit that my statement was incon¬ 
sequent. Neither, I fear, is absolutely conclusive. 
Consequent or inconsequent, 1 did mv best to view 
the problem without prejudice or emotion, but I 
plead guilty to some attempt at humour. 

F. A. Bather. 


A Fracture-surface in Igneous Rook. 

The accompanying photograph (Fig. t) was taken 
by me some years ago during the construction of the 
Shirawta Dam, Bombay Hydro-Electric Works, 
India. It shows a curious fracture surface due to 
a heavy gelignite detonation in finely crystalline 
“trap” rock. So far as I can remember, I had seen 
other examples of this phenomenon, but photographed 
this as it was a particularly good one, and I thought 
it Would be of special interest to “elasticians.’* 

B shows the 41 splash effect, ” having its origin at 
the bottom of the diameter vertical drill-hole A. 
C is a two-foot rule used, to fix the scale. E is the 
vertical edge of a fault (or possiblv a dyke) in the 
“trap** rock, p points to one of the faint radial 
* splash M lines that form a. sort of auroyn about the 
explosion centre A. 

It will be noticed that the ” splash ” at B looks 
like the fluting of a large fossil. The Deccan * trap,” 
however, Is art igneous* rock, and, of course, has no 
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fossils In it. Tentative explanations that may be 
advanced are (a) , that the pressure at A Was so 
enormous at the moment of detonation that an actual 
flow of the rock took place; (b) that the fluted surface 
is the result of unequal stress distribution due to t 
'‘interference” between waves -reflected from the* 
three reflecting surfaces. These surfaces ano^ 
(1) The rock surface some 10 ft. to 20 ft. above, and 
parallel to the foot-rule C. (2) The face of the fault E* 
(3) The original face of the cutting lying In a ‘plane 
parallel to the plane of the paper and, at the most* 

2 ft. in a line normal to the paper from the points* ■ 
A and B. 

The distance to the original face before the blist 
would not be more than 6 in. to 1 ft. from the top; 
of the drill-hole shown. The hole was drilled in the. 
side of the rock cutting having a “batter" of about 
one in five, at the stage when the phqtograph was 
taken. The drill-hole A would probably he about 
34 ft. deep, and the point A about} 5 ft above the 
floor of the cutting. 

It should also be mentioned that the site of this, 
explosion was the side of a rock cutting about half 
a mile long, with level bottom leading to the 
Shirawta-Walwhan tunnel. The rock cut at the 
shallow end would be about 3 ft. deep, and at the; 
tunnel end about 40 ft.; its top width was 20 ft.* 


Fio. 1.—Sp}ftRh*liVo firac<ar«-*urfkc0 due ta £eligm(e explosion in tdcfc 
A, bate of 1}* diameter drill-bole end cn*in of explosion; ft, fin ted 
4 ‘ splash effect" ; C, a-ft. rule, to fix acaTa ; D, one of a number or 
radial 44 »pla«h ’ line*. 

and its width at the bottom was, at that date, from' 
5 ft. to io ft. 

Samples of rock similar to that blown away, from 
A were weighed, and their specific gravity worked 
out at between 2720 and 27^2 (taking the weight of a 
cubic foot of water as 62-5 lb.). 

(Prof. B. Hopkinson calculated that the maximum 
pressure at the face of an explosion of 1 ox. of gun¬ 
cotton is of the order 100 tons per sq. in., and that 
this maximum is attained in 1/400,oooth of a second.) 

Since writing the above, it has been suggested that 
the phenomenon is a large example of concholdat 
fracture. In any case, I think the photograph will 
be of interest to readers of Nature. 

W. Bkvan Whitney. 

Meadow House, Lavters Way, 

Gerrards Cross, Bucks,. September 19. 

A Visual Iftuftlovi' 

The visual illusion described by Mr. Turner in 
Nature of October 7, p.- jflo, may be seen vpry well 
by looking steadfastly at a. long luggage train* as in. 
for example/ counting the' trucks at about job vardj 
distance. Immediately aftbr the train has passed, the 
embankment appears to slide : along in the opposite 
direction. , ‘ ‘ ; A. E. Boycott. ■ 

17 Loom Lane f > Radtett, October 10- 
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The Behaviour of Time Fuzes* 

By Prof. A. V. Hill, F.R.S. 


T HE time fuze is a device for exploding a shell 
at any desired interval after it is fired. 
Before the late war the time fuze was used mainly 
with shrapnel shell, to burst the shell in the air 
apd so propel the bullets down on to the objective. 
For this purpose the ordinary “powder-train” 
fuze gave—considering its simplicity—remarkably 
good and consistent results; at any rate so good 
that no serious impetus had been given to a proper 
scientific study of its properties under a variety of 
conditions. The development of anti-aircraft 
ginnery, however, in which the employment of a 
percussion fuze was useless, and in which the 
target moved so fast that no preliminary “rang¬ 
ing " on it was possible, not only required a much 
greater reliance to be placed on the accuracy of 
the time fuze, but also subjected it to much more 
severe conditions than had ever occurred before. 
The conditions referred to were those set up by 
variations of velocity, air pressure, spin, and tem¬ 
perature. Moreover, the enormous quantity of 
powder suddenly required for military use made it 
difficult for the manufacturers to produce it with 
the same quality and consistency as of old. All 
these factors led to a series of extraordinary diffi- 
culties in connection with time fuzes, such as 
irregular burning and a wholesale failure to burn 
fit fill; these difficulties were never completely 
overcome in practice, but they stimulated a much i 
fatter investigation of the factors governing them, 
and have resulted in a far greater understanding 
of the physical behaviour of fuzes. As so often 
happens in the history of knowledge, urgent 
practical need led to scientific discovery. 

The powder train fuze consists of one or more 
rings of highly compressed gunpowder forced into 
a metal groove. The ring is fired by a detonator 
at ehe moment the shell is accelerated in the 
barrti, and after a certain amount of it, adjustable 
beforehand, has been burnt it ignites a pellet 
which fires a second detonator which explodes 
the charge. The “fuze-setting," determining the 
length of powder to be burnt, and therefore the 
time of burning, is adjusted by turning the ring 
round an axis parallel to that of the shell. The 
gases produced by the combustion escape from 
fi hole in the fuze, usually at the side, tmf some¬ 
times in the nose. The position of this hole is 
of great importance, as will be shown below. 

In a fuze at rest the time of burning is propor¬ 
tional to the length of powder burnt, and it has 
long been known that the rate of burning is a 
function of the atmospheric pressure. Very exact 
relations have been established between the pres¬ 
sure and the rate of burning under a variety of 
conditions, though their explanation is by no 
means clear, and some very interesting problems 
in the physical chemistry of combustion are pro¬ 
vided by them. The gunpowder, of course, bums 
inside a closed ring, supplying its own oxygen, 
so that the effect of pressure is simply one of 
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pressure as such. In the fuze fired in a shell from 
a gun the time of burning is by no means pro¬ 
portional to the length of powder burnt; usually 
the rate of burning is greatest at first (Le. when 
the velocity of the shell is highest), decreasing 
gradually as the shell slows up until a more or 
less constant value is attained. In some fuzes, 
however, the rate of burning is least at first, 
increasing later on. Indeed, in some cases the 
same fuze may show one phenomenon when 
fired in one shell, and the opposite when fired 
in another. This complex relation between 
length of powder burnt and time of burning has 
received a complete explanation in the theory of 
the “dynamic pressure” at the escape holes. 
When a body moves rapidly through the air the 
pressure at any given point varies with the speed, 
and at any given speed varies from point to point 
of the shell. So completely does this theory ex¬ 
plain the phenomena that an observed relation 
between “ fuze-setting " and time of burning has 
been used even in the converse way to determine 
the pressure at a variety of points on the head of 
a shell moving at various speeds up to 1600 ft. 
per second. It is possible, of course, for the 
“dynamic pressure ” to be a negative one—t.e. to 
be a “suction ”—in which case, if it be sufficiently 
large, the powder may refuse to burn at all, and 
the shell will be “blind." This will be the case if 
the escape hole be too far back from the nose of 
the shell, or be under the lee of a projection on 
the fuze. It is necessary to take particular 
account of these factors in the design of the fuze 
body. 

The scientific development of the theory of fuze 
burning dates largely from a trial carried out in 
the winter of 1916-17 at Portsmouth, in which a 
large numbei of fuzes of the same type and “ lot " 
was fired to various heights up to 20.000 ft. in 
exactly similar shells, frdm five different 3-in. 
guns differing only in respect of their muzzle 
velocities. The results were very peculiar, and at 
first almost incredible; it was found that the effect 
of a given fall of atmospheric pressure in the 
upper air; whether in lengthening the time of 
burning or in producing a liability to irregularity 
and “blinds," was far greater in the case of a 
shell fired from a high-velocity gun than it was in 
the case of one fired from a low-velocity gun— 
quite independently of what its actual velocity 
might be at the moment considered. A given fuze 
in a given shell, moving at a given velocity, at a 
given reduced atmospheric pressure in the upper 
air, might be expected to burn at a definite fixed 
rate, ft did not 1. The rate of burning depended 
on the previous history of the shell—via. on the 
velocity with which it had left the muzzle of th* 
gun. What effect could this previous velocity 
have left upon it? The mystery was so com¬ 
plete that one was dearly on the eve of a 
discovery. Various theories were put forward # 
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acpmmt for if, such, {or fkai^ as that the sheU 
'‘yawad” from its path to a degreevarying from 
gun to gun, the “yaw 1 * being supposed to affect 
the pressure at the escape holes, and therewith 
the time of burning. The true explanation, how¬ 
ever, proved to be the hitherto unsuspected effect 
Of 44 spin the angular velocity of the shell 

about its axis, and this factor has since proved 
practically the most important one in the behaviour 
of a powder train fuse. The shell, in order to 
secure stability in its flight, is given a high 
angular velocity by the rifling of the gun working 
on the copper driving-band* In all the guns em¬ 
ployed (varying in velocity from 900 f.s. to 
3500 f.s.) the twist of the rifling was 1 turn in 
30 calibres—t.e. in 30 times 3 in. or 7^ ft. This 
gave angular velocities varying from 7200 to 
20,000 revolutions per minute in the five guns. 
The angular velocity of a shell falls off compara¬ 
tively slowly in flight, so that it could be regarded 
as approximately constant along the trajectory of 
each gun. The peculiar differences observed in 
the gun trials could be explained only as an effect 
of spin, and it was clearly necessary to carry out 
spinning trials on fuzes “at rest'*—t.c. without 
forward velocity—to see if the effect of spin could 
be isolated. Such trials were carried out at speeds 
up to 30,000 r.p.m., and an enormous effect of 
spin was established. It was possible to double 
the time of burning of a fuze, or even to make 
it cease burning altogether, merely by spinning it. 
The effects erf a fall of pressure also were exag¬ 
gerated by spin, as was shown in the laboratory 
at University College, by spinning a fuze under 
reduced pressure. 

The explanation of this effect of spin is ♦inter¬ 
esting. It could not be due to any 11 dynamic pres¬ 
sure* 1 effect at the escape holes, or to a centri¬ 
fugal effect on the gases in the groove; these 
were investigated and found to be far too small. 
The real explanation is the centrifugal effect on 
the slag produced by the gunpowder in its com¬ 
bustion. When the spin is high the gunpowder, 
warmed, softened, and just ignited by the com¬ 
bustion of the previous layer, is “spun'* outwards 
to the outer edge of the groove before it has had 
time properly to burn and to ignite the next layer; 
consequently, combustion is slower, and may fail 
altogether. The absence of any effect of spin in 
the case of a Special powder giving no slag, as 
well as the fact that “Mind'* fuzes are found to 
have failed first on the inside edge of the ring, 
make it clear that the centrifugal effect on the 
slag is the prime cause of the trouble. At 


30,000 r.p.m., a spin reached in fuzes fired from 
small guns, it is almost impossible to attain any 
accuracy at all. The rapid increase of fuze-trouble 
with spin is due to the fact that the centrifugal 
effect varies as the square of the spin. 

One obvious means of avoiding the excessive 
effect of spin was to reduce the rifling of the gun 
and therewith the rotation of the shell. The possi¬ 
bility of doing this is strictly limited, as wrdi tod 
low a spin the shell becomes unstable. Two 
similar guns were rifled respectively 1 turn in 
30 and 1 turn in 40 calibres, and in all respects 
the fuzes fired from the latter were found to be¬ 
have more satisfactorily, thus confirming the 
results and predictions of laboratory trials. All 
similar guns were provided thereafter with the 
smaller rifling, with good effects. 

Another factor affecting the behaviour of fuzes 
is their temperature* Tms. effect, also" previously 
unknown, is a smaller one, but by no means 
negligible. A fuze bums more quickly at a higher 
temperature, and allowance must be made for this 
in accurate firing. A curious phenomenon arises in 
connection with this. It was usual to test a fuze 
at rest as well as in the gun, and in the case of 
some lon^f-burning fuzes at rest the fuze heats 
itself by its own combustion to such an extent 
that its time of burning is seriously decreased. 
This 11 self-heating ” effect does not occur in a 
fuze fired from a gun, which is cooled by its pas¬ 
sage through the air. Consequently, for accurate 
comparison with gun trials the fuze fired at rest 
must be cooled while it bums—e.g. by subjecting 
it to a rapid spray of water. This was actually 
done in later trials, the fuze being rotated in a 
closed box at any required spin and pressure, and 
subjected the while to a rapid jet of water to 
ensure the constancy of its temperature. 

We may summarise as follows: The rate of 
burning of a fuze is a function of the total pres¬ 
sure at its escape holes, which is made up of the 
atmospheric pressure A and some function f(v/V) 
of v its velocity and V the velocity of sound. It 
is a function also of the spin S and of the tem¬ 
perature T. Expressed mathematically, the rate 
of burning is equal to F[{A + p/(y/V)}, S t T], 
where F is some complicated function of the three 
variables. It is easy to see that fuzes are likely, 
to cause trouble when subjected to conditions, as 
they were in the late war, far exceeding in severity 
any under which they had previously been used; 
and to foretell that in the next war—if there be 
one—reliance will be placed mainly on clockwork 
fuzes unaffected by these various factors. 


The Iridescent Colours of Insects* 1 


By H. Onslow. 


Ill-—- Selbctivb Metallic Reflection. 

TN the two preceding articles various insects 
*• have been described and illustrated, which 
owe their principal iridescent effects to the colours 
of w thin plates w and to the diffraction of ribbed 


NO* 


2659. 


I Cwtttattcd fro«* p. 

vpt. 106] 


structures or "gratings/* However, more than 
one physicist of repute has stated that most insect 
colours are due to selective metallic reflection. 
The arguments against this theory, as applied to 
scales, were considered in the first article; briefly, 
they are due to the (acts, that both reflected 
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and transmitted colours disappear when scales are 
Immersed in fluids of a highly refractive index, 
and that all colours vanish when scales are sub* 
jeered to pressure, as could scarcely be the case if 
the colours were due to some molecular structure, 
Such as a him of aniline dye. 

* Now in the case of scaleless beetles and in many 
other iridescent structures, including bees and 
dragon-flies with bright, metallic wings, (i) the 
Colour does not disappear on exerting pressure; (2) 
the reflected colour does not disappear on immer¬ 
sion in fluids of high refractive index, even when 
penetration is facilitated by a vacuum; and (3) 
the transmitted colour, so far as this can be seen, 
also persists. It is worth noting that the data 
which Michelson relies on to show the similarity 
,in the behaviour of polarised light, when reflected 
from iridescept insect structures and films of 
aniline dye, fit the wing-cases of beetles much 
more closely than they do the wings of butterflies 
or the feathers of birds, 

Sections r and 2 of Fig. 1 show typical irides¬ 
cent wing-cases. Section / is that of the common 
green Rose Beetle ( Cetonia aurata) and section 2 
that of a beetle with a peculiar sheen ( Anomala dus - 
sumieri ), due to the numerous dome-shaped pro¬ 
tuberances, b, seen in section. The surface of the 
chitin is protected by a thin cuticle, c, 05^ thick, 
but there appears to be no structure likely to 
produce colour. It is clear that this film cannot 
cause the colour, because the wing must have a 
protective sheath of some sort, otherwise the 
colour would disappear as soon as the surface 
came into optical contact with a refractive fluid. 
Consequently it is very important to determine 
exactly at what depth the colour-producing layer 
is situated, in order to decide whether there is 
room for an adequate structure to exist above it. 

For this purpose a wing-case was carefully 
polished under the microscope with a paste of the 
finest carborundum and cedar-wood oil. On re¬ 
moving the surface-layer, a very remarkable 
change of colour was observed to have taken 
place. Sections were cut from suitable portions 
of the polished area, the exact colour and position 
of which could be determined. A composite 
picture of three different sections is shown in j 
(Fig. 1). To the extreme right of section 0 the 
cuticle, c, is untouched, but further on it is partly 
removed, and the lowest point Seems to have been 
reached near b, in section n. Somewhere here the 
colour changes to magenta, but as soon as the 
irregular dark line dividing the cuticle from the 
lower layers is passed all colour vanishes, and the 
black chitin is exposed, as at a, in section m. 
Thus it appears that this line running underneath 
the cuticle is. the seat of the colour-producing 
layer, and its extreme depth is about 0-5/1 below 
the surface. This figure, which was obtained with 
'the microscope, was checked by an indirect method 
of measurement, and the two results were found 
to agree with sufficient accuracy; 

* There appears to be a choice between two alter¬ 
natives: (1) the colour may be due to a single 
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thin film, which must lie under a protective sheath 
of some description, or (2) it may be produced hyt 
a layer having properties similar to ah anilrae 
dye. Although it is possible to show that under; 
suitable conditions single films could, by inters 
ference, produce colours as bright as those shown 
by beetles, the second alternative appears the 
more probable. This is principally because of the 
exceedingly small distance between the surface of 
the wing-case and the lowest limit of the colour- 
producing layer. Within the space of 05/1, room 
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1, Surface layer, or “ Em*ilJKhicht r " of Cetcni* aur&t*. 
c, surface cuticle. 

Wing-case of Antmala duwtmiiri, c } cuticle; b t knobs or 
bosses. 

3, Composite section of Pluriott* rttpUndgns after polishing, 
underlying chltiu; n , magenta portion : o, unpolished portion ; ^ 

black chitin ; 6 , magenta film; c, surface cuticle. 

4 } W lug-case of Thl*sfiiHottu>r+k* balyit. c, surface cuticle. 

Hair o( Chrysochfrris i, imbricated scales. 

6 , Scutum of tick Amblyomm* htbraeum. c t surface cuticle; 
h, black hatr-hke canals filled with *ir. 

These sections were ail drawn to the scale 4=1 mm. with Zeies 
a mm. apoebromat, N.A. »'* and Comp. Oc. 

must be made both for the protective cuticle and 
for the thin film itself* This might, indeed, be 
just possible, but is unlikely, because of the 
peculiar sequence of the colours caused by jfedue* 
ing the thickness of the iridescent film in polishing. 

This appearance is difficult to describe, and 
must be seen to be appreciated fully. On polish* 
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ing tfae brilliant gold beetle Plusiotis respfamfons, 
no effect i* at first s«m t excepiperimps a slight 
dulling of the lustre. The golden surface, scarred 
and scratched by the polishing crystals, retrains 
unaltered for a period, which appears to depend 
on the thickness of the cuticle. Then, at a 
certain depth, the gold is suddenly replaced by 
a metallic magenta, and where this is seen to 
shine through a very thin film of gold, a silvery- 
blue effect is produced. On continuing to polish, 
the magenta rapidly disappears, revealing the 
black underlying chitin. These changes may be 
closely imitated by gently polishing a thin film of 
gold deposited electrolytically on copper. Similar 
effects are also seen when a copper sheet is gently 
heated in the steam-oven until films of oxide are 
formed. It is worth mentioning that Mallock has 
shown, by means of polishing experiments, that 
the coloured films of steel oxide are not due to 
interference in the manner usually supposed. 

In the case of these beetles it may be objected 
that the colour of a thin film would change if its 
thickness were reduced by polishing in the above 
way. The change of colour, however, would be 
gradual, and not abrupt as is the case. More¬ 
over, the sequence of colours would be different 
from that which actually occurs, as, for instance, 
when bluish-green and green wing-cases change 
to crimson or scarlet. 

Some Iridescent Colours which Depend on 
Moisture . 

The small beetles, forming the group known as 
Tortoise Beetles, throw considerable light on the 
question of surface colours by their behaviour in 
various fluids. Many of these beetles are golden 
when alive, or when preserved in spirit, but brown 
when dry. The colour, however, returns on 
soaking them in alcohol, but not in all other 
organic fluids. Section 4 (Fig. 1) is cut from 
a wing-case which has a thin cuticle, c, and is 
in other respects almost exactly like that of 
an ordinary scaleless beetle that retains its 
colour after drying. Moreover, the colour 
does not disappear under pressure, but here 
the resemblance ceases, for, curiously enough, 
the golden glitter remains, even after the cuticle 
has been polished away, so long as the surface 
is kept moist. In fact, almost the whole win^f- 
case may be ground away before the metallic 
lustre disappears. It is obvious, from this 
curious behaviour, that the whole thickness of the 
surface layer of chitin is concerned, when in a 
moist condition, in reflecting a lustre, somewhat 
in the same way as pebbles on a beach glitter in 
the sunshine when washed by an advancing w*ve v 
Even vertical cracks in the chitin are seen to have 
golden sides. The reason for this behaviour is 
clear. When dry, aqueous alcohol and certain 
fluids can penetrate the cuticle, hut other,organic 
fluids cannot* The colour does not return immedi¬ 
ately after immersing the beetle, but it must soak, 
because the protecting cuticle is pervious only with 
Tsome difficulty, for thp same reason, once It is 
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wet, the colour takes some time to disappear, 
because the cuticle prevents the moisture from 
evaporating, as ft must no doubt do when the 
beetle is alive, The fact that the whole thickness 
of the chitin layer reflects metallic colour suggests 
that, in scaleless beetles, colour may be due to a 
skin of chitin having the same properties as that 
of the Tortoise Beetles, but with the surface so 
polished that moisture is not necessary for the 
development of the colour. 

Some of the most interesting beetles of this 
group are those which, though colourless when 
dry, develop a brilliant iridescence on being 
moistened with a wet brush. There is a re¬ 
markable bug with these properties, named 
Pycanum rubens, which is a bright applfrgreen 
when alive or in spirit, but a dull purple-brown 
when dry. Experiments were made in various 
fluids, and it was found that in alcohol, which 
was completely dehydrated by metallic calcium, 
immersion produced no colour. But the slightest 
trace of water caused the colour to return, and 
dilute acid had the effect of making it more or less 
permanent. Pressure experiments showed that 
there was no surface colour due to a molecular 
structure, because the colour completely disap¬ 
peared, to return again as soon as the pressure 
was removed, just as the colours, of thin films 
should do. These and other observations made 
it probable that the colour arose in a thin mem¬ 
brane with, like gelatin, a specific power of absorb¬ 
ing water, but not other organic solvents. When 
dry, the membrane must be too uneven to cause 
regular reflection, but as soon as it is swollen with 
water it can give the colours of thin films. 

The third example of this type of iridescence 
was found in certain metallic ticks first described 
by Prof. Nuttall. When dry, they are a dull 
ochre, and in most anhydrous fluids a matt silver, 
like freshly cut aluminium, but in aqueous fluids 
they show bright metallic colours, both green and 
red. Reference to a section of the scutum, 6 
(Fig. 1), shows that a protective cuticle, c, covers 
a thick layer of chitin interpenetrated by innumer¬ 
able tiny air-canals, h . It is probable that, when 
dry, the white light reflected from this air renders 
all structural colours invisible; but when an 
aqueous fluid, which can penetrate the cuticle, 
fills these canals, the dark background produced 
clearly shows up the colours which may, or may 
not, be due to an absorbent membrane, as in the 
case of P. rubens. 

In the course of these investigations many other 
very interesting iridescent structures were ex* 
amined, for a description of which there is here 
no space. Many of these revealed no adequate 
colour-producing structure, and they present a 
most interesting field for further research. Among 
the most striking objects are the green metallic 
wings of certain bees and dragon-flies, such as 
some of the Carpenter bees, and Neurobasis 
ckinensis . These very brilliant and thin structures 
behaved in many* ways like the wing-cases of 
scaleless beetles. *. There are also the iridescent 
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Qt$ of many Diptera, and the amazing iridescent worm {Aphrodite aculeata), In fants not 
hairs of a mammal, the Cape Golden Mole, iridescent structures are found, with the exception 
CferyjocWom owrea, 5 (Fig. t j, showing the fine of the beautiful Pteridophyte, SefogiaeBO $YiW 0 * 

imbricated scales, L In addition there are the novii t which glistens with a very strong blue aind 

brilliant setae of the “sea-mouse," a marine purple metallic sheen. 


Obituary* 


Arthur Sidgwick as Naturausi. 

T HE admirable notice of the late Arthur 
Sidgwick in the Times of September 28 de¬ 
scribes him as “naturalist," as well as “scholar ” 
and “politician." It is a true and just descrip¬ 
tion. The love of natural history developed early, 
and was always one of the strong and essential 
elements in his intellectual life. 

Sidgwick was twenty-seven, and had been a 
master at his old school—Rugby—for three years, 
when Wallace's article “On Mimicry and other 
Protective Resemblances among Animals" ap¬ 
peared in the Westminster Review for July, 1867, 
and it had the same effect upon him as, in its later 
form, reprinted in the “Essays on Natural Selec¬ 
tion," it had on the present writer. A few 
months after reading it, Sidgwick, on November 9, 
read his paper “On Protective Resemblances 
among Insects 71 before the Rugby School Natural 
History Society (pp. 23-26 of the report for 1867), 
in which he not only gave an admirable review of 
the article, but was also able to draw on his own 
past experience as a naturalist for illustrations. 
There is one slip in his reference to Wallace’s 
account of Bates’s epoch-making paper, for he 
spoke of the Heliconidae and their Leptalis mimics 
as “white," whereas they are brightly coloured, 
while the Leptalis, abandoning an ancestral 
white, have become brightly coloured also. 

Among Sidgwick’s original observations in the 
paper, the following are quoted by Wallace in 
his revised essay (p, 45 of the 1875 edition):— 

I myself have more than once mistaken Ciltx com - 

t reasa, a little white and grey moth, for a piece of 
ird’s dung dropped upon a leaf, and vice versa the 
dung for the moth. Bryophila glandifera and perla 
are the very image of the mortar walls on which they 
rest; and only this summer, in Switzerland, I amused 
myself for some time in watching a moth, probably 
Larentia tripunctaria, fluttering about quite close to 
me, and then alighting on a wall of the stone of the 
district, which it so exactly matched as to be quite 
invisible a couple of yards off. 

Observations of this kind were far from well 
known in those days, only a few years after the 
appearance of the “Origin of Species." 

Sidgwick was a man of strong opinions; what 
he believed he believed intensely. Yet, with all 
this, he was exceptionally modest. I recall a later 
paper of his on the same subject as the earlier, 
read before the recently established Oxfordshire 
Natural History Society. In the discussion some 
criticisms were passed upon the relative value of 
the destructive agencies of which he had spoken. 
He accepted the remarks of much younger 
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members with perfect kindliness, and ended by 
saying that he hoped “to do better next time." 

These memories lead naturally to thoughts of 
his simplicity, and with it his delightful and in¬ 
fectious boyishness. One came in to ask for his 
ever-ready help in coining some scientific term, 
and found him testing his latest toy, a little type¬ 
writer, and then everything must give way to a 
race between the player and the writer—the latter 
much handicapped by the banging of the 
machine; or a simple form of billiard table had 
displaced the heaps of books, and a game must 
be played; or a chunk of marzipan emerged and 
must be shared. 

Sidgwick’s sympathy with the aims of science 
in university life was not bounded by his love of 
natural history. In the conflicts which often arose, 
and were bound to arise, between the old, which 
is really modern, and the new, which is a return 
to the ancient ways, Sidgwick always supported 
science. I never knew an exception in the years 
when we werg closely associated. 

Among* the notices and memories of Arthur 
Sidgwick I have seen, there has been no refer¬ 
ence to the two volumes of “School Homilies," 
addressed, from 1870 onwards, to the boys in 
Canon J. M. Wilson *s House at Rugby. The 
addresses deal, as Canon Wilson says in his 
introduction, “with apparently commonplace sub¬ 
jects, but they lifted every subject out of the 
commonplace." They should be read by everyone 
who wishes to know the man and all that he stood 
for. E. B. P. 

By the death of M. Louis Ducos du Hauron 
we lose one of the foremost pioneers in the photo¬ 
graphy of colour, M- du Hauron was born on 
December 8, 1837, and died on August 31 last. 
La Nature of September 25 publishes a portrait 
taken in 1877, and the British Journal of Photo¬ 
graphy, Colour Supplement, of October 1 gives 
the portrait by which he is generally known, 
taken evidently some years after the other, and 
a useful chronology of his work. It seems that 
he began the study Of luminous sensations in 1659, 
and that by 1862 he had worked out a method Of 
colour photography by means of three colour 
filters and complementary printing; but his chief 
contributions to the subject are contained in two 
small volumes, which, unfortunately, are now 
very rare—“Les Couleurs en Photographic : Solu¬ 
tion du Problime," published in 1869, and u Le# 
Couleurs en Photographic et en particular 
PHiliochromie au Charbon,” published in the fei-' 
lowing year. In these publications he enunciated 
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thfc jjHifciples fcf threcMsolottr photography, includ¬ 
ing even the present“screen-plate”processes, 
such a* the autochrome, Paget, and others. It 
was impossible then to carry out these processes 
satisfactorily, because it was not until 1873 that 
Vogel discovered the possibility of sensitising 
plates for colour, and it was still later that gela¬ 
tine plates were commercially manufactured. 
M. du Hauron was a pioneer also in motion 
photography, stereoscopic work, and other 
matters. 


Sir Thomas Browne’s “Religio Medici,” first pub* 
tished in 1892, and for a short pamphlet read in 
1914 before the Dante Society of Manchester on 
“The Scientific Knowledge of Dante," 


Many geologists in this country will regret to 
learn that their old friend, Sven Leonhard 
TORNQurST, the doyen of Swedish geologists, died 
at Lund on September 6 from haemorrhage of 
the brain. TOrnquist’s work on graptolites is 
familiar to all who deal with Lower Palaeozoic 


The death occurred on September 27 of Dr. 
D, Lloyd Roberts at the age of eighty-four 
years. Dr. Lloyd Roberts was bom in 1835 at 
Stockport, and received his medical education at 
the old Manchester Royal School of Medicine, and 
afterwards in the hospitals of London and Paris. 
In 1857 he obtained' the diplomas of M.R.C.S. 
(Eng.) and L.S.A.; two years later he received 
the degree of M.D. from the University of St. 
Andrews, and became F.R.C.P. (Lond.) in 1878. 
During this period he was appointed honorary 
physician to St. Mary's Hospital for Women and 
Children, a post which he retained until his death. 
In 1903 Dr. Lloyd Roberts was president of the 
section of obstetrics of the British Medical Asso¬ 
ciation, and he was also a member of numerous 
other medical societies. He contributed many 
papers to medical journals, and as early as 1876 
published “The Practice of Midwifery,” the fourth 
edition of which was issued in 1896. In other 
spheres he will be remembered as the editor of 


palaeontology and stratigraphy, and his writings 
on the geology of the beautiful Siljan district in 
Dalecarha ana on the relations of the Leptsena 
limestone have been a guide to many visitors for 
more than half a century. Papers were received 
from him up to the present year, for he still re¬ 
tained vigour of mind and body. 


We much regret to announce the death on 
October 1, at sixty-eight years of age, of Prof. 
Italo Giguoli, professor of agricultural chemistry 
in the Royal University of Pisa, Italy. Also of 
Prof. Yves Delage, professor of zoology at the 
Sorbonne, Paris, and member of the Academies 
of Science and Medicine, on October 8, at sixty- 
six years of age. 


The death is announced, on October 4, at sixty- 
five years of age, of Dr. Max Margules, secre¬ 
tary of the Zentralanstalt ftir Meteorologie und 
Geodynamik at Vienna. 


Notes* 


On Monday, October 11, H.R.H, the Prince of 
Wales returned from his seven months’ tour of the 
West Indies and our Colonies in the Pacific Ocean. 
When the Prince set out on March 17 it was intended 
that he should pay a visit to the Indian Empire, but 
this has been deferred until next year out of con¬ 
sideration for his health. However, during his long 
journey he has had an opportunity of seeing some of 
the diverse lands and peoples which go to make up 
the British Empire. To the credit of science, it can 
be put on record that during the whole course of the 
tour the Prince was never for a day out of touch with 
London. Telegraphy and “ wireless ” have made con¬ 
tinual communication possible. It is also noteworthy 
that* in spite of encountering bad weather, the 
Renown kept to her time-table with great accuracy; 
marine engineers ere to be congratulated on this 
remarkable achievement. The experience which the 
Prince has gained is invaluable to one who will some 
day have the task of ruling the Empire. His Majesty 
the King has voiced this sentiment in a letter which was 
addressed to the Secretary of State for the Colonies for 
transmission to the Governors-General and Governors 
of the Cokmks which have been visited. He says: 
“May such mutual intercourse create fresh ties of 
confidence and devotion between the Throne and the 
generations, present and future, of these great lands, 
and thus promote the unity, strength, and prosperity 
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of the Empire.” The experience is also of importance 
in the study of problems of the moment, of recon¬ 
struction and alt that it entails. That the Prince 
himself appreciates this is apparent from the following 
words from his reply to the address of welcome made 
by the Mayor of Portsmouth: “We are still, I fear, 
only at the beginning of the labours which are neces¬ 
sary to restore our credit and prosperity after the 
prolonged strain of the war, and I am deeply 
interested in our problems of reconstruction, which 
all parts of the nation must pull together to solve.” 

In 190X the German troops in Peking removed a 
number of old astronomical instruments from the city 
wall, and they were sent to Germany and erected at 
Potsdam. By the Treaty of Peace xt was stipulated 
that they were to be restored. Col. Yate, hon. secre¬ 
tary of the Central Asian Society, announces in the 
Times of October 8 that twenty huge cases containing 
these instruments have arrived in China. Six of the 
instruments were constructed in 1673 by Father 
Veriest, S.J., and one in 1715 by Father Kegler, S.J., 
and these are ail copies of Tycho Brahe’s instruments. 
To make room for them on top of the wall Verbiest 
removed thence two old instruments, which afterwards 
were put up in a court at the foot of the wall, where 
they stood until xpoi. These two instruments had 
been erected in 117* by the astronomer Ko-Show- 
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King from designs by tins Persian astronomer Oemei- 
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ed« 4 in, and they are o( considerable interest, being 
the earliest known equator iak. It is curious that 
Marco Polo never mentioned them, though he was at 
Peking when they were, erected; but excellent pictures 
of them are given in Yule’s “Book of Ser Marco 
Polo,” third edition, yol, i., pp. 448 sqq . 

TRe Morning Post of October 7 contains the 
interesting announcement that next Saturday, 
October 16, a memorial tablet to Descartes is to be 
unveiled at Amsterdam, The tablet has been placed 
on No. 6 Westermarkt, the house where Descartes 
resided during the summer of 1634. Prior to the 
unveiling there will be a gathering at the University, 
at Which M. Ren6 Doumie, director of the Revue des 
Deux Mondes, and Prof. Cohen, formerly of Amster¬ 
dam University, will speak. Descartes, who was 
born in 1596, came of a well-to-do family of Touraine, 
and was always in easy circumstances. Educated by 
the Jesuits, then the rising schoolmasters of Europe, 
he afterwards continued his mathematical studies with 
M«rserme and Mydorge. At the age of twenty he 
adopted the military profession, and saw active service 
with the Bavarian Army during the early part of the 
Thirty Years* War. The first ideas of his philosophy 
And of his analytical geometry are said to have come 
to hijn in three dreams on the night of November io, 
1619, when bivouacked at Neuberg, on the Danube. 
Descartes resigned his commission in the spring of 
1621, spent the next few years in study and travel, 
and in 1629 settled in Holland, where he found the 
freedom from distraction necessary to the production 
of his great works. Twenty years later he accepted 
the invitation of Queen Christina to take up his resi¬ 
dence in Sweden. The Queen wished to found an 
academy with Descartes at its head, but all her 
designs were frustrated by his death at Stockholm on 
February n f 1650. Buried first in Sweden, his 
remains were afterwards taken to Paris, where after 
several removals they now rest in the church of St. 
Germain-des-Prds, 

Representations have on several occasions been 
made to the Government of the Union of South 
Africa, in particular by the council of the Royal 
Anthropological Institute, that it was urgently neces¬ 
sary that the study of the native population should be 
officially recognised and placed upon a properly con¬ 
stituted basis. The Government has, consequently* 
been much impressed by the great and urgent need 
for the scientific investigation of the cihnology, 
history and languages, customs, and religious beliefs 
of the Bantu race, and has now agreed to render sub¬ 
stantial aid in the establishment of a school of Bantu 
life and language. Several university centres in the 
Union have from time to time asked for assistance to 
establish chairs in these subjects, but, acting on the 
-recommendation of a Departmental Committee, the 
^Government has decided that, for the present at any 
raie, it is desirable to concentrate such work. A 
school will, therefore, be established In ednneetion 
with the University of Cape Town. A representative 
Committee, which includes the Secretary for Native 
Affairs, is now sitting to discuss the general scheme. 
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It is anticipated that prOfessors *rf Baritw etbiw»lqgy 
ahd Bantu language will be-appointed as aruaeielftof ■. 
the school at an early date. 

Sir Frank W. Dyson, Astronomer Royal, has been 
elected an honorary member of the American Astro¬ 
nomical Society. Prof. Kapfeyn, of Groningen, Is the 
only other living honorary member of this society. 

Unusually warm and fine weather prevailed oyer 
England during the five days, from October 5 to 9. 
On each day the sheltered thermometer at Greenwich, 
was 70° or above, and the highest reading was 73° 
on October 5. On two of the nights the minimum 
temperature was 57 0 * and on two other nights S^°- 
The mean maximum temperature for the five days 
was 71 0 and the mean minimum 55 0 , both of which 
were io° above the normal. There have been slightly 
warmer days at Greenwich very occasionally in the 
early part of October, the highest temperatures re¬ 
corded since 1841 being 8i° on October 4, 1859* 

79° on October 4, 1886. During the last eighty years 
there have been only twenty-two Octobers with a tern* 
perature so high as 70 0 , and only two previous 
Octobers, 1859 and 1869, with five consecutive days 
of 70° or above. In recent years the warmest weather 
in October occurred in 1908, when the thermometer 
exceeded 75 0 on each of the first four days, but the 
nights were much cooler than this year. Prior to the 
present year the thermometer at Greenwich has only 
once touched 70 0 in October during the previous nine' 
years. 

On Thursday, October 7, at University College, 
London, Sir W. H. Bragg delivered a public intro¬ 
ductory lecture on the history of science. A course 
of lectures on the general history and development of 
science was first introduced into the college curriculum 
last session. The course was specially required for 
students training for the new diploma in journalism 
instituted by the University of London. It was felt, 
however, that facilities for the study of the subject 
might be welcomed by a much wider circle, con-* 
sidering the important part played by scientific ideas 
and methods in the advancement of civilisation. 
Moreover, since the subject is obviously vast, it 
was deemed desirable to provide, so far as possible, 
courses on the history of special sciences in addk 
tton to the course on the general history of science. 
Accordingly, the number of lectures and lecturers for 
the new sessioh has been increased considerably. 

A general introductory course will be given by Dr. A. 
Wolf; a course on the biological and medical sciences 
by Dr. C. Singer (first and second terms)* and by 
Prof. W. M. Bayiiss and Prof. J. P. Hill (third term); 
a course on Egyptian science by Prof. Flinders Petrie; 
a course on the history of astronomy by Prof. L. N. G. 
Filon? Mr. L. T. Wren will lecture on the history 
of mathematics (second term); and during the third 
term Sir W. H. Bragg, Prof. Garwood, Mr. Orsott 
Wood, arid'others will deal with the more Important 
developments of physical science during fhe nineteenth 
century. It is hoped that in due course thefts will fc* 
established at fhe< college a flourishing school fhthe 
history of science m which teaching and research wfR 
berth receive due' 'Attention, ' • ‘ v *: *• * v 
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Mum* >F. ^Fafiwcis, ;pr of eater iaf che mi stry in the 
University of Bristol, has been t elected a oorrespond- 
ling OTenibcr of the Belgian IReyal Academy of 
rModictaa. 

A Ramsay memorial fellowship of the value of 300I. 
a year for three years has been founded by subscrip¬ 
tions received from the Swiss Government and from 
Swiss donors through the good offices of Prof. Ph. A. 
"GUye, dl Geneva. The first fellow to be elected is 
M. Etienne Roux, of 'ViCh (Vaud), Switzerland, Who 
hAsdecided to work in the laboratories of Prof. *W* H. 
Perkin at (Oxford. 

Viscount Haldane, O.M., will give an address on 
“The .Industrial Question” to members of the 
Institute of Industrial Administration at the Central 
Hall, Westminster, on Saturday, October 93, at 
8 p.m. Sir Lynden Macasaey will take the chair. 
Invitation tickets may be obtained from the fhon. 
secretary, Mr. E. T. Elbourne, no Victoria Street, 
S.W.t. ' 


The Thomas Vicary lecture Of the Royal'College df 
Surgeons of England will be delivered on Thursday, 
November n, at 5 o’clock, by Sir D’Arcy Power, 
who will take as his subject “The Education of a 
Surgeon under Thomas Vicary. 1 " The Bradshaw 
lecture of the same institution will be delivered at 
5 o’clock on Monday, December 6, by Sir Berkeley 
Moynihan. The subject will be “The Surgery of the 
Diseases of the Spleen.” 


The annual May lecture of the Institute of Metals 
for 1921 is to be delivered on May 4 next by Prof. T. 
Turner. The annual general meeting of the institute 
is to take place on March 9 and to, 1921, at the 
Institution of Mechanical Engineers. The May lec¬ 
ture will be given in the same hall. An interesting 
programme of lectures in connection with the local 
sections of the institute at Birmingham, Glasgow, 
and Sheffield has been prepared. Among the lec¬ 
turers are Lord Weir of Eastwood, Dr. W. Rosen- 
hain, and Prof. C. H. ’Desch. 

With reference to the letter which appeared in 
Nature for August 5 last, p. 709, on the loss of 
fragrance in musk plants, it is interesting to note that 
Mrs. W. H. Cope, joint secretary of the Birming¬ 
ham Field Naturalists’ Club, has observed a similar 
absence of perfume from all the musk plants which 
she purchased in the open flower market this year. 
The observation was corroborated by other members 
of the dub, ar)d a suggestion was made that the loss 
of odour was due to the atrophy of scentTproducing 
cells consequent on a change in the type of insects by 
which fertilisation was effected. 


The Rev* S. Claude Tickhll informs us that a 


movement is being promoted at Santa Barbara, Cali¬ 
fornia, whereby all $gg-caUectors are invited to 
accumulate local eggs, with a view to world-wide 


exchange with other collectors, We agree with Mr* 
Tickell that -the movement is crude and cruel, and 
that u ia^)Uectl6p ” by drawing ehouid he ^substituted 
for “collection " and the consequent molestation 
wad binds. -For this purpose Air. Tidce&l adwmtes 
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the estaWishment of complete, ‘permanent collections 
of birds* eggs in the i museums of the larger 1 towns to 
that children might have opportunities of draotiag and 
memorising the eggs ; this might do away with -the 
thousands of incomplete and transitory collections 
which exist at the, present time. 

It is a very * Charming and modest account of 
Winchester College Museum that the Rev. 5 . A. 
McDowall contributes to the October issue of the 
Mustutns Journal. We do not gather from it how 
much use is made even of the Greek and Roman 
collections in actual school work, but that the bops 
out of school-hours are encouraged to take part in 
curatorial activities appears from the statement that 
“a collection of locdl spiders owes its existence to 
the keenness of a boy still tin the school.” By leadhsg 
boys on in-this way to take the first steps in research, 
school museums and school natural history societies 
may do mere than professed classes. Two excellent 
photographs of the interior' of the museum, by a hoy 
in the school, are reproduced as one of the plates. 
Among much false that is of interest tin the varied 
contents we note a discussion by Mr. E. E. Lotre 
of the Public Libraries Act of 1919 and its effect on 
the future policy of (municipal) museums. 

Jn the Geographical Review for April-fjune (vol. ix. t 
No. 4) .Dr. ’V. E. Shelford has a long article, well 
annotated with bibliographical references, on the 
aquatic biological resources of the United States. 
-White mi^eh attention has been given to water*«upply 
.for domestic , purposes, to waterpower, and to the 
disposal .of sewage, iDr. Shclford points out that other 
aspects of aquatic resources are more or lesa neglected. 
These include, in addition to marine fisheries, fresh¬ 
water fisheries and mussels, the provision of fish-ways 
In rivers, the breeding of edible frogs and turtles in 
swamps and lake-margins, the preservation of insect- 
destroying birds, and the cultivation of certain aquatic 
plants of economic value. Dr. Shelford further 
makes a special plea for the preservation of large 
swamp areas unless their presence can be shown to 
be actively detrimental to health. The pollution df 
rivers and coastal waters is condemned as harmful to 
natural resources. 

The Congo Expedition of the American Museum at 
Natural History is the subject of a short article, 
accompanied bv a map, in the Bulletin of the museum 
(vol, xxxix., p; xvi). The expedition, which spent 
more than she years in the Congo, returned to New 
Yotk in igrg with some 20,000 vertebrate and more 
than 100,000 invertebrate zoological specimens, 
besides large collections in anthropology and botany. 
The district explored was in the north-east of the 
Belgian Congo, from the Aruwiml River to the head¬ 
waters of the Welle River. The leader of the expedi¬ 
tion was Mr. H, Lang, who was assisted’by Mr^J.T. 
Chopin. It is proposed to publish the ‘results in r four 
series : scientific papers, which will ’be collected Into 
twelve volumes after appearance in the Buffetin'; 
special memolra; three ethnological albums; and the 
narrative of the expedition. As some acknowledg¬ 
ment of the tgeneroue co-operation of the Belgian 
Government 4 n the work df the expedition, it has 
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been decided to present a dnpi^te set of the col¬ 
lection to the Congo Museum at Tervuereri, near 
Brussels* 

T*« hall illustrating the “Age of Man M in the 
American Museum of Natural History, New York, is 
now approaching completion, and Prof* H. F. Osborn 
give? some account of it in the journal of the 
museum, Natural History (vol. xx M No. 3). Besides 
the collection of plaster casts and specimens, there 
are beautiful wall-paintings by Mr. C. R. Knight, 
representing scenes in the life of the various races of 
prehistoric man and of the large mammals by which 
they were surrounded in different parts of the world. 
There are also hypothetical bust-restoratiorls of Pithec¬ 
anthropus, Eoanthropus, Neanderthal man, and Cr6- 
Magnon man; while a completely restored figure of 
Neanderthal man is now being attempted. Critics 
may be disposed to think that existing evidence is 
too slender to justify some of the conclusions about 
mart's ancestry which the exhibition suggests, but 
there can be no doubt that so attractive a presenta¬ 
tion of the subject will stimulate wide interest in it 
In America. 

We have recently received vo!. xvii., part v., of 
the Annals of the South African Museum, containing 
two systematic papers, one on the Crustacea, the 
other on the spiders, of South Africa. The former is 
the sixth contribution by Mr. K, H. Barnard on the 
crustacean fauna of South Africa, and deals with 
further additions to the list of marind, Isopoda; 
73 species are here recorded, 45 being described as 
new. The list of South African marine Isopoda now 
includes about 170 species. 

I]N his presidential address'to the Eugenics Asso¬ 
ciation of America (Scientific Monthly, September) 
Dr. Stewart Paton pleads for a more definite and 
exact knowledge of man in order that the study of 
eugenics may be directed on sound lines, and 
especially points out the importance of the study of 
the personality—the reactions of the human machine 
as a whole to the conditions actually met with in life. 
A body of investigators specially trained in the diffi¬ 
cult art of studying the personality—which cannot 
be judged only from the point of view of the physio¬ 
logist or psychologist—is essential for future progress. 

Miss E. A. Fraser has investigated the pronephros 
and the early development of the mesonephros in 
the cat (Journal of Anatomy, vol. liv., part iv., July, 
1920), and finds that the embryonic excretory system 
of this animal is one continuous organ, the degenerate 
anterior end passing posteriorly into the fully de¬ 
veloped mesonephros. A pronephric ridge is developed 
as a thickening of the somatic wall of the inter¬ 
mediate cell-mass. During the formation of this 
ridge and immediately lateral to it a series of ccelomic 
chambers becomes cut off from the general body- 
cavity, each chamber communicating with the body- 
cavity by a narrow passage. Such chambers do not 
appear to have been observed previously in a mammal, 
and it is suggested that they represent vestigial 
pronephric chambers, each with a peritoneal funnel. 
They soon undergo a change, and from the region 
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of the eleventh somite backwards tiiey clbse dft ftroiti 
the body-cavity and fdnn an almost solid longitudinal 
cord, which later becomes divided into a series of 
vesicles, the central cavity of each "of which arises 
secondarily. Though it isdifficult to demonstrate 
that the longitudinal cord of tissue in which the 
vesicles arise is actually derived from the pronephric 
chambers, this interpretation seems to be due correct 
one. If so, then the pronephric chambers are homo¬ 
logous with the Malpighian capsules. 

During the course of recent ecological work on the 
Irish coast—near Dublin and in Galway Bay—col¬ 
lections were made of the mites (Aearina) occurring 
in the inter-tidal area, and Mr. J. N. Halbert has 
described the material in a paper published in the 
Proceedings of the Royal Irish Academy (vol. xxxv M 
B7, 1920), The species dealt with, which are such 
as can be reasonably considered as habitual denizens 
of the inter-tidal area, do not apparently exhibit any 
striking modifications to suit them for a semi-aquatic 
life, e.g. the breathing organs present no modifica¬ 
tion. The majority of the species possess, in common 
with many purely terrestrial species, a smooth, 
shining epidermis or a covering of hairs, which serves 
to protect the surface of the mite from becoming 
wetted. The usual habitat of these mites is in shel¬ 
tered places—crevices, rock-fissures, and under em¬ 
bedded stones—such as have been for long undis¬ 
turbed, and where air is imprisoned during high tides. 
Higher up on the shore, at about high-water mark, 
a few species have succeeded in establishing them¬ 
selves where they are only occasionally wetted or 
sprayed. The zonal distribution of the inter-tidal 
mites is shown in a table, from which it is seen 
that below the upper zone, named the orange lichen 
zone (from the occurrence there of Physcia, Lecanora, 
etc.), the number of species becomes suddenly much 
less. The list contains seventy-seven species, twelve 
of which are new, and a new genus,is described. 

Cloudiness in the United States is the subject of 
an article by Prof. R, De C. Ward in the Geo- 
graphical Review for April-June (vol. ix., No. 4, 
1920). The article contains a useful bibliography of 
the subject and a new map showing the mean annual 
cloudiness. The regions of maximum cloudiness 
appear to be the Great Lakes and the St. Lawrence 
valley in the east and the northern part of the Pacific 
Coast in the west. The desert regions in the south¬ 
west naturally experience least cloud. Over most of 
the country the difference between the amount of 
cloud in the cloudiest and in the least cloudy months 
is only xo-ao per cent,, but in the regions of maxi¬ 
mum cloudiness it is 30 per cent, or more, and in 
the western plateau region it is more than 40 per 
cent. \ 

The microscopic examination of the structure of 
metals and other substances by the aid of light 
reflected from a polished and etched surface has 
proved of such great value that Mr, P\ E. Wright, 
of the Geophysical Laboratory of the Carnegie Institu¬ 
tion, Washington, has gone carefully into the ques¬ 
tion as to how far it might be possible by »uch eh 
examination in polarised light to determine d** 



present; Jn the sur¬ 
face- The result of his work ii pubiishedJn No, ,7of 
the ^rbceedlnga of the American Philosophic*! Society 
for the Current year. Unfortunately, Mr. Wright finds 
that these constants cannot be satisfactorily found 
by the method, although there is no difficulty in 
ascertaining whether the substances seen are crystal¬ 
line or not by the rotation of the plane of polarisation 
of plane polarised incident light, Tests of colour, 
hardness, and behaviour under the action of solvents 
still remain the most trustworthy for the determina¬ 
tion of the substances exposed at the surface. 

Among the announcements of forthcoming books 
just issued by the Oxford University Press is one 
which should appeal especially to readers of Nature, 
viz. vol. ii. of “ Studies in the History and Method 
of Science,** edited by Dr. C. Singer. The work will 
contain the following contributions:—Greek Biology 
and its Relation to the Rise of Modern Biology, Dr. 
C. Singer; Medieval Astronomy, Dr. J. L. B. Dreyer; 
Leonardo as Anatomist, H. Hopstock; Science and 
Hypothesis, Dr. F. C. S. Schiller; The Asclepiad® 
and the Priests of Asciepius, E. T. Withington; His¬ 
tory of Anatomical Injections, F, J. Cole; The 
Scientific Works of Galileo, J. J. Fahie; Unity in 
Modern Scientific Thought, F. S. Marvin; Four 
Armenian Tracts on the Structure of the Human 
Body, F. C. Conybeare; Roger Bacon and the State 
of Science in the Thirteenth Century, R. Steele; A 
History of Palaeobotany, Dr, E. N. A. Arber; Science 
and Metaphysics, J* W. Jenkinson; and Archimedes’ 
Principle of the Balance and some Criticisms upon it, 
J. M, Child. The same publishers also promise “A 
History of Greek Mathematics/’ by Sir Thomas 
Heath, in two volumes. 

Sir Isaac Pitman and Sons, Ltd,, have in pre¬ 
paration a new series of Technical Primers, the aim 
of which is to present a sound technical survey of 
fundamental facts, principles, equipment, and prac¬ 
tice in volumes covering ultimately all phases and 
branches of technology. The earliest volumes will 
deal with Continuous-Current Armature Winding, 
Belts for Power Transmission, Municipal Engineer¬ 
ing, Water-Power Engineering, Photographic Tech¬ 
nique, Foundry work, Pattern-Making, Hydro-Electric 
Developments, The Electric Furnace, Small Single- 
Phase Transformers, Pneumatic Conveying, The Elec¬ 
trification of Railways, and The Steam Locomotive. 

Thb Cambridge Pocket Diary for the academic 
year 1920-21 has been issued by the Cambridge Uni¬ 
versity Press, price 3$. In addition to the Informa¬ 
tion usually found in diaries, a complete list of Uni¬ 
versity officials, dates of examinations and of meetings 
of officials, and local information, such as Cambridge 
telephone numbers and the train service to London 
and to Oxford, are included in this convenient little 
book. 

Thb United States Coast and Geodetic Survey has 
published a short Hat (No. 109) of its publications 
Since January *914, which is supplied frbe of charge 
t0 thoee interested. The list Includes papers !ri 
Koodesjr, magnetism, cartography, and hydrography. 


- Our Astronomical Column. 

The Italian Astronomical Society,— -This society 
is commencing the publication of the third series of 
its Memoirs, Vol. i., No, i ? has just appeared, and 
contains several papers of interest. The Rev. J. G. 
Hagen writes on the galaxy and the “Via Nubile ”— 
a name that he suggests for a stream of nebulae, both 
luminous and dark, having its maximum density in 
the well-known nebulous region round the galactic 
North Pole. G. ArmeUini contributes a paper on the 
gravitational potential of the galaxy, ana endeavours 
to explain certain small anomalies in the motion of 
the planets Saturn and Neptune by stellar perturba¬ 
tions. It is, however, fairly dear that on any reason¬ 
able assumption of the mass of the stellar system 
Its differential action within the planetary family 
must be wholly inappreciable. A. Bemporad publishes 
a series of comparisons of 32 Geminorum with the „ 
neighbouring stars f and e Geminorum, made with a * 
wedge photometer between December and March last. 
It is concluded that the magnitude of 32 Geminorum 
varies between 6*5 and 7 2 in a period of 2*43 days; 
the light-curve is not given, but it is stated to be 
41 of the usual type of short-period variables, with a 
pronounced secondary maximum.” E. Bianchi notes 
that the minor planet (44) Nysa varied in light with a 
range of half a magnitude in a period of thirty-six 
days; these observations were made in March and 
April, 1913. On the Other hand, observations in 1920 
indicate the much shorter period of 3I hours; this 
is presumably an effect of rotation, in which case the 
monthly variation previously observed needs some 
other explanation. Other papers deal with the giant 
and dwarf s$ars (G. Zappa); measures of the sun’s 
diameter, which appear to show some variation in 
the value in the course of the sun-spot cycle (A. 
Prosper!); and stellar spectra with an objective prism 
(G Abetti). 

The Colour of Nbrulous Stars. —Sir W. Herschel 
discovered 130 years ago that certain stars were sur- 
rounded by nebulous envelopes, and made the correct 
deduction that the latter were gaseous, not stellar. 
These objects play an important part in theories of 
cosmogony, and deserve careful study. The Astro- 
physical Journal for July contains a paper by F. H. 
Scares and E. P. Hubble which establishes the 
interesting fact that these stars are redder by about 
one colour-class than would be expected from their 
spectral type. This was first noted visually by Hubble 
in one or two cases; a systematic campaign was 
therefore planned with the Mount Wilson 6o-in. 
reflector, using the method of exposure ratios. About 
fifty stars were examined, being roughly half of the 
known objects of this type. Their spectra are mainly 
of type B, with a few early A’s, one Oe5, and one G5. 
Check stars were photographed at the same altitude 
to determine the plate constants. The stars mainly 
lie in two groups, and the mean excess of colour- 
class for these groups is 1-28 and o-88. In a few 
cases where the effect does not appear it is stated 
that the visual aspect suggests that the star is not 
really in the nebula, but accidentally projected upon it. 

There is a discussion of possible explanations; the 
most straightforward is that the red colour is pro¬ 
duced by molecular scattering in the nebulous 
envelope. Fluorescence in the nebula near the star’s 
surface is also suggested; alternatively, that the 
presence of the envelope may have an Influence on the 
Star’s constitution. It is noted that if the envelope 
were composed of particles above a certain size, 
general, and not differential, absorption would result,, 
so that this may explain the non-occurrence of the 
phenomenon In a few cases. 






Ou Conceptions of the Processes of Heredity;* 

By Miss E. R. Saunders, F.L.S* 


i; 

IjY the term “inheritance ” we are accustomed to 

signify that obvious fact of the resemblance dis¬ 
played by all living, organisms between offspring and. 
parents, as the direct outcome of the contributions 
received from the two sides of the pedigree at fer* 
tilisation; to indicate, in fact, owing to lack of 
knowledge of the workings of the hereditary process, 
merely tne visible consequence—the final result of a 
chain of events. Now, however* that we have made 
k beginning in our analysis of the stages which cul¬ 
minate in the appearance of any character, a certain 
becomes apparent in our ordinary use of 
" the word, “heredity,’* covering as it does the two 
concomitant essentials, genetic potentiality and 
somatic expression—a looseness which may lead 
us# iota»the.paradoxical statement that; inheritance is 
wanting in a case in which, nevertheless, the evidence 
shows that the genetic constitution of the children 
is precisely like that of the parents* When we say 
that >ar character is. inherited no ambiguity is involved, 
because the appearance of the character entails the 
inheritance of the genetic potentiality. But when a 
character is stated not to be inherited it is not thereby 
indicated whether tins result is due to environmental 
conditions* to genetic constitution, or to both causes 
combined. That we are now able in some measure 
to analyse the genetic potentialities of the individual 
is due to one of those far-reaching discoveries which 
change our whole outlook, and bring immediately in 
their train a rapidly increasing array of .new facts* 
falling at one© into line with our new conceptions) 
or by* some orderly and constant discrepancy pointing 
a fresh direction for attack. 

The earliest attempts to frame some general law 
which would co-ordinate and explain the observed 
facts of inheritance were those of Galton and Pearson. 
These schemes, however, take no account of the 
physiological nature of this as of all other processes in 
the living organism. They have, in consequence, failed 
to bring us nearer to our gpal—a fuller comprehension 
of the workings of the hereditary mechanism. Prow 
gtess in this direction has resulted from the method 
of inquiry which deals with the unit in plboe of the 
mass. The revelation came with the opening, of the 
present century, for in 1900 was announced the re¬ 
discovery of Mendel’s work, actually given to the 
world thirty-five years earlier, but at the time leaving 
no impress upon scientific thought. It chanced that 
in each pair of characters selected by Mendel for 
experiment the opposites arc related to each other in 
the following simple manner: An individual which 
had received both allelomorphs, one from either 
parent, exhibited one of the two characteristics, hence 
called the dominant, to the exclusion of the other. 
Among the offspring of 9 uch an individual both 
characteristics appeared, the dominant in some, its 
opposite, the recessive, in others, in the proportion 1 
approximately of three to one. This is the result 
which might be expected from random pairing in 
fertilisation of two opposites, where the manifesta¬ 
tion in the zygote of the one completely masks the 
presence of the other. As workers’ along, Mendelian 
lines increased and the field of iPqpirv widened, it 
soon, however, became apparent that the dominant- 
recessive relationship is not. of universal occurrence. 

It likewise hecame clear! that the simple ratios which 
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obtained in Memkl’s^x^riments are not charafiteristw 
of every case. Mendel’s own results were all, a?' it, 
happened, explicable on the supposition that . the. twa 
alternative forms of each character were, dependent on 
a single element or factor, We now know, however,, 
that many characters are not controlled by one single* 
factor, but by two or more. One of the most familiar 
instances of the two-factor character is the appear* 
ance of the colouring matter anthocyanin in the pptais 
of plants such as the stock and sweet pea. Our 
proof that two factors (at least) are here mvotepAm 
obtained when we find that two true breeding., forms? 
devoid of colour yield coloured offspring when mated, 
together.^ In this case the two complementary factors- 
are carried, one by each of the two crossed forms.. 
When both factors meet in the one individual; colour" 
is developed. We have in such cases the solution of* 
the familiar, but previously unexplained, phenomenon, 
of reversion. Confirmatory evidence, is afforded - when 
among the offspring of such cross-bred < individuals wa 
find the simple 3 to. 1 ratio of the one-factor differ¬ 
ence replaced by & ratio of 9 to 7. Similarly,, we 
deduce from a ratio of 27 to 37 that three factors are 
concerned, from a ratio of-81'to 175 four factors, and 
so on. The occurrence of these higher ratios proves^ 
that' the hereditary* process follows the same courses 
whatever the number of factors controlling the 
character in question. 

And here I may pause to dwell for a,moment upon, 
a point. of which it is well that we should remind 
ourselves from time to time, since, though tacitly 
recogrrrsed, it finds no explicit expression in our* 
ordinary representation of genetic relations. The 
method, oft factorial analysis based on the results; of 
inter-breeding enables us to ascertain the least: 
possible number of genetic factors concerned in con¬ 
trolling a particular somatic character, but what the 
total of such factors actually is we cannot tell,, sincp 
our only criterion is- the number bv which the forms 
we employ are found to differ. How many may be, 
common to these forms remains unknown. In illus¬ 
tration I may take the case of : surface character irr 
the genera Lychnis and MatthSola. In Lychnis ves- 
pertina the type form is hairy; in the variety glabra^ 
recessive to the type, hairs are entirely lacking. 
Here all glabrous individuals have so far proved to- 
be similar in constitution, and when bred with, the 
tvpe give a 3 to 1 ratio in F a (Report to the Evolu* 
tion Committee, Royal Society, i., 1902). We speak 
of hairiness in this case, therefore, ns being a one** 
factory character. In the case oilMaithioUs intana w 
glabra, of which many strains am in cultivation, U f 
*so happened that the commercial material originally 
employed in these investigations contained ail except 
one of thte factors since identified as present: Itr the* 
tvpe and essential to the manifestation of hahfncsa. 
Hence it appeared at first that here also hairiness 
must be controlled, as in Lychnis, by a single 
factor. But further experiment revealed the feet 
that though the total number of factors contained iff 
these glabrous forms was the same, the respeetfw 
factorial combinations were not identical. Bv inter¬ 
breeding these and other strains obtained later, hairv* 
F, cross-breds were produced giving ratios In F, 
which proved that at least four distinct factors* are 
concerned (Proc. Roy, Soc., B, vot lixw.v wi 
Whereas then; the glabrous* appearance tn Lyotmte 
always indicates th* loss flf for convenlenoe we war 
so represent, the nature of the recessive condltionivof 



om: amd the same. facto** analysis in the stock shows 
that,the’, gfebrou* condition .result aif amp factor out 
of t a group of four is represented by its recessive 
allelomorph. Hence we describe heir mess in the 
latter case as a foutvfactar character. 

ItWill be apparent from the case# cited that we 
canftof infer front the genetic analysis of one type 
that the factorial relations involved are the same for 
the corresponding character in another. That this 
should be so in wholly unrelated plants is not, 
perhaps, surprising, but we find it to, be true also 
where the nature of the characteristic and the rela¬ 
tionship of the types- might have led us to expect 
uniformity. This is. well seen in the case of a 
morphological feature distinctive of the N.G. 
Gratntneas. The leaf is normally Itgulate, but indi¬ 
viduals are occasionally met with in which the ligule 
is wanting. In these plants, as a consequence, the 
leaf-blade stands nearly erect instead of spreading 
out horizontally, NiUson-Ehle ( “ Kreuzungsunter- 
suchungen an Hafer und Wetzen, M Lund, 1909) dis¬ 
covered that in oats there are at least four, and 
possibly five, distinct factors determining ligule forma¬ 
tion, all with equal potentialities in this direction. 
Hence, only when the complete series is lacking is 
the ligule wanting, In mixed families tb© proportion 
of Hgulate to non-lignlate individuals depends upon 
the number of these ligule-produdng factors con* 
tained in the dominant parent. Emerson (Annual 
Report of the Agricultural Experiment Station of the 
University of Nebraska, J912) found, on the other 
hand, that in make mixed families showed constantly 
a 3 to 1 ratio, indicating the existence of only one- 
controlling factor. 

From time to time the objection has been * raised 
that the Mendelian type of inheritance is not ex¬ 
hibited in the case of specific characters* That no 
such sharp line of distinction can be drawn between 
the behaviour of varietal and specific features has 
been repeatedly demonstrated. As a case in point, 
and one of the earliest in which dear proof of Men- 
delian segregation was obtained, we may instance 
Datura. The two forms, D. stramonium and D. 
tatula, are ranked by all svstematists as distinct 
specks. Among other specific differences is the 
flower colour. The one form has purple flowers, the 
other pure white. In the case of both species a 
variety wermis is known in which the prickles charac¬ 
teristic of the fruit in the type are wanting. It has 
been found that in whatever wav the two pairs of 
opposite characters aae combined in a cross between 
the species, the F a generation is mixed, comprising 
the four possible combinations in the proportions 
which we should expect in the case of two inde¬ 
pendently inherited pair® of characters, when each 
pair of opposites shows the domkiant-recessive rela* 
tion; Segregation is as sharp and clean in the 

specific character flower colour as In the varietal 
character of the fruit. 

Among the. latest additions to the list of 

specific hybrids showing Mendeftan inheritance, 

those occurring in the genus Satix are of 

special interest, since heretofore the data available 
had-been interpreted as conflicting with the Men- 
tlcUfca conception, The recent observation® of Heri- 
*>erb*hHJsaott: (** Experimentelk Studfen fiber V arte¬ 
ls ilitilt^ Spa hung, Artbildung und Evolution in der 
Gafctung Safix,” show that those characters 

which; are regwddd- by systematise as constituting 
tho’nwst distinctive marks of the species are refer* 
able- to an extremely simple factorial 1 system, and 
that the: factors mendtiise* in tfcfe ordmary way* 

I twthermom these spedftc-dvaracter factors control 
^ features, but | 
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also fundamental reactions such as those determining 
the, condition, of .physiological eqmUbriuin and vitality^ 
in geaeraL In so far as any distinction can be 
drawn * between. the behaviour of factors determining 
the varietal as opposed to the specific characters of 
the systematist, Heribert^Nilsson concludes that the: 
former are more localised. in their action* white the; 
latter produce more diffuse results, which may affect! 
almost all the organs and functions of the individual, 
and thus bring about striking alterations in* the. * 
general appearance. 5 . caprea for examine, i*> 
regarded as the reaction product, of two distinct: 
factors which together control the leaf-breadth, 
character, and. also affect; each separately and 
in a different way, leaf form, leal colour, height, and 
the periodicity of certain phases, We cannot, how* 
ever, draw a hard-and-fast line between the two. 
categories. The factor controlling a varietal charac¬ 
teristic often produces effects in different parts of the* 
plant. For example, the factors which.lead to the. 
production of a. coloured flower no doubt also in 
certain cases cause the tinging seen in the vegetative 
organs, and affect the colour of the seed. Heribert- 
Nilsson suggests that fertility between species is a 
matter of close similarity in genotypic (factorial) con* 
stittttlon rather than erf outward morphological 
resemblance. Forms sundered by the systematist on, 
the ground of gross differences in certain anatomical 
features may prove to be more akin,..more compatible 
in, constitution, than others: held to be more nearly 
related because the differentiating factors happen to 
control less conspicuous features. 

Turning to the consideration of the more complex 
types of inheritance already referred to, we find 
numerous instances where a somatic character shows 
a certain degree of coupling or linkage with another 
perhaps wholly unrelated character. This pheno^ 
menotr becomes still further complicated when, as it 
now known to occur fairly frequently, somatic 
characters are linked also with the sex character; 
The results of such linkages appear in the altered 
proportions in which the various combinations of the; 
several characters appear on cross-breeding. Linkage 
of somatic characters can be readily demonstrated in 
the garden stock. Some strains have flowers with 
deeply coloured sap, e,g. full red or purple; others 
are of a pale shade, such as a light purple or flesh 
colour. In most, commercial strains the “eye” of 
the flower is white owing to absence of colour in the 
plastids, but in some the pi as t ids are* cream-coloured, 
causing the sap colour to appear of a much richer 
hue and giving a cream “eye.” Cream plastid: 
colour Is recessive to white, and the deep sap colours 
are recessive to the pale. When a cream-eyed strain, 
lacking the pale factor, is bred with a white-eyed 
plant of some pale shade, the four possible combina¬ 
tions appear in F„ but not, as we should expect in 
the case of two independently inherited one-factor 
characters, in the proportions-q : 3 : 3 : 1, with tb© 
double recessive as the least' abundant of the four 
forms. We find instead that the double dominant and 
the double recessive are both in excess of expectation, 
the latter being more abundant than either of thft 
combinations of one dominant character with one 
recessive. The. two forms which preponderate are 
those which exhibit the combinations seen in the 
parents, the, two smaller categories- are those repre¬ 
senting the* new combinations of; o«c paternal with 
one maternal characteristic. In the sweet pea several 1 
characters are linked in this manner, viz, flower’ 
colour with pollen shape, fldwer colour with form of 
standard, patten shape with form of standard, colour 
of leaf axil witit functioning capacity of the anthers. 
If te these* casec^ the* cross happlerts to be ma<fe in 
such a way that the two dominant characters are 








brought in one, from each skfe of the pedigree instead 
of both being contributed by one get awn: 

a result in which the two parental combinations 
oCcur more frequently, the two recombinations or 
“cross-overs ” leas often than we should expect. In 
the first case the two characters appear to hang 
together in descent to a certain extent, but not com¬ 
pletely; in the latter, similarly to repel each other. 

This type of relationship has been found to be of 
Very general occurrence. The linked characters do 
not otherwise appear to be connected in any way 
that we can trace, and we therefore conclude that 
the explanation must be sought in the mechanism of 
distribution. Two main theories having this funda¬ 
mental principle as their basis, but otherwise distinct, 
have been put forward, and are usually referred to as 
the reduplication and the chromosome view respec¬ 
tively. The reduplication view, proposed by Bateson 
and Punnett (Proc. Roy. Soc., 1911), rests on the 
idea that segregation of factors need not necessarily 
occur simultaneously at a particular cell-division. 
The number of divisions following the segregation 
of some factors being assumed to be greater than 
those occurring in the case of others, there would 
naturally result a larger number of gametes carrying 
some factorial combinations and fewer carrying 
others. If this differential process is conceived as 
occurring in an orderly manner it would enable us 
to account for the facts observed. It has, however, 


to be said that we cannot say why segregation should 
be successive, nor at What moments, on this view, 
it must be presumed to occur. On the other hand, 
the conceptions embodied in the chromosome hypo¬ 
thesis as formulated by Morgan and his fellow- 
workers (“The Mechanism of Mendelian Heredity’* 
(Morgan, Sturtevant, Muller, and Bridges), 1915) are, 
in these respects, quite precise. They are built 
around one cardinal event in the life-cycle of animals 
and plants (some of the lowest forms excepted), viz. 
the peculiar type of cell-division at which the number 
of cnromosomes is reduced to, half that to be found 
during the period of the life-cycle extending back¬ 
wards from this moment to the previous act of 
fertilisation. In the large number of cases already 
investigated the chromosome number has been found, 
as a rule, to be the same at each division of the 
somatic h cells. We can, in fact,, take it as estab¬ 
lished that it is ordinarily constant for the species. 

These observations lend strong support to the view 
that the chromosomes are persistent structures—that 
is to say, that the chromatin tangle of the resting 
nucleus, whether actually composed of one continuous 
thread or not, becomes resolved into separate chromo¬ 
somes at corresponding loci at each successive 
mitosis. The reduction from the diploid to the 
haploid number, according to the more generally 
accepted interpretation of the appearances during the 
mciotic phase, is due to the adhering together in 
pairs of homologous chromosomes, each member of 
the set originally received from one parent lying 
alongside and in close contact with its mate received 
from the other. Later, these bivalent chromosomes 
are resolved into their components so that the two 
groups destined one for either pole consist of whole 
dissimilar chromosomes, which then proceed to divide 
again longitudinally to furnish equivalent half 
chromosomes to each of the daughter nuclei. 

The obvious dose parallel between the behaviour of 
the chromosomes—their pairing and separation—and 
that of Mendelian allelomorphs which similarly show 
pairing and segregation, first led to the Suggestion 
that the factors controlling somatic characters are 
located in these structures. The ingenious extension 
of this view which has been elaborated by Morgan 
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and his co-workers presumes ifee iwiuifieQttftt 
factor* in linear aeries after the rftamterofthe 
chromomeres—the beadlike elements which can; fee 
seen in mariy organisms to compose the chromatin 
structure—each factor and its opposite occupying^cor- 
responding loci in homologous cnromosomes. rrom 
this conception follows the important corollary of the 
segregation of the factors during, the process of 
formation and subsequent resolution of the bivalent 
chromosomes formed at the reduction division. We 
should suppose, according to Morgan, in the case of 
characters showing independent inheritance and giving 
identical Mendelian ratios whichever way the mating 
is made and however the factorial combination is 
brought about, that the factors controlling the several 
characters are located in different chromosomes. 
Thus in the case of Datura already mentioned the 
two factors affecting sap-colour and prickliness respec¬ 
tively would be presumed to be located 60 far apart 
in the resting chromatin thread that when separation 
into chromosomes takes place they become distributed 
to different members. Where unrelated characters 
show a linked inheritance the factors concerned are 
held, on the other hand, to lie so near together that 
they are always located in one and the same chromo¬ 
some. Furthermore—and here we come to the most 
debatable of the assumptions in Morgan’s theory—when 
the bivalent chromosome composed of a maternal and 
a paternal component gives rise at the reduction divi¬ 
sion to two single dissimilar chromosomes, these new 
chromosomes do not always represent the original in¬ 
tact maternal and paternal components. It has been 
observed in many forms that the bivalent structure 
has the appearance of a twisted double thread. 

Already in 1909 cytological study of the salamander 
had led Janssen (La Cellule, xxv.) to conclude 
that fusion might take place at the crossing points, 
so that when the twin members ultimately draw 
apart each is composed of alternate portions* of the 
original pair. Morgan explains the breeding results 
obtained with Drosophila by a somewhat similar hypo¬ 
thesis. He also conceives that in the process of 
separation of the twin lengths of chromatin cleavage 
between the twp is not always clean, portions of the 
one becoming interchanged with corresponding seg¬ 
ments of the other, so that both daughter chromo¬ 
somes are made up of complementary sections of the 
maternal and paternal members of the duplex 
chromosome. On the main issue, however, both 
schemes are in accord. A physical basis for the 
phenomenon of linkage is found in the presumed 
nature and behaviour of the chromosomes, viz. their 
colloidal consistency, their adhesion after pairing at 
the points of contact when in the twisted condition, 
and their consequent failure to separate cleanly before 
undergoing the succeeding division. 

According to Morgan, the frequency of separation 
of linked characters is a measure of the distance apart 
in the chromosome of the loci for the factors con¬ 
cerned, and it become* possible to map their position 
in the chromosome relatively to one another. In this 
attempt to find in cytological happenings a basis for 
the observed facts of inheritance, our conception of 
the material unit in the sorting-out process has beefrt: 
pushed beyond the germ-cell, and even the entire 
chromosome, to the component sections and particle* 
of the latter structure. 

To substantiate the “ chromosome ’* view the 
primary requisite was to obtain proof that a particular : 
character is associated with a particular chromosome* 
With this object in view it was sought to discover a, 
type in which individual chromosomes could boJ ■ 
identified. Several observers working oh different 
animals found that a particular chromos<^p 4 


in form fcom the rest could he traced at the matura-■ 
don division, end that this chromosome wes always 
associated with the sex-character In the following 
manner. The female possessed an even number of 
chromosomes so that each egg received an identical 
number, including this particular sex-chromosome. 
The male contained an uneven number, having one 
fewer than the female, with the result that half the 
sperms received the same number as the egg including 
the sex-chromosome, and half were deficient in this 
particular chromosome. Eggs fertilised with sperms 
containing the full number of chromosomes developed 
into females, while those fertilised with sperms lack¬ 
ing this distinctive chromosome produced males. 
Morgan made the further discovety in the fruit-fly, 
Drosophila ampelophtla, that certain factors control¬ 
ling various somatic characters were located in the 
sex-chromosome. The inheritance of these characters 


and of sex evidently went together. The sperms of 
Drosophila are therefore conceived as of two kinds, 
one containing the same sex-chromosome as the eggs, 
the so-called X chromosome, and the other a mate of 
a different nature, the Y chromosome, which appears 
to be inert and unable to carry the dominant allelo¬ 
morphs. 

Instances of sex-linked inheritance, are now known 
in many animals, some of which are strictly compar¬ 
able with Drosophila; others follow the same general 
principle, but have the relations of the sexes reversed, 
as exemplified by the moth Abraxas, which has been 
worked out by Doncaster (Rep. Evolution Committee, 
iv., 190S), whose sudden death we have had so recently 
to deplore. Here the female Is the heterozygous sex, 
and contains the dummy mate of the sex-chromosome. 

(To be continued ,) 


The Department of Scientific and Industrial Research. 

By J. W. Williamson. 


T HE Report of the Committee of the Privv Council 
for Scientific and Industrial Research for the 
year 1919-20 * is of great interest to all those who are 
watching with sympathetic anxiety the attempt, em¬ 
bodied In the Department of Scientific and Industrial 
Research, to secure greater and better organised State 
aid for scientific research without subjecting the 
research worker to such Governmental control as 
would stifle his spirit and energies. The present 
report is the Committee’s fifth annual report, and the 
Report of the Advisory Council which is subjoined, 
before proceeding to record the past year’s work, 
takes the occasion to give a brief survey of its 
labours during the past five years. 

The Government has entrusted to the Department 
during the past year new responsibilities. The Geo¬ 
logical Survey and Museum of Practical Geology were 
transferred to the Department on November 1 last, 
and a Geological Survey Board has been appointed 
under the chairmanship of Sir Francis Ogilvie. At 
the beginning of this year the Cabinet decided that 
means should be adopted so to organise the scientific 
work that was needed for the fighting Services as to 
avoid unnecessary overlapping, to secure the utmost 
economy of personnel ana equipment, to facilitate the 
interchange of scientific knowledge and experience 
between all the Departments concerned, and to provide 
a single direction and financial control for all work 
of a fundamental nature of civilian as well as military 
interest. It directed that the Department should 
establish a series of co-ordinating Boards, and that 
these Boards should include technical representatives 
of each of the fighting Services and of such civilian 
Departments as might be materially interested in 
their work, as well as independent men of science. 
Tlyee Boards, One for chemistry, one for physics, and 
one for engineering, have been established, and 
these, with the existing Radio Research Board, form 
the nucleus of the scheme. These new arrangements 
are, obviously, an attempt to apply the principles of 
the co-operative conduct of research to Government 
Departments, and as the Advisory Council points out: 
“ If firms competing with each other for existence 
combine, as they have done, for their common 
benefit, It ought not to be more difficult for the 
members of a national service to do so merely because 
they ire attached to different Departments of the 
Government M 

1 the Committee of the Privy Council for Scientific 

Meoccli for the Y«wr 1919-00. (Cmd. 905.) Pp. sea. (Loftdoh! 
StetteoeryOftoo.) Priee ».t>e 
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The review of the past five years’ work of the 
Department is a satisfying and promising record. 
The programme, it is explained, falls under four 
main heads : (1) The encouragement of the individual 
research worker, particularly In pure science; (2) the 
organisation of national industries into co-operative 
research associations; {3) the direction and co¬ 

ordination of research tor national purposes; and 
(4) the aiding of suitable researches undertaken by 
scientific and professional societies and organisations. 

Since the establishment of the Department, 136 
maintenance grants have been made to students and 
89 to independent workers, while 48 grants have been 
made to provide professors with research assistants 
of scientific standing. During the four academic 
years in which grants could be made, approximately 
50,0002. was distributed in grants of the various kinds 
referred to, and it is anticipated that during the 
next academic year the distribution will amount to 
about 45,oooZ. The great majority of the grants 
have been made for work in the fundamental sciences'. 
The Advisory Council goes on to say: “And here a 
word of explanation is needed in view of ill-informed 
criticism of our policy. No conditions are attached to 
the grants made to workers whose sole aim is the 
extension of knowledge, either as to the line of their 
work or as to the use to be made of the results. If 
they propose to make commercial use of their dis¬ 
coveries we require them to consult us, because at 
this point they are leaving the field of pure investiga- 
tion. But, subject to this single condition, their 
tenure is as free as, and in some respects more free 
than, that of a scholarship, fellowship, or professor¬ 
ship. ” 

With respect to the organisation of industries into 
research associations, the present position is that 
eighteen research associations have been established, 
and that five others have been approved by the 
Department and will shortly receive their licences 
from the Board of Trade. Of the i,ooo»oooZ< fund it 
is estimated that the Department is committed at the 
present time to a total expenditure of nearly 450,000!. 
on account of the established research associations, 
and to a further expenditure of at least 120,000!. on 
account of those approved but not yet Hoensed. The 
total commitments Out of the 1,000,000!. fund are 
expected shortly to reach 800,000!., and the report 
observes: 44 It Is clear that the sum placed at our 
disposal is not likely to be more than sufficient to 
aid the associations either formed or likely to be 



; formed/ There is much sanity' in the reply of the 
AdvtsoryCuuneil to the criticism r actuator hypothede^f 
that much greater scientific results of value to industry 
would have been produced if the i,ooo,oool. had been 
spent directly upon research done at the National 
Physical Laboratory and other research laboratories 
up and down thp country. “Had the million been 
Spent on research directed by the Government itself, ! 
.itsteffect upon manufacturers would at the best have 
’been destructive of their self-reliance, and at the worst 
a free gift to their competitors in other lands.” We 
agree. Critics of this side of the Department’s activi¬ 
ties do not seem to recognise that to throw responsi¬ 
bility for research on the industries themselves is the 
surest way to educate the industries to appreciate the 
difficulty and the value of research. 

A word may well be said here as to the statement 
in the report that at the end of the five years’ period 
the research associations “ must be prepared to con¬ 
tinue without subvention from the State.” The 
general principle is undoubtedly sound, and in the 
case of industries with large aggregations of capital 
there need be little fear that, having set their hands 
to the plough, they will turn back when the support 
of^ the State fails. For them the five years is probably 
a sufficient period. Hut there are industries, relatively 
small when measured either by the capital available j 
or even by their production, which are, nevertheless, s 
Of vital importance to the State—“key” industries j 
fnom their character rather than from their size. ; 
Bor these it may be necessary that State aid should j 
rbe prolonged for more than the five years’:period if, 
for (them, the benefits of this research movement are 
to foe consolidated and extended. 

On the question of the conduct and co-ordination 
of national research the report truly observes that if i 
the scheme for co-operative research in the several 
industries is to ,be a permanent success, provision 
must also be made for dealing with certain funda¬ 


mental problems which are arideapplteatioil 

that no single industry, howaw untelligSgt orrh^gfojy 
organised, couldi hope to^grqppte with them eflecth&eiy. 
The first of . these basic problems kr. fuel. The JBM 
Research Board was appointed in 1917 undertime 
directorship of Sir George BeHby. A brief account of 
the activities of this Board is given. It includes such 
questions as “Gas Standards and the Development of 
the Gas. Industry,” *^Peat as a .Source of .Fuel/’ 
“Pulverised Fuel,” and problems .of the production 
and utilisation of alcohol for power and traction pur¬ 
poses. Other instances of these “ national researches ” 
briefly reviewed in the report are the conservation of 
coal and mineral resources, the preservation of food, 
and the research into building materials, and con¬ 
struction, 

In the section dealing with the aiding of suitable 
researches undertaken by scientific and professional 
societies and organisations it is stated that grants 
have been made for the work on hard porcelain at 
the Stoke-on-Trent Central School of Science and 
Technology, that on glass technology at Sheffield 
University, and that on technical optics at the Imperial 
College of Science and Technology. 

In con chiding its short summary of the first five 
years’ work the Advisory .Council well i®ays.: “ A longer 
period for. review is specially necessary in our caae, 
for research cannot be expected to produce results at 
short and regular intervals. Indeed, the expectation 
that it will.is a misconception which has stood largely 
in the way of its consistent uee by (manufacturers, 
and has otriined the patience of a public, apt to think 
that the placing of an Act upon the Statute Book and 
the creation of a new organisation are all that is 
necessary to reach a desired end. If art is long in 
comparison with life, science, in spite of all its bril¬ 
liant achievements, is longer still.” That truth needs 
to be ever in the minds of those who deal with 
research. 


The University 

O N Friday last, October 8, a number of influential 
representatives of Birmingham and the Midlands 
.were the guests of the University of Birmingham at 
a luncheon in the Great Hall of the University at 
Edgbaston. The Chancellor (Lord Robert Cecil) 
.presided, and the object of the gathering was to make 
known the need for increased financial assistance for 
the University. 

Funds are urgently needed “to extinguish the debt 
of the University (130,000!.); to pay the staff of the 
University a living tvagq; to provide the necessary 
new accommodation and staff for the existing depart¬ 
ments of science, arts, medicine, commerce, and 
education; to provide ift dll faculties facilities for 
research urgently needed in the public interest; to 
meet the greatly increased cost of Administration and 
upkeep; and to enable the University to maintain its 
position among modem universities/’ 

The Chancellor in calling upon Mr. Austen Cham¬ 
berlain to speak welcomed him as One of the Members 
of parliament for Birmingham, as Chancellor of the 
Exchequer, and more than ail as the son of his 
father. Mr. Chamberlain, speaking first as a citizen 
of Birmingham, outlined the history of the civic 
expansion of the city in the days of his father, when 
the strenuous efforts of the leading men succeeded in 
making Birmingham a worthy metropolis of the Mid. 
lands, their work culminating in the foundation Of the 
University. Speaking for the Government, he gave ex¬ 
pression to ihe surprise with v^hich theyhdd learned the 
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of Birmingham. 

extent to which the country had been dependent upon 
university learning for success in the Great .War. Now 
he “ would say to an audience drawn from a great 
business community centring in Birmingham that if 
such services can be rendered by university learning 
in war-time, is it not certain that those services are 
equally necessary to pur prosperity as a nation, and 
the prosperity of this city and district, amidst the 
difficulties and developments which have followed on 
the restoration of peace? Upon the recognition s 
a great community of the.national and civic {import¬ 
ance of such an institution as the University depends 
the ability to hold our place among the cities fit the 
kingdom and the,Empire,” 

The Government was fully aware of the imihente 
importance of universities, and ready to back 
opinion of that importance. It had spent for tnafiy 
years immense sums on elementary education ; it hW 
spent considerable sums on secondary education; feut 
all too little on university education. Mr. Chamber- 
lain had undertaken, unless he . was prevented 'by Over¬ 
whelming, financial reasons, to submit to Partlftnwpt 
for next year arrant of 1,500,000!., arnihe had urifer- 
taken to consider—and though he. could not,nrotmaa f 
h« hoped he might be able to do something' hr,that 
direction—a further special iKm^recurreat 
order to adapt the federated universities’ sfc&eififoijg' 
pensions to the case of the older men who had joto^ 
and,served ±he universities.lopg befote tiwt 
was;in existence, and,therefore -oh ; r^rem^i . 







wiNMt' extraneous did) recriw ortfy >• IsWe,'- smallest 
pittance from it. H© hoped the grant wouM be on 
that basis fOra 'term of year*. what the University 
of Birmingham would get out of this depended on 
Sir WHWatn M'Cormlck^ Committee, which would 
advise the Government He attached great import* 
ance to the advice of that Committee on the adminis¬ 
tration of the grant: 4 ‘The hear Government Inter- 
ference the better. Whatever you do, don’t sacrifice 
your Independence; don't come to that condition, 
one of those which brought Germany to her ruin." 
Professors of universities must be independent men, 
free to express their individual thoughts, subject to 
such Control as the Chancellor or the authorities of 
the University might think right to impose on them. 
He did not want direct Government control or inter¬ 
ference ; he did not want party 44 pull ”; he did not 
want anything to govern the grant except the relative 
merits of the recipients. Therefore he attached great 
importance to the independent Committee of Sir 
William M f Cormick, which had secured the con- 
fldence of every University which it was called upon 
to examine, and had been a real friend and of real 
assistance to those universities. 

The Government had laid down general lines for 
the guidance of that Committee. In the first place, 
it could not encourage any university to undertake 
new developments before it had made adequate pro¬ 
vision'for that which already existed. If any grants 
are expected in respect of new developments, it must 
approve these new developments as being suitable to 
the general scope of 4 the university in which they are 
proposed. Moreover, the, work done must be of uni¬ 
versity standard. Finally, the grant would depend on 
the amount of local support given by the city and 
the Midlands. 44 If the citizens of Birmingham, if the 
towns and counties round, do not care enough for 
their University, and all that it means to them, to 
give it adequate local support, then whatever the 
Member for West Birmingham might be allowed. to 
say, the Chancellor of the Exchequer will tell vou 
flatly that if'you do not value your Midland University 
you cannot expect the taxpayer at large to pay for 
conveniences for you to which you yourseives will not 
contributed He most earnestly hoped that the citizens 
of Birmingham, and the counties and boroughs which 
surrounded them, would co-operate to make the Uni¬ 
versity a common source of learning and of wealth 
for them aft. 

The Principal (Mi*. C. Grant Robertson) read a 
letter from thte President of the Board of Education, 
who wished success to the appeal, and remarked that 
all over the country we are faced with the paradox 
that while the nation has never derived more benefit 
from its universities, these institutions have never 
»? d *k mQre difficult to carry, on their existence.” 

Mr, Grant Robertson pointed out that 42 per cent, 
of the students of the University came from Birming¬ 
ham itself; 4a per cent, from the regibn round-about, 
and the remainder from distant parts, and he hoped 
surrounding districts would contribute ac¬ 
cordingly ; at present their contribution was not one- 
tenth of that given by the City of Birmingham. He 
emphasised the underpayment of the staff- he believed 
[hat there was not one of them who could not double 
income by leaving the University at that moment. 

,Y wRat moral right’ <Hd we expect gifted men to 
rive services at a wage which fir industry would be 
[ e garded ax contemptible ? Professors could no more 
; ,e fmprorised than admirals or general*. Facilities 
for rasear^were Indispensable; a university in which, 
^search 48 * not flourish was a cripplbd institution, 
j here wa«, too, a growing and insistent demand for 
e *tra-murat Work that ordinary men and women 
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' might benefit. This demand must be> met, but it 
could not be met without money, it was a most 
promising sign that the people were turning to the 
university to learn the duties and solve the problems, 
of citizenship. They were asking for instruction In 
subjects which went to the root of civic life—history, 
political theory, economics, and civics—and by giving, 
this instruction the universities would be doing mutiE, 
to make democrat safe for the world. 

The problems of the present and near future were 
commonly called economic; they were really spiritual 
and moral, and they could not be solved by merely 
material remedies. We were victors in the war, and 
our universities might be made potent instruments in 
the spiritual, moral, and intellectual reconstruction of 
society. This might be an inauspicious time for am 
appeal, but the University was faced with a crisis; 1 it 
must either act or succumb. 

In the evening the Lord Mayor (Alderman William 
Cadbury) presided over a meeting in the Town 
Lord Robert Cecil made an eloquent appeal, showing 
the discreditable state of this country in the matter 
of university education as compared with the United 
States, with Germany, and, most of all, with Scotland. 
It was a curious fact that in England people seemed 
to think that anyone could use his mind without 
special training. This was a grave fallacy, and a 
university was essential to provide the necessary 
mental training which was so vital to us as a nation:; 
With the increasing responsibility which was being 
thrust upon the people (in foreign politics, for 
example), it was of the utmost importance that the 
working classes should have full opportunities of 
receiving education, and especially university educa¬ 
tion. 

Mr Neville Chamberlain, M.P., appealed especially 
to the manufacturers, banks, insurance companies, 
and others dependent on industry for their money. He 
contrasted the business methods of forty years ago 
with those of the present, showing that to-aay—when 
even directors are supposed to know something of the 
business they direct—a constant supply of highly 
trained young men such as the University of Birming¬ 
ham can provide is an essential factor in the success 
of our national commerce. If it paid men to invesr 
large sums of money in securing the raw materials of 
their business, it must pay them even more to invest 
a modest sum in maintaining the efficiency of an 
institution which turns out brains—quite as important: 
as raw materials in the success of a business. 

A resolution—“That this meeting, recognising the 
importance of the University of Birmingham in the 
commercial, intellectual, and social life of the Mid¬ 
lands, and convinced of its need for greatly enlarged 1 
funds, cordially supports the appeal now to be 
issued”—was carried unanimously. 

At the close of the meeting the Pro-Vice-Chancellor 
(Alderman Clavton) announced that a sum of 200,000!. 
had been conditionally promised, 

Aeronautics at the Science Museum, 
South Kensington. 

T' HE collection of aeronautics in the Science Museum 
* has been. rescently rearranged; and now occupies 
one of the gaftbries of the new, Science Mhseum Build- 
inga in Exhibition Road, South.Kensington. Many 
important additions have been made to it, so that 
visitors can study the development, of aeronautics 
from early times in the many objects of great his¬ 
torical interest; while the progress- made in aviation 
during the list six years ia-rf^sented by numerous 
exhibits which have been, recently acquired. 





n° 





The collection is arranged in six sections: Aero* 
planes and aeroplane models* aeroplane construction* 
engines, instruments, experimental apparatus, and 
ballooning. 

In the first of these an object of especial historical 
interest is the Henson fiving machine model of 
1842-45, which bears a striking resemblance to the 
modem monoplane, but was doomed to failure chiefly 
•on account of the lack of a light engine of high 
power. Early pioneer work in gliding is illustrated 
by Lilienthal.s glider, similar to the one on which 
the inventor met his death in 1896. 

The development of the modern aeroplane can be 
followed in tne series of scale models by which the 
machines of the Brothers Wright, Voison, Farman, 
Bteriot, Santos-Dumont, and the German Jaube are 
represented. Among the full-size machines are the 
only existing machine of Cody and the Vickers-Vimy 
Rolls-Royce aeroplane which crossed the Atlantic last 
year. 

In the section devoted to aeroplane construction 
are examples of historical and modern propellers, and 
Actual portions of early and modern aeroplanes in 
which the methods of construction may be compared. 
Portions of an early Wright biplane have been pre¬ 
served, and the visitor can operate and study the 
cohtrol mechanism of this machine. 

The collection of aeroplane engines ranges from 
the early steam engines of Henson and Maxim to 
the modern high-power petrol engine, and the col¬ 
lection of engines of types used during the war, 
Including British, French, Italian, as well as German, 
models, is of great interest. 

A wind-channel and a water-channel for experi¬ 
mental work may be seen in operation; the principal 
instruments used in aerial navigation and recon¬ 
naissance are also shown. Balloons and airships are 
not as yet fully represented, but to all sections 
additions are continually being made. 


University and Educational Intelligence. 

Cambridge. —An extension of the metallurgical 
department of the chemical laboratory, provided by 
the generosity of the Goldsmiths ’ Company, was 
opened on October 5 by the Prime Warden. It in¬ 
cludes rooms for the study of high temperatures, 
general metallographic research, assaying of gold and 
silver and their ores, a balance-room, and general 
provision for students working at analytical and 
general metallurgy. 

E. K. RideaJ has been elected a fellow of Trinity 
Hall, and H, Glauert and A. D. Ritchie fellows of 
Trinity. 

V- ,, 

We learn from Science for September 17 that the 
University of Buffalo has received from O. E. 
Foster a gift of 400,000 dollars for the erection of a 
chemistry building. It has also received anonymous 
gifts of 25o,ow dollars towards endowment and of 
a library building. 

A course of ten public lectures on u Medieval Contri¬ 
butions to Modern Civilisation ” will be delivered at 
King’s College, London, during the present term on 
Wednesdays at 5.15. Philosophy will be dealt with 
on October 37 by Prof. H. WUdon Carr, and Science 
on November 3 by Dr. Charles Singer. Other sub¬ 
jects are Religion, Art, Literature, Education, Society, 
Economics, and Politics. 

The Pioneer Mail for September 17 states that the 
BUI to establish and incorporate a Moslem university 
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at AHgarh has bee a pg$mi"by the Itnfeclal. 
tive Council.,, l^e Viceroy congratulated 


tnedan community on the hrftr 


and severs 

Mohammedan members expressed their thanks to his; 
Excellency for his interest in the provision off educa¬ 
tional facilities for their community. 

In a public address delivered during the course of 
the recent second annual conference of the Reading 
and District Teachers’ Association, Mr. H. A, L. 
Fisher, President of the Board of Education, stated 
some facts relative to the cost of education. In the 
last two years the net total expenditure has risen 
from 19^ millions to 45I millions, i.e. the coat of r 
education has been more than doubled. The largest 
part of this increase is represented by additions to the 
salaries of teachers, of whom there are now nearly 
300,000 in the public service. The additions to salaries 
amount to 130 per cent, increase on pre-war salaries, 
while the cost of living during the same period hat 
risen by 152 per cent.; this increases the cost per 
child by up per cent Before the war, local educa¬ 
tion authorities bore 53 per cent, of the expenses in¬ 
curred, and the Board of Education 47 j>er cent.; 
now the position is exactly reversed. Mr. Fisher is of 
opinion that developments under the Education Act 
of 1918 and the cost of putting into effect the recom¬ 
mendations of the two Burnham Committees which 
are now sitting will give rise to a steady Increase in 
the cost of education. 

The report of the University of Leeds for the year 
291$-19 has been received. Full lists are given of the 
professorial and executive staff, before entering upon 
the report proper, which, it is worth noting, is the 
fifteenth which has been issued since the charter was 
acquired in 1904. It reviews the growth of the Uni¬ 
versity from the autumn of 1018 to the spring of 
1920, although the statistics and accounts ore mostly 
confined to the session 1918-19. During the period 
under review the number of students taking full-time 
courses has been doubled; unfortunately, only one- 
sixth of this number enjoy collegiate life in the limited 
number of hostels available. The financial strain 
caused by the increased demand for higher education 
bears heavily on the University, and in consequence 
an appeal for 500,000!. has been issued. During the 
war more than fifteen hundred members served in 
his Majesty’s forces, and some five hundred casualties 
were sustained. The head of the chemical depart¬ 
ment acted as chief chemical adviser to the Home 
Forces, and other members of the faculty undertook 
the responsible duties of testing varnishes, of manu¬ 
facturing antiseptics and drugs, of testing high ex¬ 
plosives, etc. The leather, engineering, textile indus¬ 
tries, and colour chemistry departments also took 
active parts in researches instituted by the Govern¬ 
ment. Among the grants which have been 
made to the University, the most important is 
a sum of 36,0001. from the Treasury as an 
annual grant, and a further non-recurrent sum of 
9000L for the session 2920-22. An annual grant off 
3800I. for five years has also been made towards the 
maintenance of the School of Agriculture, A number 
of friends of the late Sir Swire Smith from Keighley 
and district have raised the sum of 3060!. for thh; 
endowment of a fellowship, open to graduates of any 
faculty, for the purpose of conducting research. The 
remainder of the report is devoted to a statement 61 
the deaths, resignations, add appointments of Uni¬ 
versity officials. Towards the end of the report egch; 
department is taken separately, and an account of its 
work during the past academic year given. ; ; 
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Societies and Academies. 

Paris. 


Academy of Sciences, September ao.—M. L6on 
Guignard in the chair.-— H. Lecomte: The radial 
secretory canals of wood. The usual direction of 
these canals in the tissues of the stem and root is 
parallel to the length of the organ, but a system of 
radial secretory canals may, in a large number of 
plants, be superimposed on the longitudinal system. 
These radial canals have been noted by Tr6cul and 
others, but have hitherto been regarded as excep¬ 
tional cases* In the genera Pinus, Pioea, and LarSx 
the radial canals are now found to be present in all 
cases, and numerous examples were also found in 
other species.—P. Humbert : Hypercylindrical func¬ 
tions in space of w+2 dimensions.—J. Sonia ; Remarks 
on the investigation of the singular points of a func¬ 
tion defined by a development in Taylor’s series,— 
J. Andrade ; The geometrical interpretation of the 
R^sal-Caspari method.—A. Vironnet : Values of the 
flattening of the earth obtained by calculation and by 
measurement.—A. Buhl: The formula of Stokes in 
space-time,—M. FUjolct : Perturbations of the mag¬ 
netic declination at Lyons during the second half of 
1919 and the first half of 1920. The observations 
are tabulated in six groups between calm days 
and perturbations greater than 30'. On August n, 
1919, and March 4, 1920, the disturbances were very 

large and outside the scale of the recorder_H*. 

Couptn : The resistance of seedlings to starvation. 
The seedlings of seventeen species of plants grown 
in the dark in distilled Water lived from fifteen to 
sixty days.—F. VW* ; The production of difference 
spectra of toxin cultures. Further study of the 
changes produced in the absorption spectra of toxin 
cultures by heating and by the addition of antitoxin. 
—C. Lebailly ; Tne prevention and treatment of 
aphthous fever by the serum or blood of cured 
animals. Experiments were made on more than five 
hundred animals. The immunity produced by the 
injection was of very short duration, in some cases 
less than fifteen days. Good results were obtained In 
the treatment of infected ariimals, provided that the 
injections were made as soon as possible after the 
disease was recognised v 

Cape Town. 

Royal Society ot South Africa, August 18.—Dr, A. 
Ogg, vice-president, in the chair. — P. A, van der Bijl: 
Note on Lysutus Woodxi (MacOwan), Lloyd. The 
fungus described was found in a rhubarb trench in 
Natal. It is entirely distinct from the genus Anthurus. 
—C. Pijper: a prehistoric rock-sculpture from the 
North-Eastern Transvaal. Circular apd semicircular 
stone markings are described, with photographs, from 
the Lijdenburg district, not far from stones engraved 
with cup-and-ring markings, which the author has 
previously described,—J. Molr : Colour and chemical 
constitution, part xli. The calculation of colour from 
the tautomeric theory. Assuming that the tauto- 
iherism C*C*OH—has the value A 94, the 
tautomerism C*C*NHi—>*CH“C*NH the value A 98, 
and the tautomerism C-C-CH,—>CH*C«CH the value 
A103, it is shown that the molecule of a coloured sub- 
stance can generally be dissected into tautomeric 
pieces, loaded with non-tautomeric portions which 
have very little effect on the colour (A 7 to so Only), 
On add&g up the values of all the pieces the result 
agrees closely with the A observed in the coloured 
substahei. y^llpw and orange substances have 3 or 
4 tuuiomerisms, pink and purple substances 4 or 5, 
ana blueand green substances 5 or 6. 
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Sidney. 

Royal Society of New South Wales, August 4.—-Mr. 
James Nangle, president, in the chair.—Dr. W, G. 
Woolnough; A geological reconnaissance of the 
Stirling Ranges of Western Australia. The Stir¬ 
ling Range is an isolated mountain block situated 
about sixty miles north of Albany. It is com¬ 
posed of interbedded quartzites and slates, devoid 
of fossils, and probably Proterozoic in age. While 
locally folded, faulted, and overthrust, the rocks are 
mostly horizontally stratified. The sedimentary 
formations are surrounded by a vast expanse of 
neiSsic rocks, probably Archaeozoic in age. After 
iscussing the various possible explanations of the 
structural features observed, the author arrives at the 
conclusion that the sedimentary rocks were originally 
preserved in a fong east-west fault trough, and su& 
fered peneplanation with the rest of the “Darling 
Plateau ” of Western Australia. Later, on the uplift 
of the peneplane, the old fault planes were re¬ 
juvenated, with the result that the original senkungs- 
feld was converted into a horst A generalisation, 
which may be of far-reaching importance, is sug¬ 
gested, namely, that the granites of Australia lying 
west of a line joining Adelaide with Cloncurry are 
all Pre-Cambrian in age.—R. H. Cambage and H. 

; Early drawings of an aboriginal ceremonial 
ground. The rough drawings were made by Surveyor- 
General Oxley in his field-book at Moreton Bay in 
1824, and show the plan of a spot, as Oxley writes, 
“where the natives meet after a war with adverse 
tribes to make peace. ” This appears to be the first 
drawing showing the lay-out of a ceremonial ground 
of this nature in Australia, and has remained in 
obscurity for ninety-six years. 
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Editorial communication* to the Editor. 

Telegraphic Addre**: PHUSIS, LONDON. 

Telephone Number: GERRARp 8830. 

Methods and Aims of Anthropology. 

P ROF. KARL PEARSON’S presidential ad¬ 
dress to the Anthropological Section of the 
British Association at the recent Cardiff meeting 
sounded a note of challenge which it is not usual 
to hear from the chair. Yet perhaps few of his 
audience were inclined to agree with him in this 
case that “a Daniel had no right to issue judg¬ 
ment frpm the high seat of the feast. ” In science, 
perhaps even more than in other departments of 
human affairs, criticism is the breath of life, and 
perfection, if it were attainable, might prove peril¬ 
ously akin to stagnation. 

Although Prof. Pearson disclaimed any intention 
of speaking in a controversial spirit, his address 
was in fact a severe indictment of the traditional 
subject^m«tter and methods of anthropology. 
"Why is.it,” he asked, “that we kre Section H 
and not Section A?” Anthropology should be the 
“Queen of the Sciences,” the crowning study of 
the curriculum. If, in fact, it does not occupy this 
position, whose is the responsibility and what Is 
the reason? His address was at ante an answer 
to these questions and an attempt to suggest a 
remedy for what he feels to be the present unsatis¬ 
factory position of the science. 

Anthropologists will cordially endorse Prof. 
Pearson's contention that the claims of anthro- 
pqlogy as a leading^spienee have not received full 
recognition, either from the State or the univer¬ 
sities: they are unlikely, as a body, to agree with 
him as to the cause. For in his view the responsi¬ 
bility ties with the tradition of the orthodox school, 
in-/' Of method. 
Anand in particular ainthirepemtetry, he 


: tit> results 

State, and its methods are nbt of stick'M 
to afford either the training of the mind the 
doorway to a career which would attract young 
men entering the universities. His chief eritkdfc$p 
was directed against the subject-matter of an thro* 
pometry, the multitudinous observations <jh 
“height-setting,” and the censuses of hair and eye 
colour, “things dead almost from the day of their 
record,” But further, he went on to say, the biilfe 
of the recorders were untrained, and the associated 
factors, without which the records were valueless, 
were usually omitted. The anthropologist, seizing 
the superficial and easy to observe, had let slip 
the more subtle and elusive qualities on wh&h 
progress depends. It was the psycho-physiCal and 
the psycho-physiological characters, and not the 
superficial measurements of a man's body, which 
carry the greater weight in the struggle of nations. 
On this ground Prof. Pearson refused to admit the 
plea of the supporters of “science for its own 
sake,” who argue that researches not immediately 
“utile ” will be useful some day, as has happened 
in the case of the study of hyperspace. Anthropo¬ 
metric studies, he holds, must turn to more certain 
appreciations of bodily health and mental aptitude 
if they arc to be useful to the State. 

It is perhaps worth while to note that the two 
points to which Prof. Pearson directs attention are 
not entirely in the same category. One is a ques¬ 
tion of the subject-matter of the science, the other 
of method. In the case of the latter it is true 
that anthropometric records have sometimes been 
vitiated by lack of training in the observer; and it 
is equally true that associated factors have not 
always been recorded. But both these are remedi* 
able defects which will tend to disappear with inv- 
creased facilities for training and increasing know¬ 
ledge of essential relations in the facts to be 
observed. Neither, unless shown to be inherent 
in the subject-matter or unavoidable, can per¬ 
manently affect the position df the science. 

But Prof, Pearson went further. He was not 
prepared to allow that the material furnished by 
the present methods of anthropometries was even 
indirectly of value as an indication of a dose asso¬ 
ciation between physical characters and soundness 
both of body and Of mind. His grounds for 
this view were twofold. In the first pAace, he 
maintained, purity of race is merely a Tfeliitive 
term ; but even granting the hypothesis of pure 
races, it is known by mass observation that (as a 
result of interbreeding) elements belonging to one 
tice arfe fbiitid ill as&^itop ih the same individlfal 
' v: "' ' K 




belonging to others, A tall biit 
l^q^yccphaitc individual will combine Alpine 
mentality with blue eyes. Prof. Pearson also 
referred to the case of Charles Darwin, whom he 
toojci v a typical English individual, purely 

EngUsh in mentality, and showed that his ancestry 
c&hteinCd .elements from every race in Europe. 
Even if at any time there had been association of 
physical and mental characters, it would break 
down by intermingling, except in cases specially 
isolated by natural pr social conditions, as, for 
instance, in the non-intermarrying caste groups 
of India. 

Having demonstrated the failure of the orthodox 
school pf anthropologists, Prof. Pearson put for¬ 
ward three propositions as a basis of reform. 
“ Anthropologists must not cease/' he said : 

* 4 (i) To insist that our recorded material shall 
bfehuth that it is at present, or likely in the near 
futuret6 be, utile to the State. 

*“(a) To insist that there shall be institutes of 
anthropology , . . devoted to the teaching of 

apd research in anthropology, ethnology, and 
prehistory. 

“(jj) To insist that our technique shall not con¬ 
sist in the mere statement of opinion on the facts 
Observed, but shall follow, if possible with greater 
Insight, the methods which are coming into use in 
epidemiology and psychology.” 

Anthropologists will agree, it may be assumed, 
as to the desirability of the object set out in the 
second of these propositions; they may even be 
prepared to give to the third a qualified support. 
But to confine scientific research to aims immedi¬ 
ately rbcpgnisable as utilitarian, as Prof. Pearson’s 
fitet proposition would seem to suggest, is a limita¬ 
tion which very few scientific workers, anthro¬ 
pologists or others, would, and none should, 
accept. Nor in this case is it necessary. The 
study qf ethnological problems on the lines at 
present pursued by physical anthropology docs 
not necessarily exclude the study of what Prof, 
Pearson calls vigoriometry and psychomelry—the 
science of man is wide enough to embrace them 
both. Is it not a little premature to condemn 
anthropometries? The study is not of great age; 
it is still at the stage of gathering evidence, and 
as this accumulates the problems change in char* 
aetcr; methods are being tested and varied, and 
data are re-examined continuously. Finally, 
anthropologists themselves are convinced that the 
problems they hope ultimately to solve are worth 
while. 

On the other hand, anthropologists deplore the 
fact that the State does not make greater use of 
their results. The claims of the science as a basis 
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of legislate 

training Of those' 

affairs of, at any rate* Oof subject' 
repeatedly beep urged upon the - 

There is, however, justice in Prof. ,;Pearsoii r i : ;’. 
criticism that the anthropologist too oft^i hao 
omitted to show that his problems have a vpry 
close relation to those of the statesman and; re-* 
former. On this ground alone Prof. Pearson 
deserves well of the science if» as a result of his 
strictures, he should succeed In inducing anthro¬ 
pologists to state from time to time the broad v 
issues involved in their research. In support of his 
views, Prof. Pearson states that the Governments 
of Europe have had no highly trained anthropolo* 
gists at their command, and, as a consequence, 
the Treaty of Versailles is ethnologically unsound* 
Is this in accordance with the facts? It was 
surely the case that when the terms of that treaty 
were under consideration each country interested 
in the settlement of international boundaries pro* 
duced masses of facts based upon the researches 
of skilled ethnologists. Unfortunately, the facte 
were selected or distorted to suit the ends of the 
parties interested. Where impartial conclu&ibns 
were available, as in the case of the Balkans, they 
had to be set aside on political grounds. Thfc 
defects of the Treaty of Versailles are defects of 
the politician, and do not lie by default at the door 
of the man of science. 

The extensive political propaganda based upon a 
distorted ethnology which followed the Armistice 
illustrates one aspect of a flagrant misuse of scien¬ 
tific data. Prof. Pearson refers with approval to 
the manifesto of the German anthropologists, in 
which is sketched a programme of study in 
ethnology and folk-psychology of savage and 
civilised peoples, by which they hope to aid their 
country to recover its lost position in the world? 
Science is made subservient to a purely political 
end. Prof. Pearson himself speaks. Of speeding up 
evolution as an outcome of anthropological studied, 
and of breeding out the troglodyte mentality ip 
man. But by whom and on what grounds is the 
direction of the evolutionary process to, be deter¬ 
mined ? The end of science is truth, and ite 
function is the investigation of facts and their reli* 
lions, and not the formulation of ideals. The pn$t 
history of anthropology teaches us that: it has not 
been to its advantage that it has meddled in 
politics or in humanitarianism. To say that this 
or that type is desirable, that this Pr that thentpfiiy 
should be cultivated, is npt v the’ ■ :wprif 
anthropologist, but bf the social refomief; 


life • OatMbllity ' Structure*. 

Committee of the Institution of Civil Engineers, 
appointed to Investigate the Deterioration of 
Structures of Timber, Metql, and Concrete Ex~ 
posed to the Action of Sea-water. First Report 
of the Committee* Edited by P. M. Crosthwaite 
and Gilbert R. Redgrave* Pp. 301+xxxiii 
plates. ( London: The Institution of Civil 
Engineers; 1920.) Price 30s, net. 

HE deterioration of buildings from ordinary 
physical causes has always been one of the 
most important considerations before the engineer 
and the architect, and in preparing their designs 
they have been under the necessity of adopting 
precaution? and protective measures of various 
kinds. But the destructive influences which have 
to be counteracted under ordinary atmospheric 
conditions become tenfold more active and per¬ 
nicious in a marine environment. The acidity and 
salinity of sea-water; the fluctuations of tidal 
level; the alternations of wetness and dryness in 
rapid and rhythmic sequence ; the impact of waves, 
producing vibration; the penetration of wind- 
driven spray and the insidious attacks of marine 
organisms—all these result in an intensification 
of the ordinary process of decay. Although the 
phenomena are well known and their effects only 
too patent, yet until recently definite and trust¬ 
worthy evidence as to the rate and extent of 
deterioration was not readily obtainable. Con¬ 
ditions varied greatly with the locality. Counter¬ 
acting agencies, some obscure in origin, necessi¬ 
tated modifications in general conclusions. 
Records were but indifferently kept. For these 
and other important reasons, the Institution of 
Civil Engineers felt it imperative, in a matter of 
such vital concern, to set to work to collect such 
data as were available, and to institute investiga¬ 
tions and experiments on a scientific basis. It 
accordingly appointed a committee of thirteen 
engineers of high standing and reputation, who 
co-opted four additional members, and these 
gentlemen have just issued their first report. 
Some forty ports in various parts of the world 
were selected as’ the field of inquiry, and memo¬ 
randa furnished by the respective local engineers, 
or abstracts therefrom, as to the condition of 
typical existing structures, are incorporated in the 
report. 

The volume commences with an abstract from 
the Proceedings of tfie Institution df Civil Engin¬ 
eers of information contained in various papers 
relating to the subject. This has been prepared 
h y Mr. G.R. Redgrave, who collates the data 
under the heads of timber, concrete, iron and 
ste *k H* "AW.. FitaSlmpm?! lo conjunction ^ 


with Mr. F; Brooks, contributes a useful article 
on the value of timber as a material fpr marine 
structures, with botanical observations and UOtks, 
Next is a short .monograph on marine boring 
animals, prepared by Dr. Caiman, of the depart¬ 
ment of zoology, British Museum. This classifies 
the information at present available relative tb 
the Teredo and its allies, their habits and dis* 
tribution. Dr. Friend follows with a, paper oh 
the corrosion of ifon and steely and the remainder 
of the book is taken up with the special reports 
(fifty-two in all) from engineers in different locali¬ 
ties. There are two summaries at the end. of 
the volume; the first, prepared Mr. M. F* G. 
Wilson, is a synopsis of the local report^ rib 
regard to special features, and the second, is a 
general report embodying the findings of the cqm- 
mittee on the investigations as a whole. 

The volume is, undoubtedly, a most usefuj col¬ 
lection of data and results, collected atxon^detr 
able trouble, and for the first time collated in 
order and degree. At the same time, the diversity 
of testimony is so evident, and the Lacuna are 
so considerable, that the preliminary impression 
created is one of greater perplexity than, before. 
Even Mr. Wilson has found it difficult in several 
cases to reconcile conflicting statement^, nor 
the local engineers always explain certain inepnr? 
sisteneies in the records of their experience; This 
is, perhaps, most particularly noticeable in regard 
to the depredations of marine organisms. Thus, 
of the activity of Limnoria on creosoted pitchpine* 
it is recorded that of two 14-in. square piles, 
located only 40 ft* apart in Holyhead Harbour, 
within a period of nine years one was reduced to 
9 in. in diameter, while the other showed no sign 
of attack. In the estuary of the Mersey, adjacent 
to the open sea, the Teredo has been found only 
44 in a few cases,” and causes no trouble; at Bom¬ 
bay its ravages have been so devastating as to 
lead to the abandonment of timber for permanent 
sea works. Thus at the present stage it fa only 
possible to form conclusions of a somewhat broad 
and tentative character, which will be the subject 
of closer investigation and later review. 

The idiosyncrasies of timber-destroying organ¬ 
isms are particularly stimulative of inquiry, and 
not the least interesting feature of• the report is 
Dr. Caiman’s study of their anatomical structure* 
development, and method of attack. The organ¬ 
isms include the ship-worm (Teredo), the gribble 
(Limnoria), Sphaeroma, and Chelura. The first is 
a mollusc, the others are crustaceans. The family 
Teredinid« is a comprehensive one, and includes 
not only the typical genus Teredo, but #lso the 
allied genera, Xylotryst and Nau&itora. Species 
of the . same gppus^ moreover, 'differ widely m 

- r , .<■ 



, ' fit ■ geographical distribii* 

'n m< t ‘^e.' **ifip'irccfaI/ ? } i*\ Ao" de&gnated by the 
engineer, may comprise at least some twenty Or 
thirty different species. Some thrive in brackish 
water ; others do not; Teredo navalis is intolerant 
of it/ kaksitora Dunlopei, n tropical species, com¬ 
monly livesin perfectly fresh water. Generally, 
,it jaa$ beenfcund that timber piles in muddy, or 
«eWa^e'^corttaminated fr water are least subject to 
attack, from which it seems evident that ship- 
worms require dear and fairly pure water for their 
effective development. Notwithstanding* the ad¬ 
vantage derived in certain cases by the treatment 
of timber with creosote, it is noteworthy that no 
completely protective antidote has been dis¬ 
covered. Greenheart is the timber which offers 
most effective resistance to attack. 

Hie cbrrodibiiity of iron and steel is a branch 
Of the subject admitting* of but slow determina¬ 
tion, sp-called **acceleration tests,” having proved 
untrustworthy* The percentage of impurities and 
the precise composition of alloys are of funda¬ 
mental importance. The first effect of chromium 
is that of increasing corrosion, but a further addi¬ 
tion effects a retardation. Sir Robert Hadfield 
has informed the committee that he is experi¬ 
menting with an alloy of iron and chromium 
which manifests considerable resistance to sea- 
l water corrosion. The committee details certain 
Arrangements which they have made with Sir R. 
Hadfield and Dr. Friend for testing the rate of 
eOrro&ton of medium carbon steel, mild steel, 
*'Galahad ** non-corrosive steel, nickel steel, 
Swedish charcoal, iron, and cast iron. The dura¬ 
tion of the experiments may extend to twenty years. 

Hie most important findings of the committee 
include the following; Creosoting as a protective 
treatment for Baltic timber is justified at the home 
ports, but not in tropical waters; reinforced con¬ 
crete is a more suitable material for adoption 
where the sea-worm is very active; and ordinary 
concrete, whether in block form or in mass, pro¬ 
duces thoroughly permanebtfwork, if carried out 
in the properly specified manner. 


Beysson Cunningham. 



Tropical Disease and Administration. 


War against Tropical Disease: Being Seven 
■■ Sanitary Sermons addressed to aU interested 
in Tropical Hygiene and Administration, By 
Dr. Andrew Balfour. Pp. atg, (Londons 
Bailli&re, Tindall, and Cox, igao.) Price ; 
xas. 6 d. net. 

/jr-N essential in medical treatment is that the 
mrk' patient shall have faith in the professed 
healer; bis rulings must be accepted as well as 
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observations 'dfc' 
scientific' 

have been conducive to the bodily -safety* of tfto 
physician wete the patient to dOubt the sodndheSo ; 
of the deductions thfcrefftjwtl Argument waithdt^ 
fore successfully evaded by an assumption ^Of -'' ,f 
mystery too deep for ordinary mortals to fathom; 
drug roots were gathered With incantations by 
moonlight—the fever-strickeft patient submitted 
to being deprived of a breath of fresh air. With 
the physician of the present day, so far as drugs 
are concerned, the awe inspired by mysticism to 
some extent remains; professional ethics—to the 
advantage of the patient—ordain secrecy, but the 
crude rulings of the past have been, superseded by 
the dicta of the science of hygiene, which insist 
that “prevention is better than cure,” Its de¬ 
votees demand, not professional mysticism, but 
world-wide propaganda. Nowhere, in the interests- 
of life, is this more necessary than in those por¬ 
tions of the world vaguely termed the “tropics,” 
where even useful, though ancient, empirical sani¬ 
tary deductions have been forgotten, or have 
become inapplicable in the press of life accom¬ 
panying, modern civilisation. 

It is a matter of common experience that whilst 
the average educated layman is capable of dis¬ 
cussing the rdle of certain mosquitoes, flies, fleas, 
lice, and ticks in the spread of disease, he fatl^ 
to understand that, not only philanthropy, but 
also the prosperity of commerce, facilities for 
intercommunication with areas supplying raw 
material and the availability of suitable labour 
therefor, very largely depend upon the prevention 
of preventable diseases in the tropics. Hence, if it 
were possible to convey to the busy layman where ; 
action is requisite and what measures are ap¬ 
plicable, undoubtedly a great impetus would be 
given to applied hygiene. To this end that well-v 
known authority upon sanitation in the tropics. 
Dr, Andrew Balfour, director of the Wellcome 
Bureau of Scientific Research, Londonj has 
written the work under notice. 

The larger part of this work is occupied by a 
record of travels in Africa, Mesopotamia, the 
West Indies, and South America. /nfer alia, 
much interesting information is given as to make* 
shift sanitary methods employed during the late 
war. The final chapters deal with the necessities 
and measures requisite for the central administra- 
lion of public health, as exemplified by a sug¬ 
gested Ministry of Health for Egypt on line* 
proposed by a Commission appointed for -M, 
purpose." ''..Mn 

Throughout the llghtly written and 
pages of this book. 
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other institutions ot higher leamingof the coup* 
tries with which, untH recently , Germany viras at 
war, Italy is an exception. Theperspnnef and 
other particulars of the Italian universities ‘ aAd 
learned societies are given as fully as in pre-war 
editions. Of the great majority of British Apd 
American institutions the permanent features alone 
are set forth in a few lines. The editor is careful 
to state that figures, e.g. the number of books in 
a library, relate to the year 1914. in the rare 
instances in which a calendar of a British or a cata¬ 
logue of an American university has been obtained, 
the names and offices of the members of the staff 
are set forth; but a study of the list will, usually, 
reveal its date. 

Nevertheless, in accuracy, the advantage does 
not in all things lie with the English book. Turn¬ 
ing first to the account in “Athena’' of our two 
most famous universities, we read that Cambridge 
numbers 2700 students, Oxford 4583, The Vipe- 
Chancellor of Cambridge is still Sir Arthur Shipley, 
although his successor, elected on June 1, 1919, 
entered upon office the following October. None 
of the names of the proctors and pro-proctors of 
Oxford tally with the University Calendar, 1920. 
Looking up the obituary notices of university pro¬ 
fessors which have appeared in Natuk# during the 
past twelve months, we miss but one name from 
the lists given in 44 Athena” as those,of members 
of existing university staffs. Some names of men 
who died still earlier are retained.^ It is not 
remarkable that 44 Minerva’s V keen-sighted eyes 
have failed to discover the existence of tfje univer¬ 
sities of Benares (1916) and Patna (1917); .but such 
an oversight is less excusable in *A fkjvfy who is 
not yXauwuiris only, but also Xhte 

information given regarding the constitution and 
functions of the universities is very scanty. Under 
the names of the various British universities at 
home and overseas, we are told the number of 
terms in the year (without dates), the number of 
students (frequently omitted), in some cases the 
budget, and in all the degrees conferred add the 
colours of the hoods appropriate to each degree. 

The statement that in the University of Durham 
the D.D. hood is of 44 scarlet cassimere, lined with 
palatinate purple silk,” is, no doubt, df general y 
interest, but the half-page devoted to the hoods of 
this university might possibly have ’been fnoire 
profitably used. Even in this connection there arc 
some curious irregularities. The hoods of the 
University of Wales (Cardiff) ate carefully de¬ 
scribed as to form, material, and colours; but we 
find the list repeated tinder the heading 41 Univer¬ 
sity College of North Wales; Bangor/ 1 whfchjs 
no % a dtfgrtec-giving ifktigutfoo. The “University 


tamed tht underlying object of his travels, 

:to v area of 
Xhe tropics, demonstrating existing sanitary de¬ 
fects and the possibilities of improvements were 
the existing fruits of medical research- applied, 
and showing where further light on disease 
aetiology is requisite. He has thus met a long- 
felt want by placing at the disposal of both the 
medical and the lay reader valuable information 
hitherto unobtainable without toiling through 
masses of scientific publications or dry official 
reports. No politician need reflect that 
the matter thus condensed does not con¬ 
cern the prosperity of the Empire; no adminis¬ 
trator dealing with tropical races will fail to per¬ 
ceive that there is here much matter that will aid 
decision when the multitude of counsellors con¬ 
fuse with diverse schemes to the same end, and 
demand finance instead of conferring wisdom; 
nor need the man of commerce hesitate in arriving 
at the conclusion that there is an indissoluble con¬ 
nection between production and the health state 
of labour. To the intending tourist the word pic¬ 
tures of scenery and the description of the 
characteristics of races must be a source of much 
interest. Indeed, even the humorist will find that 
there is scarcely a page which does not yield a 
specimen of that genial “pin-prick” banter with 
which the Scot is wont to drive home truths he 
conceives his audience has failed sufficiently to 
evaluate. W. G. K. 


Yearbooks of Universities. 

(1) Athena ; A Yearbook of the Learned World . 
The English-speaking Races . Edited by C. A. 
Ealand. Pp. viu + 392. (London: A. and C. 
Black, Ltd., 1920.) Price i$s. net. 

(2) The Yearbook of the Universities of the Empire , 
1918-1920. Edited by W, H. Dawson. (Pub¬ 
lished for the Universities Bureau of the British 
Empire.) Pp. xiv + 503. (London : G. Bell and 
Sons, Ltd., 1920.) Price 15$. net. 

(1) SIMULTANEOUSLY with the publication 
M of the first volume of 44 Athena,” 
44 Minerva « Jabrbuch der gelehrteb Welt ” has made 
its reappearance after the war. It is described as 
the twefity-fourth yearly issue, 19S0, the previous 
edition being for the year 1913-14, 14 Athena ” is a 
stately volume (8J in. by 5I in.) of 392 pages. "Min¬ 
erva,” of just half the cubic capacity, -contains 
1148 (plus MB) pages. “ Atbena’s ” learned world 
is restricted to the English-speaking races* “Min¬ 
erva ” takes cognisance of all civilised peoples; 
altboi^ ' Wt -’little 

to giv$ unJverifitiea ahd 
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OoJleife of' Whales, Sea Front; Aberystwyth,” is not 
rimHariydistinguished. • No development of the 
paM three’ years has so greatly interested the uni¬ 
versities of the United Kingdom as the institution 
of the jPhVD., yet there is, so far as we can find, no 
reference to this new degree. The budgets of 
spdte of the American universities are likely to 


Eticyckwidfc, 

Phosphors, Arsenic, Antim&Sne . By tfc' 
Boutaric and A* Raynaud. (Enc^clopAdte 
Scientifique: Biblioth&que de Chimie.) Rp! 
iii + 417, (Paris: Octave Doin, 1930,) Price 
9.50 francs* - : 


make a Briton envious—Wisconsin, for example, 
has a revcnpe of 3,532,306 dollars; but it may 
well be for his peace of mind that Columbia, 
Harvard, Leland Stanford Junior, and others have 
modestly declined to disclose their wealth. The 
statement “No particulars received” follows the 
names of a large number of American and some 
British universities overseas* 

' (a) The aim of the “Yearbook of the Uni¬ 
versities of the Empire ” is different from that 
of tjie other two books. Each of the fifty-nine 
universities of the Empire finds it necessary to 
publish a calendar; the stouter, the more dignified. 
In the Yearbook all essential information regard¬ 
ing the origin of the university, its history and 
equipihent, admission, faculties, degrees, scholar- 
ships, fees, hostels, etc., from each of these calen¬ 
dars, is reduced to a few pages. The names and 
offices of all members of the staff are recorded, 
and since a statement of the sources of the 
various degrees held by university teachers gives, 
in small space, information regarding the educa¬ 
tional history of their holders, much trouble has 
been taken in ascertaining their source.” Under 
the heading “The Years 1916-19” events of 
interest in the life of the university, such as bene¬ 
factions received, new. posts created, alterations 
of curricula, etc., are recorded. 

Comparing the present edition with the one 
which preceded it (1916-17), we note that the uni¬ 
versities are no longer placed alphabetically 
throughout, but arranged in groups—England and 
Wales, Scotland, Ireland, Canada, Australasia, 
South Africa, India—with an admirable introduc¬ 
tion preceding each group. A feature of t^he book 
which will make it of great and permanent interest 
is the Appendix on the Universities and the War. 
It is a summary of the services, other than com¬ 
batant (these had been, in part, dealt with in the 
1915 edition), rendered by the universities. “So 
numerous and varied have these been that it is 
impossible, in looking back, to picture the war as 
progressing towards a successful issue without 
them.” This record,’ brief as it is, persuades the 
reader of the justice of the editor’s remark. The 
compression within a book of this size of so much 
and such varied information reflects great credit 
not only upon the editor’s diligence, but also upon 
his skill 
NO* 
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T HIS book is one of the lorty volumes on 
chemistry forming part of an encyclopaedia 
of science which is expected to run to about a 
thousand volumes. The treatment aims at a com* 
promise between text-books and dictionaries—the 
books being intended at the same time for reading 
and for reference. This is obviously a very am¬ 
bitious scheme, and it raises the question as to 
whether such a compromise between matter and 
style is one which is likely to be useful. In the 
opinion of the reviewer, books intended for refer¬ 
ence should aim at giving the fullest possible 
information in the smallest possible spaced If the 
elementary rules of grammar are satisfied, the 
busy worker will be content, and questions of style 
have little interest for him. The references to 
original literature should in each case be 
checked carefully with the originals, and no dif¬ 
ferentiation should be made between the nationali¬ 
ties of the various discoverers. Although the yell- 
known treatises compiled by German authors are 
not perfect, they are all we possess which have 
any pretension to completeness, and have proved 
of inestimable service to thousands of chemists of 
all nationalities. A proposal to publish such works 
in English has not proceeded beyond the stage of 
discussion, great as are the possibilities of success 
if trustworthy compendia could be issued within 
a reasonable period. 

The book under review is written in a clear and 
readable style, and the descriptions and references 
are such as might be expected in a moderately 
advanced text-book. They are not nearly so com¬ 
plete as might reasonably be required in an en¬ 
cyclopedic work. The index is also far from satis¬ 
factory. The bulk of the references are to pub* 
lications in the French language, and in more than 
one instance grave injustice is done in the text 
to workers of other nationalities. This is*much 
to be regretted; science has no nationality, and 
in a search for information such questions have, 
not the slightest interest for the reader. If this 
inclination is to be followed in further volumes .fct> 
be issued, the reviewer has no hesitation in saying 
that the usefulness of the work will be prbfbudw 
prejudiced. It may, for instance, be more gratify* 
ing to the author to attribute the formtdatiob bf 
the equation for a unimolecular Tead^v^f 
Bertheiot, but as the prior publications; 
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a^^iitae, *nd i$$0' knotfb^ at 1^4$ *to English 
ckep$0&, the impression on the reader is far from 
satisfactory. Other instances of like nature could 
be qtotfd. J. R. F. 

Our Bookshelf. 

The British Charophyta . By James Groves and 
.Canon George Russell, B^lock-Webster. Vol* i. 
T^itefieas. With Introduction. Pp. xiv+1414- 
xx plates. (London: The Ray Society, 1920.) 
Price 255. 

This monograph of the British Charophyta is a 
valuable addition to the literature of British 
botany. It ha$ also a personal interest for many 
British botanists as representing the work on this 
group, embracing much of the leisure of forty 
years, of the brothers Henry and James Groves, 
to the former of whom the volume is fittingly dedi¬ 
cated. In 1S80 Messrs. H. and J'. Groves pub¬ 
lished in the Journal of Botany a “Review of 
the British Characeee,” in which .nn attempt was 
made to give an account of all the then-known 
British species, with illustrations and some par¬ 
ticulars as to their variation and distribution. This 
was the first of a series of papers by the same 
authors, in which have been included descriptions 
and figures of fresh species added from time to 
time to the British list, records of distribution, and 
other notes. The present monograph, in which 
Canon Bullock-Websler co-operates, is the care¬ 
fully considered outcome of these years of work. 
The systematic portion* which includes the first of 
the two subdivisions (Nitelleee and Chareae) of the 
group, is preceded by an introductory section 
dealing with the growth and structure of the 
Charophyta generally, and their distribution and 
affinities; this is well illustrated by numerous text- 
figures from various sources, and several plates. 
Each of the species is beautifully represented in 
a lithographed plate, mainly from drawings by 
Miss Mary Groves. The authors recognise six 
genera of Charophyta, five of which, Nitella and 
Tolypfella, comprising the Nitclleae, amS Nitellopsis, 
Lamprothamnium, and Chara, included in the 
Charese, are represented in Britain, The key to all 
the British species, which precedes the general 
systematic account, includes thirty-two species, in 
several of which distinct varieties are recognised. 
Under each species there is a complete account of 
the synonymy with reference to previous publica¬ 
tions, a full description in English, and an account 
of the distribution; notes on variation, affinities, 
and nomenclature are also added. 

Morlogi&fia de I'Ofdre dels Rafididpters (Ins,), 
By fe. P„ jLkmgl Navas, SJ. (Publications de 
IT-njtittit de CitiitiesJ Pp, 93. (Barcelona; 
Institut d’Estudis Catalans, 1918J 

Eathb* NaVas is well known as a student of the 
taxonomy pf that miscellaneous" assemblage of 
insects:'fcrm&dy included fa the bid Linnean order 
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of the Neuropteipa. In the mbnograph before tiB ^ 
he deals with the furious and remarkable “snake^ 
flies,” Their; position in any scheme -of ciassificftr 
tion has long been a difficulty, and; 
thereon arc very diverse. FatherJvfavas prefer^ 
to follow Handfirsch and to regara them as. cpn* 
stituting an order of their own—the Rapbidid- 
ptera. Others merge them along with the “aldef- 
nies ” (Siafidse) to form the order Megaloptera, 
while a third alternative is that followed by some 
entomologists of combining the Megaloptera wlt}j 
the Plannipennia into a single order* Neurpptera. 
We are inclined to follow the in termed iate course,, 
as there is little doubt that the Raphidiidse have 
their nearest allies in the Sialidge, although they 
are more highly specialised than the lattett - : 

The present monograph is exclusively system^ 
atic—only eight lines are devoted to the > larval 
stages, for example—and the sole obsetyarioos on 
structure deal entirely with those characters of 
the external anatomy which are utilised by the 
systematist. Two families are recognised, com* 
prising thirteen genera and seventy*one specieS ? v 
The greater number of genera occur> in Euirbpe 
and North America; only one genus, is African* 
and four are Asiatic, but none are peculiar tQ 
either of those continents. In Britain bfW? 
four species comprised within three genera^ put 
the group has been hitherto so little collected that 
in the next decade we shall probably totally revise 
our views on its geographical distribution. The 
author has done a service in bringing tdgethen;the 
various species within a single memoir, and, hU 
keys and descriptions will enable the different 
forms to be identified. Of the forty odd (figures,, 
many are sketchy and rather deficient in detail. 

/ a. b. f. ; : 
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Some Famous Problems of the Theory of. Nutrify ers 
and in particular Waring*s Problem: An Inau+ 
gural Lecture delivered before the University of 
Oxford . By Prof. G. H. Hardy.'' Pp. 34. 
(Oxford: At the Clarendon Press, *920.) Pficp 
is. 6 d. net, ; • . , < 

The theory of the integral numbers is a subject in 
which it is frequently easy to conjecture new 
results and extremely difficult to prove them. An 
example of a result: which must have been based 
on conjecture is known as Waring’s theorem, that 
every positive integer is the sum of nine (or fewer) 
positive cubes, of nineteen (or fewer) biquadrates, 
and so on. A proof of this result, asserted in 1782, 
was first approached by Prof. Hilbert, of Gottin¬ 
gen, who showed in 1909 that every integer n is 
the sum of a finite number not exceeding g(&), 
independent of n, of exact feth powers. It has 
been established, by transcendental analysis de¬ 
veloped long since the days pf Waring, that 
g(3)=*9 as asserted by him, but whether 
is still uncertain, though this number has been 
shown not to exceed 37., The only positive 
integers known to be inexpressible as a sum of 
tight cubes (at most), are 23 and 239. 

Prof. Hardy add Mr. Littlewood have recently 
developed a new method of applying propertied of 



rJtiaiwfctyfe *eta f unction to *he type of projdem 
Ifc which Wiring’s theorem belongs. In his inau- 
-^gfwd address'to the University of Oxford on his 
appointment; as Savilmn professor of geometry, 
rtot. Har^ygi^samost lucid account of the work 
on which hi hah been engaged along with Messrs. 
Littlewood and Ramanujan. The whole of it is 
expressed in non-technical language, and many 
gaps in the theory are explained. We specially 
note the first few pages as forming a model intro¬ 
duction to a professor’s inaugural address, A 
statement on p. 15 needs amendment, integers ex¬ 
pressible as a sum of two squares being of either 
of the two forms 

M*P or 2 M a P, 

Where P i$ a product of positive primes 46+1. 

W. E. H, B, 

On Gravitation and Relativity : being the Hatiey 
Lecture delivered on June 12, 1920. By Prof. 
R. A. Sampson. Pp. 24. (Oxford: At the 
Clarendon Press, 1920.) Price 25. net. 

TtfcftX is a special appropriateness, as Prof. 
jJ 5 amp$on points out, in choosing a gravitational 
subject for the Halley Lecture, in view of the im¬ 
portant part that Halley played in securing the 
publication of the “ Principia.” The lecture is an 
able risumd of the various speculations on the sub¬ 
ject, from Galileo’s “Dialogues’ 1 and Newton’s 
hypothesis of aether-pressure down to Einstein’s 
theory. The author evinces the highest admiration 
for Einstein’s skill in devising a formula which ex¬ 
presses his results “without redundancy, defect, or 
effort, and whose boldness, range, brilliance, and re¬ 
sounding successes ” have commanded universal at¬ 
tention; but on proceeding to examine the formula 
Jn detail he confesses to his disli^ of some of the 
devices employed, in particular imaginary time and 
the obliteration of the distinction between past and 
future. He alludes to Newton’s experiment of the 
rotating bucket and to Foucault’s pendulum ex¬ 
periment as establishing the possibility of detecting 
the absolute direction of an axis of rotation. It 
will probably be admitted, even by the convinced 
relativist, that it is of advantage to students to 
have the claims of the older “common-sense” 
kinematics placed before them in an attractive 
form, which the author has ^certainly done, 

A. C. D. CrowhElin. 


weather allows 

reckoning without go# tfoti 

a ship seeking harbour. .Th$*e. 
brought out in the little hook under 'c&otikae^^ ’ r 
various steps involved, both of observation and 
calculation, are developed simply. WhiWt tion* 
mathematical in character, we suggest that "Air 
Navigation” would provide a suitable starting- 
point for the more complex studies of advanced 
works and, what is perhaps more important in the 
present state of aeronautics, encourage capable 
students to extend the subject into regions yet un¬ 
explored, The main ideas of navigation Sre illus¬ 
trated by examples from the great flights of the 
post-war period—Atlantic and Australasian. Tbe 
correction for wind for aircraft is more important 
than that for tide and steamship, and clouds inter¬ 
fere with surface observations to an undesirable 
extent. Such difficulties, at any rate near land, 
will be countered by the use of direction-finding 
wireless telegraphy, a subject dealt with in one of 
the chapters of the book, which may be recom¬ 
mended as covering the essentials of present-day 
knowledge, 

A Junior Inorganic Chemistry . By R. H. Spear. 

p P . viii + 386. (London: J. and A. Churchill, 

1920.) Price 105. 6d. net. 

Although this does not seem to possess any 
features differentiating it from many other element¬ 
ary text-books on chemistry, it is clearly written, 
and obviously the work of an experienced 
teacher. In some cases the information is not up- 
to-date, as on p. 128, where it is stated that “ex¬ 
periments carried out with the most elaborate pre¬ 
cautions have shown that t grm. of “hydrogen 
combines with 798 grm, of oxygen.” Ozone is 
said (p. 177) to have “a faint, peculiar smell.” 
Although molecular formulae and equations aTe 
used freely from p. 152, the molecular theory is 
not explained until p. 278 is reached. Instruc¬ 
tions for experiments are given throughout the 
book, which provides a good introduction to 
chemistry. 

Part i. of the book, containing the first thirteen 
chapters, which lead up to, but do not include* the 
atomic theory, is published separately at the price 
of 55. net. It provides an introductory course 
for junior forms in schools. 








A Primer of Air Navigation. By H, E. Wimperis. 
Pp. xiv+128. (London: Constable and Co,, 
Ltd., 1920.J Price 85, 6d. net. 

This book provides an interesting and sound 
introduction to the subject of finding one’s way in 
the air. In many ways the investigation of 
methods of air navigation is based on nautical 
experience, but the author points out that the 
reverse process is beginning to apply. The chief 
differences appear to arise from the greater speed 
of aircraft as compared with the steamship, and 
the considerable altitudes above sea-level reached 
hfl the aeroplaw and airship. Height in itself 
gives a wider range of vision, and in clear 
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Atomic and Molecular Theory . By D. L- : 

Hymmick, Pp, 82. (Winchester: P. and G* 

Wells, *920.) 

As an exposition of the simple applications of 
the atomic theory to chemistry, this account leaves 
little to be desired in clearness and accuracy. * 
Nothing, however, is said of the recent wbrfc \ , 
which has put the atomic theory on an entirely 
new basis, and the point of view is that of twenty 
years ago. One cannot now truthfully say that 
“Dalton’s hypothesis merely restates the 
about the elements and their modes of combing 
tion in terms of atoms and/ 4 s 4 ' :_ 
is not very satisfying.” 






2 4 * 


< Chemistry for Medical, Intermediate 
' By Dr. 

A* Kfflen Macbeth. Pp. xi + 235. (London; 
Longmans, Green, and Co., 1920.) Price 
6 s, §d. net 

As an introductory text-book'for the classes of 
student# indicated m the title, this should be very 
useful, It is clearly written, and provided with 
exercises. One might have wished for a little 
more experimental detail; beginners in organic 
chemistry are liable to get into the habit of “ re¬ 
moving hydroxyl groups/* or “adding halogen 
atoms to double-bonds,” or similar hypothetical 
operations, when they are asked to describe some 
simple laboratory operation. Chap, xviii., on 
“Schematic Representation,” should be found 
helpful by students, as the subject is not usually 
dealt with in text-books. Slight weakness in 
physico-chemical theory is sometimes detected— 
e.g. on p. 5, with reference to fractional distilla¬ 
tion, one finds only the misleading statement that 
“the more volatile vapour passes on to the con¬ 
denser, and a sharp separation is effected.” The 
elementary facts of fractional distillation are not 
often explained in text-books on organic 
chemistry. 

Lead: Including Lead Pigments and the De - 
silverisation of Lead.. By Dr. J. A. Smythe, 
(Pitman’s Common Commodities and Indus¬ 
tries,) Pp. vii+120. (London: Sir Isaac 
Pitman and Sons, Ltd., n.d.) Price 35. net. 

Dr. Smythe's interesting account of the mining, 
extraction, and uses of lead should be found useful 
by teachers and students of chemistry, as well as 
entertaining by the general reader. The illustra¬ 
tions, partly reproductions of old cuts from Agri¬ 
cola and partly of modern plant, add considerably 
to the interest and value of the book. A good 
description is given of the manufacture of white 
lead, and of the methods of separating silver from 
argentiferous lead. 


Letters to the Editor. 

tTfc# Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake to 
return, or to correspond tvMh the writers of, rejected manu¬ 
scripts intended for thts or any other part of Natur*. No 
notice is taken of anonymous communications ,J 


" Momiai.” 

In Gen. Alexander Cunningham’s “ Ladalc,” 1854, 
p. 237, we have probably the first mention of this 
substance among the mineral productions of that 
country. Gen. Cunningham says: “The common 
mantiai of Indian medicine is, of course, a manufac¬ 
tured article; although not made, as generally asserted, 
of the melted fat of Abyssinian boys who have been 
roasted for the purpose. . . . The original momiai 
was only mammy,- which at one time was held in 
much repute in Europe/’ 

It h Interesting to note that the extraction from 
youn^ children still finds belief in India; further, 
that ft t» ntade again a strong lever in the hands of 
dangerous a^tators to disturb and* rouse the feelings 
of the people and set them against their rulers, 

I ata led to write on this because in the Morning 
Post pf September 29 there is a- communication from 
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its Calcutta correspondent (dated September 3) which’ 
is worth reading just at present, when all is not going 
Well in India; events taking place which recall the 
days before the Mutiny of *£57: “A, c^asy rumour 
and its effects ” is the subject 1 especially notice, a part 
of which 1 must quote; it is so similar to what was 
in circulation in the Mutiny year :' 

“At Khargpur, the Swindon of one of : the largest 
railways in India, the ignorant people, including some . 
of the workmen in the railway workshops, had been 
for some time much excited over a ridiculous and 
false rumour which still obtains currency all over the 
country wherever large building works are in con* 
templation, to the effect that the Government wanted 
a number of children for sacrifice, without which the 
buildings of the new district headquarters could not 
stand. In this instance the people believed that 
several men had been authorised by the District 
Magistrate to wander throughout the district kid¬ 
napping children. The rumour obtained such wide 
currency that the District Magistrate went to Kharg¬ 
pur several times, and both the executive and the 
railway authorities did their best to remove the super¬ 
stitious belief. The District Magistrate also issued 
notices in the vernaculars contradicting the rumour.” 

History is repeating itself. In April, 1857, 1 was 
on my way to join the Kashmir Survey Party at 
Rawul Pindi; there the first rumblings of the coming 
Mutiny were heard by me. Very few Europeans then 
had a notion that such a conflagration was soon to 
come. Warnings were not taken seriously, and were 
more often received with ridicule. There was unrest 
in many forms, not so widespread as it is now. To 
give an idea of the reports then in circulation, one 
of my servants, on returning from the city where he 
had gone to make purchases, came at once to ask 
me whether it was true that the Queen of England 
was sending out to India an army of several lakhs 
of men to force the population of India to be Chris¬ 
tians. I told him it was nonsense, and asked whete 
he had heard it. He said two Faqirs (religious mendi¬ 
cants) were preaching on the invasion in the streets 
of the city. The storv had evidently made an impres¬ 
sion on him, and it led to my having a conversation 
with another native, in which I heard for the first 
time of momim, and was told that we sahibs made it. 
He gave me a very circumstantial account: that 
children were kidnapped, hung up by the heels, head 
downwards, and an incision made in the breast from 
which flovvod the wonderful substance which gave us 
so much power. To prove his words, my informant, 
who was a Kashmiri resident in Ravcul Pindi, said 
he could show' me the very bungalow' in which all this 
was done. It turned out to be the Masonic Lodge— 
“The Star in the East,” 1 think it is called—situated 
in the cantonment: of Rawul Pindi—the “Jadu 
Ghur,” or mystery house, as it is always called by 
the natives. In mV wanderings in the Kashmir Hima¬ 
laya up to ]86j the story of the “Jadu Ghur” would 
crop up. It was thoroughly known in Kashmir, on 
into Ladak, and extended, I believe, into Central Asia* 
wherever Kashmir merchants are to be found. 

I much fear my explanation of what is done \n a 
masonic lodge, and of what its use is, did little to 
alter whatevt?r was in the mind of my informant. 1 
do know' that these impossible tales carry enormous 
weight for evil among the mass of the people, both 
male and female. Their dissemination should be 
watched and met. “The Viceroy’s suggestion that 
a dangerous agitation in India can be allowed to take 
its own course unguided and unimpeded bv those in 
authority” is folly, and shows utter ignorance of the 
people he has been sent to rule. 

H. H. Godwin-Austen. 

Note, Godaiming, October 3. 




Awing’* “ThsrmoiyiMimiot/’ 

The very appreciative review of my book on 
“Thermodynamics for ‘ Engineers/* which appeared 
in Nature of September 16 over the well-knoWn 
initials “H. L. C.,” points out what is certainly a mis¬ 
statement. Will you kindly allow me space to cor¬ 
rect it? 

On p. 123, in speaking of the Mollier chart, the 
co-ordinates of which are the total heat 1 and the 
entropy f>, 1 should have said that the critical point 
is "near / 1 not “dt,” the point of inflection of the 
boundary curve. It is, as “H. L. C.” suggests, a 
little above the point of inflection- The isothermal 
line which passes through the critical point suffers 
inflection in touching the boundary curve there. The 
line of constant pressure which passes through the 
critical point also has a singular point there, namely, 
a point at which 

gsh-gbi** 

Without undergoing inflection, it has a “stationary 
tangent u at the critical point. These features 
of the curves of constant temperature and of 
constant pressure which pass through the critical 
point are apparent in the chart for carbonic acid, 
given on p. 148. It will also be apparent from that 
chart that the point at which both those singularities 
occur lies a little above the point of inflection of the 
boundary curve itself. 

The following corrections should therefore be made 
dn p. 123 of my book: 

In line i, for “at” read “near/* 

In the footnote, delete the last two sentences and 
substitute : “ Hence also, at that point, 



~ o, and 


(**) .(£*) -o, 

l d$P/p \dtp*/p 


since on the Tf chart the 'constant-pressure line 
through the critical point runs level and suffers 
inflection there. Thus on the chart the constant- 
pressure line through the critical point has zero 
curvature there, though it does not suffer inflection,” 
Also, on p, 149, line 1, for “coincides with” read 
“Is a little above.” J. A* Ewing. 

The University, Edinburgh, October 13. 


A Diver's Motes on Submarine Phenomena. 

Sir Ray Lankkstkr in one of his delightful popular 
papers describes how he found that the glowing light 
produced by rubbing quartz pebbles together could 
still be got when the rubbing was done under water, 
as, for example, when holding the pebbles submerged 
in a bucket. On the supposition that if the effect 
were connected with entangled or surface-adhering 
air it should be enhanced under a high pressure, an 
experiment was made. My occupation involves a 
good deal of diving work, and op a recent occasion 
I took down a few suitable pebbles to a depth of 
21 fathoms. On rubbing them together sparks were 
produced to just about the same extent as when tried 
in a few inches of water. The light on the bottom 
was dim enough to allow of the sparks being seen, 
yet r visibility was relatively good. 

Wave-action at this depth can be very violent. 
The wreck of a freshly sunk Atlantic liner at the 
same place was battered to pieces in the course of a 
single gale, and the large stones strewing the bottom 
are flung about amongst her remains whenever there 
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is a big, Jong swell runnihgv As many of IhsEe stmHMi 
are. quartz, there may probably be considerable 
illumination on Such occasions. w 

In connection with light under water, l may men¬ 
tion that if, as often Happens, one's hand gets cut 
when working at a fair depth the blood streaming 
out into the water looks quite black, like ink, set the 
source, thinning out to a bluish cloud as it gets more 
diluted with sea-water. No trace of redness can be 
made out. Similarly, an abrasion looks like a dab 
of tar on one's hand. I presume that this effect is 
caused by the absence of red rays, which are cut off 
by the upper layers of water, and that it could be 
predicted; but 1 do not understand why m the same 
circumstances crabs (C\ pagurus) look as red as they 
do on deck. 

The volume of air in his dress at a given time is 
a matter of much importance to a diver. He has to 
control his buoyancy to suit the work in hand, and 
on a change of depth must rapidly adjust the valve 
to maintain the same volume during and after the 
change of pressure. Failure to do so results in a 
“squeeze” or a “blow-up,” either of which may be 
fatal. 

Fish with swim-bladders must have a similar 
practical interest in this application of Boyle's law, 
and a diver who considers the matter will be able 
to sympathise with them in the difficulties they must 
often encounter from their relatively slow means of 
adjusting volume. 

Usually when a mine or similar explosion. takes 
place under water numbers of swim-bladdered fish 
float to the surface. Stunned or injured, they have 
risen above the depth for which they were adjusted, 
and the resulting expansion of the bladder gases then 
overcomes any efforts they may make and surges 
them upwards, hopelessly out of control. In addition 
to the distension so often described, many of them, 
as’ 1 have found, are killed by rupture of the bladder 
and resulting internal haemorrhage. It is curious that 
the escaped gas from the bladder often finds its way 
into the heart and great vessels, producing a condition 
like that due to compressed-air illness. 

The diver going down to a wreck where blasting 
has been going on generally finds that numbers of fish 
have fallen to the bottom through a converse process 
and are lying there dead. On a recent occasion 
where blasting was going on almost daily the 
accumulation of dead pollack, pout, horse-mackerel, 
etc., on the bottom attracted swarms of spotted and 
spiny dogfish, which could always be seen cruising 
about among the wreckage, often with dead fish in 
their mouths. The blasting, of course, went on just 
the same, and heavy charges were often fired in the 
midst of these shoals, but 1 have, never been able to 
find a dead dogfish on the bottom (having constant 
negative buoyancy, they always sink when dead), On 
the contrary, I have (from the ship) seen them rise 
to the surface immediately after an explosion in 
pursuit of the stunned swim-bladdered fishes and tear 
them to pieces as if nothing had happened. Dogfish 
have no swim-bladder, and its absence enable® them, 
as in this case, to dash from a hydrostatic pressure 
of 57 lb. per sq. in. to atmospheric pressure and back 
again with their prey without ill-effects. Moreover, 
it is probably this absence of an included gas space 
which renders them so immune to submarine 
explosions. 

Another point about swim-bladders. In the North 
Atlantic sunfish and basking shades idling at the 
surface of deep water, with positive buoyancy yet 
without swim-bladders, are familiar arid somewhat 
puzzling objects. With such means as one has, 
aboard ship I find the specific gravity of skates to 




be and of spotted dogfish 496$; thrf latter sink 
quite firfrt when they stop swimming for a moment. 
Presumably a basking shade woula have a similar 
specific gravity, yet it floats. To catch one and solve 
the problem is not easy, but a friend kindly harpooned 
a sunfifsh for me. It was 3 ft* long and weighed 
115 Ifc. The body was completely enclosed in a rigid 
case of some tough tissue resembling cartilage to the 
naked eye, but extraordinarily light. This shell 
varied from 075 to 1-25 in. in thickness except about 
the hebd, where it was very massive. It could be 
dissected off in slabs, and the thicker of these floated 
when thrown overboard. With the absence of bone, 
an immense fatty liver, and this queer, buoyant 
cuirass, I think we have the solution in the case of 
the sunfish. G. C, C. Damant. 

H.M. Salvage Ship Racer, Portsmouth. 

Old I Hah Maps. 

The fact that I have been able to refer your 
reviewer to an important map with which he was 
previously unacquainted is some compensation for the 
necessity for his last sentence (Nature, October 7, 
p. 180). 

A few years ago I spent some weeks among the 
maps in the library of the Geological Society of 
London, and tried to settle the question of the dates 
and editions of Griffith’s maps. Since your issue of 
October 7 I have re-examined the evidence, with the 
additional help of a volume of Dublin addresses, once 
the property of Prof. Phillips, which I have recently 
obtained. The only conclusion I have been able to 
arrive at is that the Irish and English literature on 
the subject is vague and contradictory. 

The writer of Sir Richard Griffithobituary in the 
Geological Magazine, 1878, p. 525, states : “ So long 
ago as the year 1812 the first outlines were attempted 
of , . . a geological map of Ireland. No labour 
seemed to Griffith too great in order to carry out this 
great work satisfactorily. Four editions of it were 
published, the latest of which was issued in 1854.” 
Judd (loc. cit. r 1898, p, i<jq) tells us the large map of 
Ireland was exhibited in 1838 and published in 
March, 1830, and a second edition was published in 

1855- 

On June 13, 1839, Griffith read a paper (Journ. 
Geol. Soc, Dublin, 1839, p. 78) on “ Presenting to the 
Society the Geological Map of Ireland in the Large 
Scale, the Result of my Labours for Upwards of 
Thirty Years.” Later (loc. cit> % 18*57, P- 294) be read 
a similar paper on “ Preparing the Last Edition of mv 
Geological Map of Ireland dated April, 1855.” Close 
(Journ. Royal Geol. Soc. Ireland, 1879, P- H*) stated : 
“Very shortly after that [April, 1838], in the same 
year, the large map . . . was brought out, though for 
some reason which does not appear it was not regu¬ 
larly published so as to be accessible to all until 
March 28, 1839, the date which is Inscribed upon it”; 
and (p. 142): “Tn June, 1840, only fifteen months 
after the last-mentioned edition, a new issue appeared. 
. . . In the short time mentioned changes had been 
made in the map in no less than forty places/' We 
also learn (pp. 144-45) that a small edition of the 
map was published, and in 1855 a revised and the 
last edition was issued. 

Apjohn (loc. cit\l 1841, pp. 158-59) states that as 
early as February, 1841, <4 in point of fact, three maps 
have been published by Mr. "Griffith, first, a map on 
a comparatively small scale . . . and subsequently a 
first and second edition of his large map. We have 
already seen how great are the discrepancies between 
the ttvo larger maps "—this, be it noted, being before 
the publication of the 1853 and 1855 editions. • 
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The Geological Society possesses 4 large map 
“revised in 1853,” and*a smaller map (circa i860) by 
Griffith is “copied from the large map of 1853." 

. So among tfwse conflicting contemporary statements, 
as to dates and editions I may be pardoned, after this 
lapse of time, for requiring to be “corrected.” 

Museum, Hull. T. Sheppard. 

A Visual Mutton. 

Mr. Turner should have consulted some standard 
work on experimental psychology before claiming a 
visual illusion as “new ” (Nature, October 7, p. 180) 
and advancing an explanation which experiment has 
shown to be wholly inadequate to account for the 
retinal after-sensations of movement. The effects are 
quite independent of movements of the eyes, and 
as truly “sensory” in character as the after-effects of 
colour and brightness. C. S. Myers. 

Gonville and Caius College, Cambridge, 

October 17. 

The phenomenon referred to by Mr. Turner and by 
Prof, Boycott in Nature of October 7 and 14, pp. 180 
and 213, was described by Aristotle in his treatise On 
dreams (*‘Parva Naturalia”) thus: “Also, the senses 
are affected in this way when we turn quickly from 
objects in motion, e.g* from looking at a river, and 
especially from looking at swiftly flowing streams. 
For objects at rest then seem to be in motion/* 

The phenomenon has since been rediscovered times 
out of number, e*g. by Purkinje in 1825, R. Adams 
in 1834, Johannes Muller in 1840, Sir David 
Brewster in 1845, etc. I reinvestigated it experi¬ 
mental!)', and published the results of this research, 
together with a historical survey, as a monograph, 
“On the After-Effect of Seen Movement,” in the 
British Journal of Psychology (Monograph Supple¬ 
ments, No. 1, Cambridge University Press). 

A. Wohlgemuth. 

70 West End Lane, London, N.W.6, 

October 18. 

The visual illusion described by Mr. Turner and by 
Prof, Boycott in Nature of October 7 and 14 was 
described by me in Nature of October 18, 1917 (vol. c., 
p. 126), and commented on by Dr, F, J. Allen and 
others on pp. ia 6, 165, 225, 'and 325 of the same 
volume. It had also been described in Nature* 
vol. lxx., p. 107, and vol. lxxviii., pp. 225, 277, and 
305. It was also pointed out by me in vol. c M p. 284* 
that the phenomenon had been fully described bv 
Dr. John Aitken in the Journal of Anatomy and 
Physiology, vol. xiii., p. 322. The illusion may, per¬ 
haps, be best seen by looking through a microscope 
and slowly rotating the stage; as soon as the rotation 
is stopped the field appears to be revolving in the 
opposite direction, and so strong is the illusion that 
the stage may again be rotated very Slowly in 
the original direction for io° or 15 0 and will 
appear to the eve to be perfectly still. The same 
phenomenon may be seen when a pianola roll is 
stopped, the roll appearing to be slowly moving back¬ 
wards. In some forms of pianola there is, in front 
of the record, a glass panel on which is a small knob 
for opening and shutting the panel; if the finger is 
placed lightly on this knob while the roll appears 
to be running back, I have the very curious tactual 
illusion that the knob is also moving upwards, and 
that it presses more and more against the finger* 
One or two others, however, with whom I have tried 
the experiment do not perceive the tactual illusion, 

C. J. P. Cave. 

Ditcham Park, Petersficld, October 17. 






Possible New Sources of rower Alcohol. - ’ 

By C. Simmonos. f 


T WO reports have recently been issued dealing 
with various aspects of the fuel question. 
The first 1 is devoted largely to a consideration of 
the supplies of alcohol which might be made avail¬ 
able for use as a motor fuel; the second 2 includes 
a note upon the production of alcohol from coke- 
oven gas, with a memorandum describing the pro¬ 
cess now being developed experimentally for the 
purpose. In the present article it is proposed 
briefly to survey the position as regards alcohol, 
leaving aside the question of alternative motor 
fuels. 

As noted in the first of the two reports, the 
enormous and rapidly increasing consumption of 
liquid fuels is tending to exceed production, so 
that it is very important to supplement those now 
employed by developing the use of new ones in 
every possible way. In the United Kingdom the 
quantity of petrol received during 1914 was about 
120 million gallons; the imports in 1919 had risen 
to 200 million gallons, and the estimate for the 
present year is 250 million gallons. 

It is now accepted that alcohol, either alone 
or mixed with other liquids, can be used to replace 
petrol in internal-combustion engines, the most 
suitable fuel being probably a mixture of alcohol 
with benzol, or with benzol and ether. But to 
alcohol we must first obtain the raw materials, 
hese are, in the main, starch- or sugar-containing 

f ilants. So far as this country is concerned, grain 
barley), potatoes, and mangolds would appear to 
be some of the most suitable crops : the last has 
not hitherto been used for the purpose to any 
large extent. Reckoning, for present purposes, a 
gaEon of alcohol of 95 per cent, strength as equi¬ 
valent to a gallon of petrol, how much of these 
raw materials should we require to supply the 
250 million gallons which represent our annual 
consumption of petrol? 

We should want more than 4 million tons of 
barley, or 12^ million tons of potatoes, or 25 
million tons of mangolds. Roughly, the total 
annual production of potatoes in the United King¬ 
dom is only one-half, and of the other two 
materials barely one-third, of these quantities. 
The barley we produce is already largely used in 
the making of malt; the potatoes and mangolds 
are foodstuffs. Since this country is very far from 
being self-supporting in the matter of food, no 
considerable proportion of these crops could be 
diverted to increase the production of alcohol. 
They command a much higher price as foodstuffs 
than could be paid for them as sources of “ power ” 
alcohol. 

Our own case is fairly typical of the position 
iin general. Foodstuffs, whether produced at 
home or abroad, will probably for some time yet 

4 w Fuel for Motor Transport.*' An Interim Report by the Fuel Research 
Bo*rtLDepartment of Scientific and Industrial Research. (i<jao.) 

2 “ Fuel Economy.” Third Report of the British Association Committee. 
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be too valuable for use on any large scale as 
sources of alcohol. Meanwhile, what of possible 
new sources? 

As regards synthetic methods of making alcohol, 
there are only two which, so far, have come near 
to commercial success. One of these is the manu¬ 
facture from calcium carbide, itself produced from 
coke and limestone. The carbide yields acetylene, 
which by appropriate chemical treatment is con¬ 
verted into acetaldehyde; and the aldehyde, when 
mixed with hydrogen and passed over heated 
nickel as catalyst, is reduced to alcohol. The pro¬ 
cess was to have been worked on a large scale in 
Switzerland, but little has been heard of it lately. 
It may have been remunerative during the war, 
but has not developed as much as was expected, 
and appears now to be hanging fire. In any case, 
cheap power for making the carbide is essential; 
and according to some German calculations it 
would be more profitable to convert the carbide 
into cyanamide, and use this as a fertiliser to 
increase the potato crop for conversion into 
alcohol. A much better yield would thus be 
obtained. 

The other synthetic method is based upon the 
utilisation of a by-product. The gas emitted from 
coke-ovens consists mainly of hydrogen (50 per 
cent.) and methane (25 per cent.), with smaller 
quantities of nitrogen, water vapour, and tarry 
impurities, and about 2 per cent, of ethylene. 
After a preliminary purification of the crude gas 
to eliminate tarry matters, ammonia, naphthalene, 
and benzene hydrocarbons, the greater part of the 
ethylene can be absorbed in strong sulphuric acid, 
forming ethyl hydrogen sulphate, wnich, when 
diluted with water and distilled, yields alcohol. 
Experiments have shown the possibility of obtain- 
ing i -6 gallons of alcohol per ton of coal carbon¬ 
ised, and according to some estimates the cost of 
manufacture would be about 25. per gallon. 

Assuming a similar yield from all the coal car¬ 
bonised in British coke-ovens (about 15 million 

tons per annum), the yearly supply of alcohol 

from this source would be about 24 million 

gallons. The manufacture, however, is at present 
only in the early stages, and it is too soon to 
judge what the permanent prospects are. But, 
even if the suggested yield of 24 million gallons 
is eventually reached—and this, for various 
reasons, is unlikely—it would be less than one- 
tenth of our present petrol consumption. It would 
be a very acceptable contribution, but insufficient. 
An increase of 100 million gallons or more shoidd 
be aimed at. 

Thus, for the moment at least, we are still 
dependent upon fermentation methods for arty con¬ 
siderable increase in the supplies of alcohol. We 
come back, therefore, to the question of ferment¬ 
able raw materials. :v 

Still dealing with the needs and of 
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the United Kingdom, it may be said that to pro¬ 
duce an additional too milliongallons of alcohol 
we should have either to devote about 847,000 
more acres to potatoes at the present average 
yield of 5^ tons per acre, or else to increase this 
yield to something above 9 tons on the present 
acreage. For the same quantity from mangolds 
an additional 513,000 acres would be required, 
or else a yield of 34$ tons per acre instead of the 
present average of about one-half this amount. 
Two suggestions have been made towards the 
possibility of effecting this increase. One is that 
by a greater use of fertilisers and better cultiva¬ 
tion the crop yield might be raised sufficiently to 
meet the demand even with the present acreage, or 
with a relatively small increase. As regards 
potatoes, more than 10 tons per acre have been 
obtained in various Irish districts, so that an 
average of 9 tons does not seem impossible. The 
figures given by the Fuel Research Board for the 
mangold crop in 1919 work out to 16J tons per 
acre, but some years ago the average was 20 tons, 
and 24-30 tons have been mentioned as obtain¬ 
able. If the normal crop of mangolds under good 
conditions is anything like the last estimate, no 
very great increase in yield and acreage together 
would be required to give the raw material for 
100 million gallons of alcohol. 

The second suggestion is that, leaving apart 
the land at present cultivated for foodstuffs, waste 
land might be reclaimed and devoted to carbo¬ 
hydrate crops for alcohol production, so that there 
would be no diminution of present food supplies. 
Again turning to Ireland, there are, according to 
a recent writer, thousands, and even hundreds of 
thousands, of acres of waste land which could, 
without any great expenditure of money, be utilised 
for the purpose. In this country some small- 
scale experiments on reclamation are actually in 
progress at Holton Heath, where several acres of 
heath land have been reclaimed and planted with 
artichokes for a practical study of the question. 
At present, however, the work is not sufficiently 
advanced to allow of useful deductions being 
made. 

The general conclusion arrived at in the interim 
report of the Fuel Research Board is that the 
production of alcohol in any considerable quanti¬ 
ties from vegetable materials grown in the United 
Kingdom is not economically possible, owing to 
(1) insufficient acreage; (2) high cost of cultiva¬ 
tion, harvesting, and manufacture; and (3) the 
fact that the most suitable raw materials are also 
important foodstuffs. The two suggestions noted 
above might go far to meet the first and third 
points, but the second still remains, and it is, of 
course, a crucial orte. In tropical and sub-tropical 
countries, wrhere land is plentiful, labour cheap, 
and sunshine abundant, it may be quite practic¬ 
able to grow vegetable substances such as cassava, 
arrowroot, ahd maize at such a cost as will make 
them very important sources of alcohol. Maize 
has been much used in the past, but just now its 
price—no doubt an abnormal one—precludes its 
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use^ on a large scale. In regions such as South 
Africa and South America, however, two or even 
three crops can be secured yearly, and it has been 
urged that with proper organisation and develop¬ 
ment this raw material could, under conditions of 
mass-production, become one of the most import¬ 
ant supplies. 

Turning now to other possibilities, one of the 
first to be mentioned is the utilisation of cellulose 
materials as sources of alcohol. Two processes 
are already well known; others are in the experi¬ 
mental stages only. The cellulose of sawdust and 
other wood waste can be hydrolysed with acids 
and partly converted into fermentable sugars* 
This process has been under trial for several years 
in America, but has not yet definitely established 
itself as a successful manufacturing operation in 
normal times. In countries where wood pulp is 
made, a considerable quantity of alcohol is ob¬ 
tained from waste sulphite liquor, a by-product 
which contains a small percentage of fermentable 
sugars produced during the treatment of the wood. 
An interesting recent proposal (Rogers and Bed¬ 
ford) is one for obtaining alcohol from rice straw 
and husk, a cheap raw material available in large 
quantities. The straw is softened by steaming, 
and treated with hydrochloric acid or with calcium 
hypochlorite and chlorine to disintegrate the fibres, 
then pulped, and the hydrolysis of the cellulose 
and starchy matters completed by means of diluted 
hydrochloric acid. After the conversion to sugar 
is finished, the acid is neutralised, and the solution 
of sugars fermented and distilled. It is under¬ 
stood that arrangements have been made for large- 
scale experimental trials of this process in India, 
with the view of ascertaining whether the pro¬ 
duction of fuel alcohol from these and similar 
cheap cellulose materials can be definitely estab¬ 
lished. 

Experiments are also in progress to ascertain 
whether a micro-organism can be obtained which 
will effect the direct conversion of cellulose into 
’fermentable sugar. Success on the lines of this 
or the preceding process would open out the pros* 
pect of utilising a large amount of waste cellulose 
substances as sources of alcohol. 

Among other possible new sources may be men¬ 
tioned a tuberous plant, Polynnia edulis , growing 
in the Andes, which is said to be now under trial 
in France. The tubers range up to 2 lb. in weight, 
and have a carbohydrate content comparing 
favourably with that of mangolds. A special sugar 
beet is also being experimented with. Little in¬ 
formation, however, is available yet as to whether, 
in the matter of yield and cost, these plants 
offer any marked advantages over those now in 
use. 

Our general survey indicates, therefore, that, 
although the home production may be appreciably 
increased, it is mainly to the organisation and 
development of our overseas resources that we 
must look for any very considerable increase in 
our supplies of alcohol cheap enough to be used 
as fuel. 
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The Natural History of Everyday Creatures 1 


M ISS FRANCES PITT has given us a delight¬ 
ful book of personal observations on the 
everyday creatures that may be met with in 

f garden, meadow, and hedgerow-—the mice, birds, 
rogs, toads, and other animals that every person 
Comes across. She records what she has seen 
and learnt, and is plainly an observer of experi¬ 
ence and insight. She shows the interest of the 
life at our doors, and makes it clear that there is 
a great deal still to be discovered. Her book is 
strongly to be recommended for young people, 
not only because of its interest and its simplicity 
of style, but also because of its scientific temper. 



Fir.. t.-A toad cUmbirtg. From *^ild Cr«atwes of Gardon and H*dger«w. 


We feel at every turn that here is an observer who 
has a great respect for facts. We recommend the 
book to young people—there is no writing down 
to them, but we are sure that many people who 
are not young in years will enjoy the author’s 
observations thoroughly and learn much from 
them. The photographic illustrations are excel¬ 
lent. 

The book begins with bats, which are bundles 
of peculiarities and puzzles. Let us take an ex¬ 
ample of Miss Pitt s method. When a bat, hack¬ 
ing in the twilight, makes a dash after an insect 

} : 

"WiM Cro«ur*» of Garden and Hedgerow.’' 

* 9 * uH-a** (London : Constable and Co., Ltd., tg*o.) 
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and catches it, it often apparently tumbles 
through the air for a foot or two* This is because 
the bat, haying grabbed its insect, bends its head 
down into its interfemoral pouch, where its prey 
cannot escape, and crunches it quickly as the bat 
goes on flying. Now Miss Pitt won the confidence 
of a pipistrelle to such a degree that it sat on her 
hand turd ate all the flies it could get—making 
nothing of twenty to thirty at a meal. "My little 
pipistrelle had hitherto caught and pouched all its 
food when on the wing, and from habit felt com¬ 
pelled to try and pouch the flies I gave it, though 
sitting in an attitude that made this almost im¬ 
possible. The result was that time after 
time it tumbled over, and would right it¬ 
self with such a puzzled and bewildered 
look! However, the difficulty of doing 
the proper thing did not stop it eating.** 
The bank-vole matches the soil, dead 
leaves, and withered grass so wonderfully 
well that it is very safe so long as it does 
not move; but if it moves too soon the 
kestrel drops on it like a stone. Miss 
Pitt kept three in a large glass-sided cage, 
and proved their fear of attack from 
above. “ They did not take any notice of 
things moving beside them, but the 
slightest thing overhead sent them dash¬ 
ing for cover or made them crouch like 
stones where they were. The cage was 
arranged to be as much like part of a 
bank as possible.” Of great interest is 
the story of a young thrush which took 
about a week to learn how to deal with 
snails. “ It was very evident that he 
learnt by experience, and that the snail¬ 
cracking habit of the thrush is not a 
specialised instinct, but arises from the 
tendency of this bird to beat on the 
ground and thus kill any food, like a big 
worm, which cannot easily be managed. 
My thrush would beat and hammer 
anything that was at all troublesome or 
which he did not understand.” This is the 
kind of observation that gives the book a 
high value. Dealing with shrews> Miss 
Pitt says: “ It is only by watching these 
small animals that one can gain any idea 
of their untiring energy, intense vitality, and their 
gteat pugnaciousness. They are perhaps the most 
quarrelsome creatures in the world ! If lions and 
tigers were as fierce, active, and fearless in pro¬ 
portion to their size, as shrews and moles are in 
comparison with their little bodies, what avpfpl 
creatures they would be !” In regard td the dekith 
of large numbers of common $hrews in the 
autumn, the author favours the theory that theie 
animals are "annuals;” Here, as in so me Other 
parts of the book, there is a useful exposure pf: 
the rtonsense that is often talked about the nitaery 
and cruelty of wild Nature. ' W M to usf it sewis 
dreadful that death should be always on 1 thewatch 4 
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for them, It seems almost certain that the small 
animals enjoy thdr life to its utmost.” We come 
next to a sympathetic study of frogs and toads* 
The toad’s eyes are described as of ‘‘a pale metal¬ 
lic brown with reddish lights like flickering fires 
in theft depths*” This is good, but we ao not 
like the suggestion that iris and pupil are syno¬ 
nymous, and we should not ourselves speak of 
the,toad ejecting its poison. It is interesting to 
learn that toads will go over a mile to a particular 
breeding-pond—perhaps a sort of “homing.” Miss 
Pitt’s workmanship is first-class throughout, but 
she excels herself in dealing with mammals. What 
a fine picture she gives of the long-tailed field- 
mouse, with “great black eyes looking ready to 
jump out of its head,” which washes itself when 
the least upset, a great climber, a burglar of bee¬ 
hives. If the tail is suddenly seized, it skins , and 
the animal escapes, very like “a special arrange¬ 
ment to enable its owner to get away from hawks 
and owls." The mouse does not bite off the 
skinned bone, as some books say; the caudal 
vertebra; dry up and fall off of their own 
accord. 

We thought we knew something about moles, 
but we have learned much from Miss Pitt. For 
their size they are extraordinarily fierce and 
strong; they fight furiously, and it is doubtful 
whether a weasel could master one. On one occa¬ 
sion a mole moved a nine-pound brick, which is 
like a man moving more than three tons. Their 
rate of digestion is past belief, and they require 
meals almost continuously. One that was supplied 
with forty worms in the late afternoon was dead 
next morning—with an empty stomach. “What¬ 
ever you do, don’t despise the ‘poor little mole,’ 
. . , in its dark tunnels it fights, hunts, feasts, 
mates, and enjoys life with quite as much gusto 
as the creatures of the light and air.” 

Miss Pitt made a fine experiment with a very 
young common rat, still blind, feeble, and very 
naked. She gave it in a diplomatic way to a cat, 
whose litter had been reduced to one—about ten 
days old. 44 1 could hardly hope that the cat would 
be so good, or shall I say so foolish, as to nurse 
such an utterly different baby as the rat! ” But 
that was what happened. The rat was accepted, 
cleaned, fed, fondled, tended, and treated just like 
the kitten along with which it was reared. Even 
after another family came to occupy the cat’s 
attention, she remained on friendly terms with the 
rat and often paid him a visit. The cat in ques¬ 
tion had been a good ratter, but after the adoption 
ratting was done with ! 

In the study dealing with the pied-wagtails, 
willow-wrens, and great tits of a garden, tbe 
author notes that the parent wagtails worked for 
sixteen hows a day, and in that time brought 
food about 1^2 times to the nest ; and it is not 
merely the going to and fro; there is the search¬ 
ing for insects in between. It is suggested, by 
the i*ray, that the willow-wren^ domed nest serves 
to heap <he sun off the young birds, which are 
greatly distressed by heat. There is a lively 

tfo, 2660, V 0 t. 



account of the slow-worm, the common lizard, and 
the grass snake; thus in reference to the local 
life of the discarded tail of the slow-worm we 
read: 41 Fancy being able, when threatened by a 
foe, to throw off such an important part as a 
tail, and slip away, while it dances on the ground 
and occupies his attention.” We have often found 
students puzzled by the expression “casting or 
shedding the skin ”; and as Miss Pitt explains 
that the skinned tail of a field-mouse dies, perhaps 
she may be fairly asked to explain why a snake 
which sheds “ many skins ” is able to live on. It 
is new to us that the skeleton of the slow-worpn 
shows rudiments of legs. We make such 
trivial observations because the book is, so 
perfect. 



fie. a.—The long*t&1l«d ficld-monw. From "Wild Creatures of 
Carden end Hedgerow. 41 


A study of the short-tailed field-vole, prolific, 
harmful, greedy, but very likeable, raises a number 
of interesting points. The dull, dark brown fur 
is a good instance of prolonged sifting: “ It is 
not that it matches either the stems of the grass, 
or the bare earth, but it goes wonderfully well 
with the shadowy places between the plants/ 1 
Who can explain why a comfortably caged mother, 
captured along with her litter of six, will coolly 
and collectedly, after a careful toilet, remove one 
baby after another from the nest, and give each 
a sharp and fatal Kite? The ways of mice and 
men! We have left to the end the story of the 
hed&ehdg, which 1 Miss Pitt defends from many 
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calumnies. Its appetite for a dead rabbit or the in making the spines stand out firmly. We like 

like has doubtless given some basis for misinter- what is said in regard to the individuality of hedgfer 

pretation. We doubt whether it is quite correct hogs and other beasts of the field. Miss Pittiit 

to say that the rolling-up musculature (orbicularis to be congratulated on a book which takes its 

fannicult) of the hedgehog is also used in raising place in the first rank of works on field natural 

the spines, but perhaps Miss Pitt means merely history. It is a personal record of clever, patient, 

that the contraction of the cap-like sheet is a factor and sympathetic observation. J. A\ T. 


Obi 

Prof. Yves Delage. 

Y a large number of zoologists, who have 
known the charm of Roscoff Marine Station 
during the last twenty years or more, the death 
of Prof. Yves Delage on October 8 will be felt 
as a personal loss. It was not merely that Prof.' 
Delage grudged no time or trouble if he could help 
ode with a piece of work; it was the impressive 
sincerity of the man and the simplicity with Which 
he wore his learning. He had an encyclopaedic 
knowledge of the shore-fauna and of the literature 
of biology, but he encouraged the learner with a 
Darwin-like humility. His devotion to science was 
singularly complete. All through his life, with an 
extraordinary intensity, he was preoccupied with 
biological and psycho-biological problems, and he 
did not often unbend his bow except for the simple 
pleasures of domesticity and the open air. 

, Yves Delage was born at Avignon in 1854 and 
educated at various provincial schools. He was 

f ready influenced in his student days by de Lacaze- 
luthiers, whom he afterwards succeeded both at 
tbp Sorbonnc and at Roscoff. It was under this 
master that he acquired " a great liking for 
“microtomy ” of a rather different sort from that 
which the word now suggests. We mean what 
Delage himself called “patient dissections under 
the microscope,’* the kind of investigation which 
he illustrated in his thesis (r88x) on the vascular 
system of sessile-eyed Crustaceans, That he did 
not, however, stand so aloof as Lacaze-Duthiers 
did from the use of the microtome was shown in 
subsequent researches, such as those'dealing with 
the development of sponges (1887). After a period 
of assistantship to Lacaze-Duthiers, of whom he 
always spoke with great reverence, Delage became 
professor at Caen and director of the adjacent 
Marine Station at Luc. He soon returned, how¬ 
ever, to the Sorbonne, and was actively at work 
there until quite recently. He was elected a member 
of the Institute in 1901, about the time when he 
assumed full charge at Roscoff; he received the 
degree of LL,D. from Aberdeen University when 
he attended the quatercentenary celebrations in 
1906; and he was awarded the Darwin medal by 
the Royal Society in 1916. For some years past 
his eyesight had given Way badly, but his mental 
vision was unimpaired. 

Delage*s scientific industry was at once a re¬ 
proach and an inspiration to those who knew him,; 
it was almost incredible. His great book on 
44 Heredity and the Great Problems of General 
Biology” (1895, second edition 1903) is a monu- 
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ment. It is marked by erudition, clearness of 
exposition, fair-mindedness, and keen criticism. 
We have temperamentally a great admiration for 
his judicial way of balancing evidence, sometimes 
so judicially that the reader’s mind is left in a 
state of indecision. His own view was definitely 
neo-Lamarckian, and he had many a thrust at 
Weismannism. Then there are the twenty 
volumes or so of “ L’Ann^e Biologique,” a very 
valuable series of critical summaries of current 
biological memoirs, even the last volume contain¬ 
ing many contributions from Delage himself. Again, 
there are the half-dozen volumes of the “Traiti de 
Zoologie Concrete,” in which he was ably assisted 
by M. H^rouard and others. Besides these there 
were smaller undertakings, such as the very suc¬ 
cessful volume, written along with M. Goldsmith, 
on “Modern Theories of Evolution” (1909), and a 
similar volume on “Parthenogenesis ” (1913). 

Delage’s most important contributions to zoo¬ 
logy and biology have been (x) his fine study of 
the life-history of the extraordinary Crustacean 
parasite Sacculina, (2) his precise work on, the 
development of sponges, and (3) his remarkable 
experiments on artificial parthenogenesis, with 
which his name (along with that of Jacques Loeb) 
will always be associated. We recall also the 
strange experiments on “merogony” and re¬ 
searches on the semicircular canals and otoeysts. 
The study of the ear had a great fascination for 
him. Nor can we forget a long paper on a whale 
stranded near Luc, for it was in this connection, 
about 1885, that we had in our student days, work¬ 
ing at the Luc laboratory, our first knowledge of 
Delage. We suppose that he made mistakes 
in his work like other distinguished men^ but 
surely his life was marked by what he said 
Lacaze-Duthiers had by example taught to his 
school—“la perseverance, la suite dans le travail, 
la conscience dans Pobservation, la sobriete dans 
les inductions th^oriejues.” 

Delage was at work at Roscoff this summer and 
autumn, and it is surely not Unfitting that the last 
subject of his eagter scientific analysis should have 
been dreams, bn which we believe he had recently 
completed a treatise. A young student who re¬ 
turned last month from a working holiday at 
Roscoff has given us a pleasing glimpse* with 
which we close our appreciation. Every day after 
lunch it was Delage’s habit to sit for a while in 
front of the laboratory so that any student might 
know fie was then apd there at home.' 

, „ , J. Arthur Thomson. 
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f Astronomy in Italy has suffered three heavy 
looses within a few months in the deaths of Rico6, 
Miflosevich, and Celoria. Gi6vanni Celoria, who 
died in Milan on August 18, was born in Piedmont 
in 1843, graduated at the University of Turin in 
1863, and then studied astronomy at Bonn and 
Berlin, On returning to Italy he was appointed 
by Schiaparelli an assistant at the Brera Observa¬ 
tory, Milan, where he remained almost all his life, 
becoming director in 1900, on Schiaparelli’s re¬ 
tirement, and himself retiring in 1917, Celoria’s 
astronomical studies were devoted mainly to the 
structure of the star system; he repeated some of 
Sir W. Herschel’s work on star-gauging, though 
with a much smaller telescope, and inferred the 
comparative thinness of the star-stratum in the 
direction of the north galactic pole from the fact 
that in this region he could see as many stars as 
Herschel had seen. He did useful work in another 
direction by collecting and discussing the records 
of several total solar eclipses the tracks of which 
crossed Europe in the Middle Ages, and he was 
able to fix the boundaries of totality with con¬ 
siderable precision; his work has been utilised by 
Dr. Cowell and others in the discussion of the 
secular acceleration of the moon. Celoria was also 
interested in geodesy, and held for a long time the 
chair of that subject in the Technical College of 
Milan. He was elected,an associate of the Royal 
Astronomical Society in 1917. 


We regret to note that the death of Mr. George 
TaNgye is announced in the Engineer for 
October 15. Mr. Tangye started business in 
* Birmingham, with four other brothers, in 1858. 
The firm was a very modest undertaking at the 


start, but came rapidly into prominence on 
account of the successful launching of the Great 
Eastern steamship, which was accomplished by 
use of the Tangye hydraulic jack. The firm Was 
one of the first to introduce steam-engines with 
interchangeable parts; its products in many fields 
of engineering have now a world-wide reputation. 
Mr. Tangye lived for many years at Heathfield 
Hall, formerly the home of James Watt. He 
carefully preserved Watt’s garret workshop, and 
brought together a fine collection of relics of 
Boulton and Watt, which he finally gave to the 
city of Birmingham. 


The death is announced in Engineering for 
October 15 of Sir John McLaren, who was weU 
known in Leeds engineering circles. Sir John was 
born in 1850, and finished his education at Durham 
University. He started in business in 1876 with 
his brother, and his firm carried out many im¬ 
portant contracts. When the war broke out he 
was made chairman of the board of manage¬ 
ment of the National Factories for Munitions in 
Leeds. He was a member of the Institution of 
Civil Engineers and of the Institution of Me¬ 
chanical Engineers, 


By the death of Mr. Henry Steel on October 7, 
chairman of the United Steel Companies, many 
organisations with which he was prominently con¬ 
nected have suffered a severe loss. Mr, Steel 
was educated in Brussels and at the University 
of London. The combine of which he was chair¬ 
man included many large firms, and had a capital 
of more than 9,000,000/. He became a member of 
the Iron and Steel Institute in 1886, 


Notes. 


Prof. T. W. Edgeworth David, C.M.G., F.R.S., 
professor of geology in the University of Sydney, has 
been appointed a Knight Commander of the Order of 
the British Empire (K.B.E.) for services in connection 
with the war. 

The gold medal of the Royal College of Physicians, 
which is awarded by the college every three years for 
distinction in public health, was presented to Dr. 
W. H. Hamer, Medical Officer of the County of 
London, on Monday, October 18. 

The Emil Fischer memorial lecture will be delivered 
by Dr. M, O. Forster at the ordinary scientific meet, 
mg of the Chemical Society on Thursday, October 28, 
at 8 p.m. By the courtesy of the Institution of 
Mechanical Engineers, the meeting will be held in 
the lecture theatre of that institution. 

The expedition sent by the Norwegian Government, 
in command of Capt. G. Hansen, to lay depdts for 
Capt. Roald Amundsen ha® returned safely, having 
accomplished its task. The Times announces that 
Uapt Hansen, after wintering In the Eskimo settle¬ 
ment at Thule, started northward in March this year, 
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accompanied by several Eskimo who had previously 
served with Peary. The march was along the coast 
of Greenland by Smith Sound and Kane Basin. North 
of Franklin Island fast sea-ice several years old en- 
abled the expedition to cross Kennedy Channel to 
Grinnell Land. With some difficulty, due to extremely 
rough pack, Cape Sheridan was rounded and the goal 
of the march reached at Cape Columbia, the most 
northerly point of Grant Land. There the last of a 
series of depots was laid which will enable Amundsen, 
if his Polar drift brings him to the neighbourhood, to 
abandon his ship and travel southward by easy 
marches to the Danish settlements in Greenland. 

The first Pan-Pacific Scientific Conference met at 
Honolulu on August 2-20, when some note¬ 
worthy resolutions were carried (Science, Septem¬ 
ber 24). Dealing with the promotion of scientific 
education, the conference recommended that the com¬ 
pensation for instruction and for research in science 
should be increased in order that young men may enter 
upon scientific careers without sacrificing all hopes of 
reasonable monetary returns; and, further, that men 
of exceptional attainments should be given rewards 
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which may be comparable with those Offered by com¬ 
mercial undertakings. A resolution was also passed 
advocatingthat efforts should be made to keep the 
public fully informed of the progress of science and 
■' of Its bearings on the affairs of the world. Resolu- 
> tions which concerned more nearly the institutes and 
universities of the Pacific countries dealt with the 
/training of teachers and lecturers, with the provision 
of fellowships, and with the migration of research 
students to institutions providing the best facilities 
for their own class of work. The conference recom¬ 
mended that the exchange of teachers between insti- 
. tutes in different countries should be encouraged with 
the object of widening the outlook of these instructors. 
Fellowships to which adequate stipends were attached 
ought to be regarded as rewards for scientific work, 
and substantial prizes given as rewards for young 
investigators who achieve notable results. It was also 
agreed that a clearing-house of information relative 
to opportunities for - scientific study and research in 
the Pacific area should be established. 

!. Sir W. H. Bragg delivered a public lecture at 
University College, London, on October 7, as a 
j general introduction to the courses on the history 
t of science to be delivered there. After referring to 
the Origin of these courses, the lecturer said there 
must be something innate in mankind to prompt an 
interest in Nature and to foster a belief in cosmic 
order in spite of apparent chaos. Already in the 
earliest civilisations,- in ancient Egypt and Babylonia, 
We see the beginnings of that close study of Nature 
Which has continued with varying success throughout 
the, ages. It i« in the nature of things for old views 
to he superseded. There has, however, been more of 
evolution than of revolution fn the history of scientific 
ideas. Each generation tries to correlate all the facts 
known to it, and it can do no more. Newton cor¬ 
related all his facts; Einstein has to take into account 
facts unknown to Newton. There is no finality in 
science. A belief in fipality would lead to stagnation. 
The history of science is interesting in many ways. 
It reveals the steps that have led up to our present 
orientation; it traces the evolution of the great 
scientific conceptionfr-*-like the atomic theory, for 
example; it shows the development of potent scientific 
instruments like the thermometer, etc.; it tells the 
story of the fruitful application of scientific dis¬ 
coveries—wireless telegraphy, for Instance; jt has the 
great human interest of showing how workers drawn 
from all sorts and conditions have co-operated in 
the building up of science; and it narrates many an 
inspiring epic of heroic struggle and perseverance, of 
triumph and tragedy, in the disinterested pursuit of 
noble ends. No wonder, then, that throughout the 
country there is awakening a new interest in the 
history of science. The subject offers a valuable 
educational opportunity. It merits the serious atten¬ 
tion of teachers and journalists and all whose business 
it is to teach how things have come to be what they 
are; and it is well adapted to serve all those who seek 
to improve their education by non-vocational studies 
that will add to the interest and joy of life. 
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American philologists have long been c^upled;' 4 iii ’| 
elucidating Use complex of dialects spoken .by the ^ 
Indian tribes. The more important languages have 
been fully investigated, but there still remain some , 
minor linguistic groups which are gradually coming ■ 
under inquiry. The Tunica, Chitimacha, and 
Atakapa languages, spoken within historical times 
in territory now incorporated with the States of 
Mississippi, Louisiana, and Texas, form the subject 
of a monograph by Mr. J. R. S want on, published as 
Bulletin 68 by the Bureau of American Ethnology. 
The first, the Tunica, is now spoken by only some 
half a dozen persons in a small reservation. For 
our knowledge of these languages, now practically 
extinct, we are indebted to Dr. A. S. Gatscher, whose 
collections were made in 1886, and further researches 
among the scanty survivors by Mr. Swanton have 
added little new information. This scholarly mono¬ 
graph gives a grammar and comparative vocabulary 
of these three closely allied forms of speech. 

The native tribes which occupied the vast region ' 
extending eastward from the Mississippi to the 
Atlantic are now understood to belong to at least 
seven linguistic stocks. Of these groups the 
Algonquian was the most numerous, followed by the 
Muskhogean, Iroquoin, Siouan, Timucuan, TJthean, 
and Tunican, all differing to such a degree that one 
would not have been intelligible to the other, and 
often, within the same linguistic family the various 
tribes .spoke different dialects. Thus such a diver¬ 
sity of languages and a great range of climatic 
conditions, mountains, prairies, swamps, and Ipkes 
produced a variety of customs influenced by natural 
conditions and environment. In perhaps no way are* 
these variations more pronounced than in tile forms 
of the dwellings of the various tribes. This subject is 
fully illustrated in the monograph (Bulletin 69) by 
Mr. D. I. Bushnell, jun., issued by the Bureau of 
American Ethnology. In this we have an investiga¬ 
tion of ancient village sites occupied by the various 
tribes, and the nature of the buildings erected by * 
peoples in various stages of culture, which is full of , 
interest. 

In the September issue of the Entomologist*s 
Monthly Magazine, Mr. F. W. Edwards deals with 
the habit of certain midges (Ceratopoginse) of sucking 
the juices of other insects. This propensity has Jong 
been known, but Mr. Edwards's exact observations 
appear to be the first connected series conducted in 
this country. The blood-sucking habit among the 
females of this group of insects possibly first arose 
from the partiality of its members for attacking other 
Insects. Few people who have used their gardens 
towards dusk have escaped the irritating punctures 
caused by these minute flies. 

In the Transactions of the Entomological Society 
of London (July, 1930) is a paper by Dr. G. D. Hale 
Carpenter on the forms and Acraeine models of 
Nymphaline butterfly, Pseudacraea eurytus Hobleyi, 
on the islands of Lake Victoria. Contained therein 
are some observations bearing upon the explanation 
i of the theory of mimicry by natural selection., The 





c&Jectofthe author Is to 4 $ibw that In the presence 
of greater numbers of models the biimics arc found 
to be true to type, but that tyberi they outnumber the 
models many transitional and other varieties are pre¬ 
served. The paper is & confirmation and extension of 
the author's earlier article published in March, 19x4. 
The destruction of butterflies, so far as selective action 
is concerned, is held to be mainly the work of young 
birds which have to learn what to eat and what to 
avoid. Thus in 1914, when the models were extremely 
abundant, any member of a combination would have 
been more likely to be the distasteful Acraune. The 
young birds would therefore leave that combination 
alone, while varieties of the Pseudacraea not con¬ 
forming to the model would be destroyed. As the 
birds grew older, and in localities where the models 
had become scarcer, one must suppose that the birds 
had forgotten what the latter tasted like, so that no 
pne form of Pseudacrfea had much more chance of 
surviving than any other. This explanation pre¬ 
supposes that the bird fauna stays on an individual 
island and does not fly from one to another. Dr. 
Carpenter has already brought forward some 
evidence which suggests that this is actually what 
does occur. 

Messrs. A. S. Kbnnard and B. B. Woodward have 
published in the Proceedings of the Malacological 
Society for September some 44 Nomenclatorial Notes 
relating to British Non-rrtarine Mollusca." After dis¬ 
cussing the names of various species of Testacella and 
Helix, they point out that the genotype of Ancylus is 
Patella lacustris , Linn., and that Ancylus fluviatilis , 
which belongs to a different genus, must be called 
Ancylastrum. This is a most unfortunate conclusion, 
because it is the latter species that has given the name 
to the well-known Ancylus Lake and Ancylus Clay of 
the late Glacial period in North-West Europe. Scarcely 
less regrettable is the authors’ desire 14 to once again 
point out ” that the name Bulinus is not available for 
“the Egyptian shells [stc] which play the part of host 
to Bilharzia,” or, indeed, for any mollusc. They may 
be right, but we do not agree that because O. F. 
Mtiller adopted Adanson’s pre-Linnean name Bulinus 
for four species, one of which was that imperfectly 
described by Adanson, his action “of course involves 
the acceptance of [Adanson T s] shell as the type of the 
genus. ” The authors are so severe on Dr. Annan- 
dale for thinking that the nanle Bulinus (or Bullinus) 
ought to be preserved because of its wide currency, 
that one is astonished to And them, almost with the 
same penful, writing of Bilharzia, which they must 
know to be a synonym of Schistosoma. It is doubt¬ 
less their misfortune rather than their fault that pages 
which blame the eccentric Fitzlnger for neglect in 
proof-reading should themselves exemplify that form 
of carelessness. 

From Buenos Aires we have recently received a 
copy of El Hornero , a journal of Argentine ornitho¬ 
logy published by a recently established society, La 
Socledad omltoldgica del Plata, constituted for the 
encouragement of the study of the birds of the 
southern portiop of South America. The journal 
delves its name Jfafnaro from the Spanish word 
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denoting One of the most characteristic birds Of 
Argentina, known to Englishmen as the oven-bird; 
and, to science as Furnarius ru/iw, and an illustration 
of the birds anddheir curious massive nest built up of 
clay adorns the cover of each issue. The present 
number contains a carefully prepared list of the dif¬ 
ferent species of penguins, found along the coasts of 
Argentina drawn up by Seflor R. Dabbene, the editor 
of the journal, and a list of 254 species of birds found f 
in the neighbouring Republic of Uruguay from the 
pen of Seflor J. Tremoleras, of Montevideo. Mr.< 
A. G. Bennett, of Port Stanley, in the Falkland 
Islands, contributes some notes on the habits and dis¬ 
tribution of the marine birds of that distant outpost of 
the British Empire, illustrated by reproductions of 
photographs taken by himself. The parasitic Mallo-, 
phaga pf the Argentine are treated of at considerable; 
length by Dr f F. Lahille, who has himself described 
31 out of the 159 species known to exidt In the 
Argentine; and, finally, Prof. Lucas KragHevich has 
an article on the fossil birds of the Republic, in which 
he discusses the relationship of Phororhacus with the 
recently described Diatryma of the Eocene beds of the 
United States. There are a number of shorter articles 
and notes, with an ample bibliography of recent pub-, 
lications dealing with South American ornithology, 
and the general get-up and editing of the journal 
reflect great credit on the Sociedad ornitoldgica del 
Plata and the editor, Seflor Dabbene. 

Mr. W. H. Taliaferro records (]ourn. Exper. 
Zool.y vol, xxxi., No. 1, July, 1920) the results of 
observations on the reactions to light in Planaria 
maculata, planned with the object of ascertaining 
how far, in this Turbellarian, the function of the 1 
eyes in the reactions to light can be correlated with 
the histology of these organs. Hesse (1897), who 
worked with certain Triclads which were negative to 
light, and hence moved away from the source of 
stimulation, maintained that this reaction was due 
to the fact that the sensory cells or rhabdomes were 
shaded by the pigment-cup which partially enclosed 
them, whereas when the worm turned in any Other 
direction the pigment-cup did not shade all the 
rhabdomes. When certain of the rhabdomes were 
Illuminated, as in the latter case, the animal turned 
so as to bring the sensory region of the eye again 
into the shadow of the pigment-cup. Hesse therefore 
maintained that the localisation of the photic stimulus 
is the specific function of the pigment-cup, which 
enables the animal to direct its course away from 
the source of light. Mr. Taliaferro has carried out 
experiments on normal PJanaria and on others from 
which one of the eyes, or a portion thereof, has bpen 
very carefully removed. He shows that the rhab¬ 
domes in the eye are arranged in two localised sensory 
regions. Illumination of one set is followed by the 
animal’s turning towards the side containing the 
eye, while illumination of the remaining rhabdomes 
is followed by the animal's turning in the opposite 
direction. The observed reactions can be explained 
without assuming (with Hesse) that the pigment-cup 
acts as a localiser of photic stimuli. Light must 
strike a given rhabdome parallel to the long axis of 
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the latter in order to cause stimulation; thus the 
position of the long axis of the rhabdome results in 
a localisation of photic stimulation. Light entering 
the pigment-cup from any given direction illuminates 
the rhabdomes in a definite area, and a large propor¬ 
tion of these have their long axes directed parallel 
to the stimulating rays of light, 

We have received from Prof. H. F. Osborn reprints 
of sojne interesting brief notes on vertebrate fossils 
in the American Museum of Natural History, New 
York. A good drawing is published of a newly 
mounted skeleton of Moropus, the strange odd-toed 
hoofed mammal from the Miocene of Nebraska, in 
which the large hoofs are sharply pointed and deeply 
cleft as in some edentates (Proc. Nat. Acad. Sci., 
vol. v., pp. 250^52, 1919). Prof. Osborn concludes 
that this must have been a forest animal, and that 
the peculiar feet were used, not for digging, “ but 
largely for the pulling down of the branches of trees. M 
A drawing of a restored and mounted skeleton of a 
long-jawed mastodon (Megabdodon) from the Pliocene 
of Texas shows well the Comparatively short limbs of 
the earlier elephant-like mammals (Proc. Nat. Acad, 
Sci., vol. v., pp. 265-66, 1919). Beginning apparently 
In northern Africa, these long-jawed mastodons 
reached Europe in Lower Miocene times, and 
appeared in America (Texas) in the Upper Miocene, 
attaining a gigantic size in the Middle Pliocene, The 
monograph of the Titanotheres is progressing, and 
Prof. Osborn describes some new fragments of jaws 
from the Eocene of Colorado (Bull. Amer. Mus. 
Nat. Hist., vol. xli., art. xv. ( 1919). The Jurassic 
Dinosaurs are also being actively studied, and some 
valuable notes on the original specimen of the gigantic 
sauroppd, Camarasaurus, from Colorado, are pub¬ 
lished by Prof. Osborn and Mr. C. C. Mook (Proc, 
Amer. Philos. Soc., vol. tviii., pp. 386-96, 1919). The 
authors agree with Dr. W. J. Holland that the axis 
of the, skull in the sauropods inclines downwards 
from the vertebral axis as an adaptation for brows¬ 
ing, and they give some striking restored sketches of 
the head of Camarasaurus as they think it appeared 
in life. 

The Memoirs of the Geological Survey of India 
(vol. xlvii., part 1) contain an extremely interesting 
account of the mines and mineral resources of Yunnan 
by Mr. J. Coggin Brown. Yunnan is the most south¬ 
westerly of the provinces of China, and is of import¬ 
ance from the British point of view because ft forms 
the eastern boundary of Burma and Assam; it has 
been but little visited by Europeans, and Mr. Coggin 
Brown’s explorations thus afford authentic informa¬ 
tion upon an extensive area which has hitherto been 
most imperfectly studied. The more important 
mineral products which he has described comprise 
coal, iron, copper, lead, silver, zinc, tin, arsenic, 
gold and salt. In addition to Tertiary lignite, coal 
of Mesozoic, Triassic and Carboniferous age is 
known, and the author is of the opinion that the 
province contains considerable quantities of coal, 
some of which, at any rate, is of good quality. He 
does not think there is much probability that coal 
can be exported in competition with other coalfields 
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of the Far East, but holds that it will find its chief 
demand in supplying the local railways and Idc&f 
domestic and metallurgical requirements. Iron ores 
occur in many places, and the production of cast- 
iron, castings, wrought iron and steel Is sufficient 
for all local requirements, which are, of course, by 
no means extensive. The native methods of iron* 
smelting are well described, and it is interesting to 
find that the Chinese have developed Charcoal blast¬ 
furnaces 25 ft. in height and 7 ft. across the boshes. 
The author does not think that there is much room in 
Yunnan for the development of iron-smelting upon 
modern European lines, but that the native smelters 
will gradually learn to improve their own methods. 
It is stated that copper has been smelted irt Yunnan 
for at least a thousand years, but although copper 
ores are widely distributed the industry appears to 
be a declining one. The same seems to be true of 
lead and silver* but the production of tin, on the other 
hand, is in a flourishing condition. 

Some interesting facts showing the limits of the 
continental United States which have been compiled 
by the United States Geological Survey are published 
in Science of September 24. The gross area of the 
United States is 3,026,789 square miles, of which 
2 >973»774 square miles are land and the remainder, 
53,015 square miles, water; this is exclusive of the 
area occupied by the Great Lakes and that within 
the three-mile limit on the Atlantic and Pacific sea¬ 
boards and in the Gulf of Mexico. The most 
southerly point of the mainland is Cape Sable, 
Florida, which is in latitude 25 0 7' N. and longi¬ 
tude 8l° 5' W.; this point is really forty-nine miles 
further south than the southernmost point of Texas, 
which often appears in maps to be the most southerly 
part of the land territory of the United States. The 
most easterly point is West Quoddy Head, near East- 
port, Maine, in longitude 66° 57' W. and latitude 
44 0 49' N.; and the most westerly Cape Alva, Washing¬ 
ton State, in longitude 124 0 45' W. and latitude 
48° 1 o' N. A small detached land area of northern 
Minnesota provides the most northerly point, in 
longitude 95 0 9' W. and latitude 49 0 23' N. 
The distance from the most southerly point of 
Texas due north to the forty-ninth parallel, the 
boundary line between the United States and 
Canada, is 1598 miles. From West Quoddy Head 
due west to the Pacific Ocean is 2807 miles, while the 
shortest distance from the Atlantic to the Pacific 
across the United States is 1152 miles, measured 
from the neighbourhood of Charlestown, South Caro¬ 
lina, to San Diego, California. The Canadian 
boundary line from the Atlantic to the Pacific ife 
3898 miles in length; the Mexican, from the Gulf of 
Mexico to the Pacific, 1744 miles; The Atlantic 
coast-line measures 5560 miles, the Pacific 2730 mites, 
while that washed by the Gulf of Mexico is 3640 miles 
in length. 

Blue Hill Meteorological Observatory has issued 
its observations and investigations for the year 
as vol. lxxxiii., part 4, of the Annals of the Astro- 
nomical Observatory of Harvard College, U. 5 -A* 
The work has been done under the directiop <rf Prof* 
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Alexander McAdie. Consecutive observations have 
now been published for thirty-four years. Atmospheric 
pressure, air temperature, vapour pressure, relative 
humidity, cloudiness, wind direction and velocity, and 
precipitation are given twice daily, at 8 a.m. and 
8 p.m., throughout the twelve months, and the means 
and totals are entered for each month with the 
differences from the normals for the thirty-four 
years, 1886 to *9*9- Wind frequency is given for each 
month and for the year for each 45 0 of the compass, 
and the mean and highest wind velocity. The dura¬ 
tion of sunshine and the percentage of the possible 
amount are also included. Phenomena showing the 
advance of the season for each of the thirty-four 
years are given, such as thawing of ponds, last snow¬ 
fall and last frost in spring, first blossom and first 
ripe fruit, first snowfall in autumn, and ponds frozen. 
There are numerous constants and averages for the 
thirty-four years, such as days with snow, hail, 
thunderstorms, and fog. Rainfall and snowfall and 
mean temperatures for each month of the thirty-four 
years are entered in tables. In the introduction a 
slip has been made in transposing the references to 
tables ix. to xi. A detailed description is given by 
Prof. McAdie of ”a quick method of measuring cloud 
heights and velocities/ 1 which will doubtless be useful 
at aerographic stations. 

Batavia Observatory h as issued a volume of 
140 pages, giving in detail the meteorological and 
magnetieal observations for 1915, and also the 
meteorological results for the several months for the 
fifty years 1866 to 1915 and the means for the whole 
period. The work is published by the Government 
of East India, under the supervision of Dr. W. van 
Bemmelen, the director. For half a century hourly 
observations of many of the elements have been un¬ 
interrupted. A change has been made in the position 
of the barometer during 1915 which reduces the daily 
range of temperature of the attached thermometer 
from 5 0 C. to only a few tenths of a degree—an 
important factor when searching for the diurnal range 
of atmospheric pressure. For wind velocity the 
factor 3 has been used as formerly for the reduc¬ 
tions, but it is found that the true factor decreases 
with the increasing velocities of wind. The results 
for fifty years probably give in many cases means 
which will vaty little by any increase in the length 
of the period, but the fifty years may contain cycles 
the means for which may differ considerably among 
themselves. Rainfall results are given for fifty-two 
years, and breaking these into two periods of twenty- 
six years* .the monthly averages are very different. 
Roughly speaking, the rainfall for the latter twenty- 
six years, 1890-1915, has increased in the southern 
winter months and decreased in the southern summer 
months. Magnetieal observations are given only for 
there , are curves showing the monthly devia¬ 
tions of the magnetic components from the mean 
yearly values.. 

The Report of the Cammitiee on the Standardise 
tiofi q{ the Elements of Optical Instruments just 
issued by the Research Department contains .much 
information of prime importance tp instrument- 
makers. It fixes standard focal lengths and diameters 
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for telescope objectives, angles of prisms for binocu¬ 
lars, and diameters of tubing and of screws and 
pitches of the latter. It strongly advocates inter¬ 
changeability amongst the products of the different 
manufacturers, and points out that two years agp 
the screws nominally of the same size turned out by 
one optical firm only in the country were interchange¬ 
able amongst each other. That firm has in a most 
public-spirited way offered to supply the chasers and 
gauges necessary to secure interchangeability. The 
adoption by the Committee of the inch as the unit of 
length will not permit of the principle of interchange¬ 
ability being extended to instruments of Continental 
manufacture. 

In the September issue of the Journal of the Franklin 
Institute Dr. F. E. Pernot has written an interesting 
and important paper on submarine-cable signalling. 
Dr. Pernot gives the results of experiments carried 

it by the members of the Signal Corps Research 
Laboratory of the U.S. Bureau of Standards. Several 
successful attempts were made to increase the carry¬ 
ing capacity of a submarine cable by superposing an 
alternating current on the existing system of direct- 
current signals. It is pointed out that currents of 
several frequencies can be used simultaneously, as 
each message can be separated by a suitable tuning 
device. The author is to be congratulated on having 
determined the physical constants of a submarine 
cable at various frequencies, both by calculation and 
by experiment. It is shown that the design of suit¬ 
able apparatus becomes a straightforward problem. 
Actual trials of these methods with cables as long as 
700 km. were made, the results being in all cases 
completely satisfactory. With longer cables difficulties 
were experienced, but the experiments indicated that 
it was possible to superpose at least one alternating 
current on the existing duplex system of an Atlantic 
cable. From the theoretical point of view it is 
interesting to note that the high-frequency resistance 
of a submarine cable is greater than that computed 
by Kelvin’s formula. The effects of the steel armour¬ 
ing and the uncertainty in the position of the return 
currents would probably account for this. It was 
found that 5 microvolts at the receiving end gave 
good signals with the powerful amplifiers which are 
now available. 

“Tub Gases Dissolved in Water” formed the sub¬ 
ject of the Streatfeild memorial lecture delivered 
by Mr. J. H. Coste at the Finsbury Technical College 
on October 14. In a brief historical sketch reference 
was made to the work of Henry, Dalton, and Bunsen 
on the estimation of gases dissolved in water, and to 
that of Dittmar in connection with the Challenger 
Expedition. Curves were shown to illustrate the results 
of Adeney’s work on the rate of aeration of air-free 
water, and reference was made to the investigations 
of Tornoe, Winkler, Roscoe, and Dittmar on the 
variation with temperature of the volumes of gases 
dissolved in water, results being given for distilled 
water and sea-water. The absorption coefficients 
determined by Bohr and Bock were given, and a curve 
depicting the manner in which solubility of oxygen 
iiv water falls with rise of temperature was shown. A 
method of collecting samples from any. depth : was 
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Illustrated, and Winkler's method for estimating the 
volume of dissolved air in water explained. The 
lecturer referred to the utility of this work in such 
diverse fields as public health and oceanography, and 
indicated the importance of dissolved air to sub¬ 
aqueous plant and animal life. The function of sub¬ 
merged green plants in absorbing carbon dioxide and 
liberating oxygen was explained, and it was stated 
that large quantities of oxygen in excess of saturation 
were found after a period of plant activity in bright 
light. One function of this dissolved oxygen is to 
maintain a healthy condition in water by oxidising 
submerged refuse—a process largely dependent upon 
the presence of living organisms. Reference was also 
made to geological changes due to dissolved carbon 
dioxide, to hardness produced by the same gas, and 
to the corrosive action of water containing dissolved 
air as exemplified by the oxidation of ironwork in hot- 
water radiators, and by the corrosion observed in all 
Steam-raising systems owing to the oxygen dissolved 
in the feed-water. At the close of his lecture Mr. 
Coate referred in eloquent terms to the work done at 
Finsbury College during the past thirty-five years, and 
deplored the fact that the closing of the college was 
contemplated. 

Engineering for October 8 gives some interesting 
particulars regarding fabricated ships constructed in 
the United States. It will be remembered that these 
Ships were so arranged as to permit the separate parts 
to be manufactured by a large number of firms and 
then assembled at the shipyard. The fabricated 
freighter has now been afloat long enough to experi¬ 
ence sufficiently varied conditions to reveal its sea¬ 
worthiness, It is a known fact that steamers of this 
kind Have been able to forge ahead in the teeth of 
storms that have driven larger boats of the usual 
build to leeward. Replacements in cases of break¬ 
down or injury have been made very promptly. Two 
steamers, one of which was a fabricated vessel, col¬ 
lided, and each smashed a hawse-pipe; the fabricated 
vessel was repaired from stock in a few hours, whilst 
Repairs to the other ship took six weeks. Reports 
made by masters and chief engineers reveal the sound¬ 
ness of the hulls and their unusual tightness and 
freedom from leakages in the cargo-bilges, etc. Up to 
April i of the current year 120 fabricated craft had been 
launched from the twenty-eight ways of the Newark 
Bay shipyard, the keel of the. first having been laid 
in December, 1917—a feat which constitutes a record. 
It is proposed to carry on this yard, and the Sub* 
marine Boat Corporation has taken it over from the 
Government. The programme provides for extensive 
developments of both the yard and its neighbour, 
hood, with the idea of making that point a highly 
equipped port of entry and departure, with dry docks 
and other repair conveniences. 

We learn that the X-ray and electro-medical busi¬ 
ness of the High Tension Co. has been purchased by 
X Rays, Ltd. Arrangements have also been made 
whereby Mr. Mortimer A f Codd, the author of a well- 
known book on the subject of high-tension apparatus, 
becomes the director of research for X Rays, Ltd. 
The direct association of an X-ray research laboratory 
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to the similar plan which has been initiated in this 
country. 

We are informed that the head offices of Siemens 
Brothers and Co., Ltd., and of Siemens Brothers 
Dynamo Works, Ltd., will be removed shortly from 
Palace Place Mansions, Kensington, London, W.8, to 
Caxton House, Westminster, London, S.W.i, 


Our Astronomical Column* 

The Nova in Cygnus. —This object has continued 
to decline in brilliancy at a fairly steady rate. Mr. 
Denning writes that since the end of August the Star' 
has lost light at a rate equivalent to one-tenth of a 
magnitude daily, The nova has exhibited features dif¬ 
fering in several respects from those of the bright novae 
of 1901 (Perseid) and 1918 (Aquilid), which showed 
remarkable fluctuations in their declining stages and, 
presented phenomena analogous to those of ordinary 
variable stars. It seems, in fact, as though the new 
stars of 1901 and 1918, after their great outburst and 
quick decline, were subject to a series of minor out¬ 
bursts affecting them at short and fairly regular 
intervals. 

No such disturbances have apparently been observed 
in the case of Nova Cygni. At Bristol, during the 
fifty-five nights from August 20 to October 13 in¬ 
clusive, the star was observable on forty-seven nights, 
and it has now become a rather faint telescopic object, 
its magnitude on October 7 being only 8J. 

It is remarkable that since 1848 twelve new stars 
have been discovered which were visible to the naked 
eye, although during the preceding 150 years not one 
nova was recorded. 

Connection of Planetary Nebula with Helium 
Stars. — Astr. Nach. t No. 5065, has an article by Herr 
H. Ludendorfif on this subject. Herr Ludendorff alludes 
to the puzzling fact that the planetary nebula* show a 
high average velocity in the line of si^ht, while the 
helium arwf Wolf-Ravet stars, with which they have 
spectroscopic affinity, have a conspicuously low one* 
It was at first thought that the number of nebulas on 
Keeler's list, which was twelve, might be insufficient 
to deduce a trustworthy mean. But the publication 
of a much larger list of ninety-six nebulae by Camp¬ 
bell and Moore has increased the mean radial velocity 
from 25 to 30 km./sec. It becomes very difficult to 
make any plausible scheme of cosmogony into which 
these nebulae will fit. The low radial velocity of the 
helium stars is generally explained by their large mass 
on the assumption that the law of equipartition of 
energy applies to stellar velocities. There is, howevey, 
evidence of considerable mass in the case of the 
planetary nebulae also. Campbell noted spectroscopic 
evidence of rotation in several cases. Combining 
these with van Maarten's parallaxes, Herr Ludendorff 
finds values for the masses Of four planetarles as 14, 
iq, 162, and 28, that of the sun being unity. In view 
of this difficulty, he re-examines the evidence that 
spectroscopic binary systems give of the masses of 
the B stars, and states that it appears that those with 
the largest mass have also the largest radial velocitv, 
and that the same rule appears to hold for the WPfL 
Ravet stars. 

While this result may help to bridge the ’gifff 
between the plartetaries and kindred types of stems, 
it only removes one difficulty to create another* ft 
remains to give a reasonable explanation of the 
increase of velocity wkh mass, which lit quite opposed 
to preconceived ideas. 
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Our Conceptions of the Processes of Heredity.* 

By Miss E. R. Saunders, F.L.S. 

II, , contrast in the behaviour between the sexes there is 


T HE behaviour of the sex-chromosomes as here out¬ 
lined suffices to account for the occurrence of 
sex-linked inheritance, but the relations found to hold 
between one sex-linked character and another need 
further explanation. If a cross is made involving 
two Sex 4 inked characters, the F, females when tested 
by a double recessive male are found to produce the 
expected four classes of gametes, but not in equal 
proportions, or in the same proportions in the case 
of different pairs of sex-linked characters. Partial 
linkage (coupling) occurs of the kind which has 
already been described for the stock and the sweet 
pea. The parental combinations predominate, the re¬ 
combinations (“cross-overs”) comprise the smaller 
categories. The strength of the linkage varies, how¬ 
ever, for different characters, but is found to be con¬ 
stant, for any given pair* Since the Sex-linked 
factors are by hypothesis carried in the sex-chromo¬ 
somes, a clean separation of homologous members at 
meiosis should result in the characters which were 
associated in the parents remaining strictly in the 
same combination in each succeeding generation. The 
fact that this is not the case has led Morgan to con¬ 
clude that an interchange of chromosome material 
must take place at this phase among a proportion of 
the gametes, and that the percentage of these “ cross¬ 
overs ” will depend on the distance apart of the loci 
of the factors concerned. This phenomenon of link¬ 
age may also be exhibited by pairs of characters which 
snow no sex-linkage in their Inheritance. The factors 
involved in these latter* cases must presumably, there¬ 
fore, be disposed in one of the chromosomes which is 
not the sex-chromosome. 

To this brief sketch of the main points of Morgan’s 
chromosome theory must be added mention of the 
extremely interesting relation which lends strong 
support to his view, and the significance of which 
seems scarcely to admit of question, viz. that in 
Drosophila ampelophila there are four pairs of 
chromosomes, and that the linkage relations of the 
hundred and more characters investigated indicate 
that they form four distinct groups. It is scarcely 
possible to suppose that the one fact is not directly 
connected with the other. The interesting discovery 
of Bridges (Jowrn . Exjfrer* ZooL , vol. xv,, 1913) that 
the appearance of certain unexpected categories among 
Drosophila offspring, where females of a particular 
strain were used, coincided with the presence in these 
females of an additional chromosome adds another 
link in the chain of evidence. On examination it was 
found that in these females the X chromosome pair 
occasionally failed to separate at the reduction divi¬ 
sion, and, consequently, that the two XX chromosomes 
sometimes both remained in the egg, and sometimes 
both passed out into the polar body. Hence there 
arose from fertilisation of the XX eggs some indi¬ 
viduals containing th*u $ex-chrornosom«$, with the 
resulting upset of the expectation in regard to sex- 
limitation of characters which was observed. 

It, however, remains a curious anomaly that in 
the cross-bred Drosophila male no corresponding 
crossing-over of linked characters, whether associated 
with the aftS'Character or not,,has vet been observed. 
His gametes carry bnly the saute factorial combina¬ 
tions- which he received from his patients. For this 
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at present no explanation. The reverse condition has 
been described by Tanaka (Jburn. Coll. Agr., Sapporo, 
Japan, 1913^14) in the silkworm. Here interchange 
takes place in the male, but not in the female. 

It must, then, be acknowledged that Morgan’s inter¬ 
pretation of the cytoiogical evidence has much in its 
favour. The striking parallel between the behaviour 
of the chromosomes and the distributional relations 
of Mendelian allelomorphs is obvious. The existence 
in Drosophila ampelophila of four pairs of chromo¬ 
somes and of four sets of linked characters can 
scarcely be mere coincidence. The employment 
of the smaller physical unit in accounting for 
the reshuffling of characters in their transmission 
commends itself in principle. The necessity for 
postulating the occurrence of some orderly irregularity 
in the hereditary process in order to explain the 

f jhenomenon of partial linkage is, it will be seen, 
nherent alike in both theories. When, however, we 
come ta examine the general applicability of Morgan’s 
theory, we are confronted with a considerable Dody 
of facts among plants which we find difficult to recon¬ 
cile with the requirement that factorial segregation is 
accomplished by means of the reduction division. An 
instance in which this is particularly clearly indicated 
is that of the sulphur-white stock. I have "chosen 
this example because here we have to do with two 
characters which are distinguished with the utmost 
sharpness, viz. plastid colour and flower form. The 
peculiar behaviour of this strain is due to the fact 
that not only are the two factors for flower form 
(singleness and doubleness) differently distributed to 
the male and female sides of the individual, as in all 
double-throwing stocks, but the factor controlling 
plastid colour likewise show9 linkage with the sex- 
nature of the germ-cells. As a result every individual, 
even though self-fertilised, yields a mixed offspring, 
consisting chiefly of single whites and double creams, 
but including a small percentage of double whites. 
So far as the ovules are concerned, the mode of in¬ 
heritance can be accounted for on either theory; 
According to the reduplication hypothesis, the factors 
XY, producing singleness, and W, giving white 
plastids, are partially coupled so as to give the 
gametic ratio on the female side 7 WXY : 1 WXy : 
x wxY : 7 wxy (or possibly 15 : 1:1: 15). 1 On the 
chromosome scheme the factorial group WXY mttat 
be assumed to be disposed in one member of the bivalent 
chromosome formed at meiosis, the corresponding 
recessive allelomorphs wxy in the other. If th^ three 
factors be supposed to be arranged in the chromosome 
in alphabetical order, and if, on separation, a break 
take place between the loci of the two factors for 
flower form (as shown), so as to give u cross-oVera ” 
of Y and y in about 12 per cent, of the gametes, the 
occurrence of such “cross-overs” would fulfil the 
required conditions. But the case of the pollen presents 
a distinct difficulty on this letter view. The sulphur 
white stock is distinguished from both the Drosophila 
and the Abraxas type by the fact that hone of the male 
germs carry either of the dominant characters. In 
place of the XX—XY form of sex-linked Inheritance 
In the former type and the WZ--ZZ in {he latter, we 
should need to regard this form as constituting a new 
class, which we might represent as DR-^RR, thus 
indicating that both members of the bivalent chromo- 

l The letter* X Mid Y in u«*d her* to 4*hete p*rticul*r factor*, sot, a* 
in MotUA's «h* «adn *we-chto»o*ottt«. 
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some on the male side appear to be inert and able 
to carry only the reressive characters, and hence are 
represented as RR, in contrast with the DR pair of 
the female side. By this formula we can‘indicate the 
behaviour of the several double-throwing strains. It 
is, besides, becoming clear, 1 think, from recent 
results that there is no “crossing-over 0 of these 
factors on the male side in the F, cross-breds. But 
the real difficulty is to explain why these factors are 
confined to the female side in the ever-sporting 
individual. This may result from aberrant behaviour 
or from loss of chromosomes at some point in pollen 
development. On this point I hope that evidence will 
shortly be available. Failing such evidence, the pre¬ 
sumption is that the elimination of XY (and in one 
strain of W) must have taken place prior to. and not 
at, the moment of the maturation division. Morgan’s 
proposal to fit the pollen into his scheme for Droso¬ 
phila by having recourse to hypothetical lethal factors 
does not appeal to the observer, who finds the pollen 
all uniformly good and every ovule set. Other 
examples suggesting premeiotic segregation can be 
quoted, notably cases among variegated plants and 
plants showing bud snorts, where somatic segrega¬ 
tion appears to bo of regular occurrence. 



It has been argued from time to time that any 
scheme representing the mechanism of heredity 
which leaves out of account the cytoplasm .must 
prove inadequate. This general statement has been 
expressed in more definite form by Loeb (“The 
Organism as a Whole,” 1916), who holds that the 
egg cytoplasm is to be loofeed upon as determining 
the broad outlines—in fact, as standing for the embryo 
“in the rough,” upon which are Impressed in the 
course of development the characteristics controlled 
by the factors segregated in the chromosomes. The 
arguments in favour of the view that the cytoplasm, 
apart from its general functions in connection^ with 
growth and nutrition, is the seat of a particular 
hereditary process are mainly derived from observa¬ 
tion upon embryonic characters in certain animals, 
chiefly Echinoderms, where the inheritance appears 
to be purelv maternal. It has been shown, however, 
that such female prepotency is no indication that in¬ 
heritance of the determining factors takes place 
through the cytoplasm. Other causes may lead to 
this result. It has been observed, for example, that 
hybrid sea-urchin larvne, which at one season of the 
year were maternal in type, at another were all 
paternal in character, showing that the result was 
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due to some effect of the environment. Agewn, 
the hybrid plutei showed purely maternal characw^f 
it was discovered, by Saltzer (Atchiv fUr Zellfdrschunjf, 
vol. v., 1910) that in the earliest mitoses of the cross- 
fertilised eggs a certain number of chromosomes fail 
to reach the poles, and ar£, consequently, left out Of 
the daughter nuclei. The chromosomes thus, lost 
probably represent those contributed by the male 
gamete, for in both parents certain individual chromo¬ 
somes can be identified owing to differences in shape 
and size. After this process of elimination, those 
characteristic of the male parent could not be traced, 
whereas the one pair distinctive of the female parent 
was still recognisable, In the reciprocal cross where 
the first mitosis follows a normal course the embryos 
arc intermediate in regard to the character of the 
skeleton, thus affording proof of the influence of the 
male parent. Another type of case is found in the silk¬ 
worm. Here a certain rate-character determining the 
time of hatching out of the eggs has been shown to 
exhibit normal Mendelian inheritance, the appearance 
that it is trtfhsmissible by the female through the 
cytoplasm alone being delusive. The eggs are always 
laid in the spring. According as they hatch out im¬ 
mediately so that a second brood is obtained in the 
year or do not hatch out for twelve months, the 
female parent laying the eggs is described as bivoltin 
or univoltin. flow the length of interval before 
hatching is obviously an egg-character, and therefore 
maternal in origin. Consequently, when a cross ur 
made between a univoltin female and a bivoltin male 
the eggs laid are not cross-bred in respect of this 
character, any more than the seed formed as a result 
of a cross is cross-bred in respect of its seed-coat, 
which is a maternal structure. The silkworm mother 
being univoltin, the eggs will not hatch out until the 
following spring. The F, mother will, in turn, lay 
eggs which again take twelve months to hatch, since 
the long-period factor is the dominant. It is nbt 
until the eggs of the F a generation are laid that we 
see the expression of the character introduced bv the 
bivoltin father. For some of the egg batches hatch 
at one*, others not for twelve months, showing that 
of the F 3 females some were univoltin and some 
bivoltin, and hence that the egg-character in any 
generation depends upon both the maternal and the 
paternal antecedents of the female producing the eggs. 

Consequently, in the case of an egg-character the 
effects of inheritance must be looked for in the genera¬ 
tion succeeding that in which the somatic charac¬ 
teristics of the zygote become revealed. We find, in 
fact, that in almost all instances where the evidence 
is suggestive of purely cytoplasmic inheritance, fuller 
investigation has shown that the explanation is to be 
found in one of the causes here indicated. The case 
of some plants where it has been established that 
reciprocal hybrids are dissimilar still, however, remains 
to be cleared up. We know nothing as yet of the 
cytology of these cases, and it is not improbable that 
the interpretation may be found in some aberrant 
behaviour of the chromosomes. An instance in 
plant type where a definite connection appears trace¬ 
able between chromosome behaviour and somatic 
appearance has been recently emphasised by Gate* 
(New Phytologist, vol, xix., iqao), who attributes 
the peculiarity of the lata mutation in (Enothera 
(which has arisen as a modification at different times 
from each of three distinct species) to an irregularity 
in meiosis in the germ mother-cells whereby One 
daughter-cell receives an extra duplicate chromosome 
which is lacking in the sister-cell t , The cell with 
the extra chromosome fertilised by a normal germ 
produces a lata individual. On * the chromosome 
view every normal fertilised egg contains a double 
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,aatlfct/>*!shronwsomes, each tanking a compicte set 
of tfav tector elements. Hence, it some of the one 
set'become eliminated, we can still Imagine that & 
normal, though undersized, individual might develop. 
The converse relation, where increased size goes with 
multiplication of chromosomes, was discovered by 
Gregory {Proc.; Boy, Soc., B,vol. Ixxxvii., 1914) in a 
Primula, and occurs also in (Enathera gigas< a 
mutant derived; from (E. Lamar ckiana. it is in¬ 
teresting in this connection to recall the results ob¬ 
tained by Ncmec (Jahrb. f* vviss. Bot ,, xxxix., 1004, 
“Das Problem der Begruchtungsvorgange,” 1910) as 
the result of subjecting the root-tips of various plants 
to the narcotising action of chloral hydrate. Under 
this treatment oells undergoing division at the time 
were able to form the daughter nuclei, but the pro¬ 
duction of a new cell-wall was inhibited. The oells 
thus became binucleate. If on recovery these cells 
were to fuse before proceeding to divide afresh a 
genuine tetraploid condition would result. So few 
cases of natural tetraploidy have thus for been ob¬ 
served that we have as yet no due to the cause which 
leads to this condition. 

The conclusions to which we are led by the con¬ 
siderations which have here been put forward are, in 
the main, that we have no warrant in the evidence 
so far available for attributing special hereditary pro* 
cesses to the cytoplasm as distinct from the nucleus. 
On the other hand, there is a very large body of 
facts pointing to a direct connection between pheno¬ 
typic appearance and chromosomal behaviour. In 
animals the evidence that the chromosomes constitute 
the distributional mechanism may be looked upon 
as almost tantamount to proof; in plants the observa¬ 
tions on Droscra, Primula, CEnothera, and Sph»ro- 
carpus are in harmony with this view. When we 
come, however, to the question of linkage and general 
applicability of the conception of “crossing-over” as 
adopted by Morgan and his school, we are on less 
certain ground. In Drosophila itself, the case which 
the scheme was framed to fit, the entire absence of 
“crossing-over” in the male remains unaccounted 
for, while the evidence from certain plant types 
appears to be definitely at variance with one of its 
fundamental premises. If segregation at the recog¬ 
nised reduction division is definitely established for 
animal types, then we must conclude that the sorting- 
out process may follow a different course in the 
plant. 

The question to what is the precise nature of the 
differences for which the Mendolian factors stand is 
constantly before the mind, of the breeder, but we 
are only now on the threshold of investigation in this 
direction, and it is doubtful whether we can as yet 
give* a certain answer in any single instance. Still 
loss are we able to say what the actual elements or 
units which undergo segregation may be. In the 
case of such allelomorphic pairs as purple and red 
sap colour or white or cream plastid colour, it may 
be that the difference is wholly qualitative , consisting 
merely in the formation or non-formation of some one 
chemical substance. But the majority of charac¬ 
teristics are not of this hard-and-fast type. Between 
some the distinction appear* to be one of range —to 
be quantitative rather than, or as well as, qualitative 
in nature/and range must mean, presumably, either 
cumulative effect or h force or rate difference, It 
may well be, for example, that with some change in 
physiological equilibrium accompanying growth and 
development, tectorial action mav be enhanced or 
accelerated, or, op the other hand.! retarded or even 
inhibited altogether, qnd a, regional grading result in 
^onsequepbe, Range in a! character is not confined 
to, though a common characteristic of, individuals of 
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cross-bred origin. It may be a specific feature, bath 
constant and definite in ’nature. For example, a 
change as development proceeds from a glabrous or 
nearly glabrous to a hairy condition is not an un¬ 
usual occurrence in plants. In the stock such a 
gradational assumption of hairiness is apparent no 
less in the homozygous form containing a certain 
weak allelomorph controlling surface character, when 
resent with the factors for sap colour, than in those 
eterozygous for this or some other essential com-, 
ponent. We see a similar transition in several 
members of the Scrophulariaoeae, e.g t in various 
species of Digitalis, in Antirrhinum A . oroh* 

tuim, Anarrhinum pedatum, Pentstemon, and 
Nemesia. In perennials an annual recurrence of this 
change of phase may be seen, as in various specie* 
of Viola and in Spiraea ulmaria. In some, perhaps 
in all, of these cases the allelomorphs may stand for 
certain states of physiological equilibrium, or such 
states may be an accompanying feature of factorial 
action. A change of phase may mean an altered 
balance, a difference of rhythm in interdependent physio¬ 
logical processes. In the case, for instance, of a cer¬ 
tain sub-glabrous strain of stock in which the presence 
of a single characteristically branched hair or hair- 
tuft over the water-gland terminating the midrib in 
a leaf otherwise glabrous is an hereditary character, 
it is scarcely conceivable that there is a localisation 
in this region of a special hair-forming substance. It 
seems more probable that some physiological condition 
intimately connected with the condition of water- 
content at some critical period is a causal factor in 
hair production, and that this condition is set up over 
the whole leaf in the type, but in the particular strain 
in question is maintained only at the point which 
receives the largest and most direct Supply. In this 
same strain a leaf may now and again" be found 
lacking this hydathode trichome in an otherwise con¬ 
tinuous hair-forming series, an occurrence which may 
well result from a slight fluctuation in physiological 
equilibrium such as is inherent in all vital processes— 
a fluctuation which, when the genetic indicator is set 
so near to the zero point, may well send it off the 
scale altogether. If, as is not improbable in this and 
similar cases, we are concerned with a complex chain 
of physiological processes, investigation of the nature 
of the differences for which the allelomorphs stand 
may present a more difficult problem than where the 
production of a particular chemical compound appears 
to be involved. In such a physiological conception we 
have probably the explanation of the non-appearance 
of the recessive character in certain dominant cross¬ 
breds. 

Up to this point we have treated of the organism 
from the aspect of its being a wholly self-controlled, 
independent system. As regards some characteristics, 
this may be regarded as substantially the case—that 
is to sav, the soma reflects under all observed condi¬ 
tions the genetic constitution expressed in the Men- 
dclian formula. Correspondence is precise between 
genotypic potentiality and phenotypic reality, and we 
have so far solved bur problem that we can predict 
certainly and accurately the appearance of offspring, 
knowing the constitution of the parents. In such 
cases we mav say that the efficiency of the genetic 
machine works out at 100 per cent., the influence of 
external environment at o. Our equation somatic 
appearance*factorial constitution requires no correc- 
.tlon for effect of conditions of temperature, humidity, 
illumination, and the like. But . most somatic 
characters show some degree of variability. Pheno- 
tvplc appearance is, the outcome primarily of genotvpic 
constitution, but upon this are $uperposed fluctuations, 
slight or more pronounced, arising as the result- of 






258 m-mUKE., ■. ' \ 


reaction to 'environmental conditions. ■ In the * extreme *. 
case the genetic-machinery may* so to apeak* be put 
out of action; genotypic potentiality no longer 
becomes actual. We say that the character is not 
inherited. We meet with such an example in Ranun¬ 
culus aquaiilis . According to Mer (Bull. Soc. Bot. de 
France, i., 27, 1B80), the terrestrial form of this plant 
has no hairs on the ends of the leaf-segments, but 
In the aquatic individual the segments end in needle- 
shaped hairs—that is to say, hairs of a definite form 
are produced in a definite region. Again, Massart 

i Bulf. Jard. Bot. Bruxelles, i. f 2* 1902) finds that in 
y olygonum ampkibium the shoot produces charac¬ 
teristic multicellular hairs when exposed to the air, 
but if submerged it ceases to form them on the new 
growth. Every individual, however brad, behaves in 
the same manner, and must therefore have the same 
genetic constitution. In an atmospheric environment 
gertotypic expression is achieved; in water it becomes 
physiologically impossible. A limitation to genotypic 
expression may in like manner be brought about by 
the internal environment, for the relation of the soma 
to the germ elements may be looked upon in this 
tight. Thus in the case of a long-pollened and round- 
pollened sweet pea, Bateson and Punnett (Report to 
thfr Evolution Committee, Roy. Soc,, ii.* 1905) found 
that the F| pollen-grains are all long, yet half of 
them carry the factor for roundness. If we take the 
chromosome view* and if it be presumed that the 
factor for roundness is not segregated until the reduc¬ 
tion division, the cytoplasm of the pollen mother-cells 
may be supposed to act as a foreign medium owing 
to a mixture of qualities having been impressed upon 


* it> through ^tbeypeeseitce ,of - the ^two opporite^allelOw 
morphs - before , the moment of v segregation; ', We 
should* consequently* infer ..that the roUnd-*pojleii 
shape is produced only when the.rounddactot-bearing 
chromosome is surrounded by*the cytoplasm of ah 
individual which does not contain, the long . factor. 
If, further* we regard the result in this case as 
indicative of the normal interrelation of nhpfeus and 
cytoplasm in the hereditary process* we shall be led 
to the view that* whatever the earlier condition of 
mutual equilibrium or interchange between these two 
essential cell constituents may be, an ultimate stage 
is reached in which the tdle of determining agent 
must be assigned to the nucleus. 

In conclusion, I would appeal for more organised 
co-operation in the experimental study of genetics. 
It is a not uncommon attitude to look upon the sub* 
ject of genetics as a science apart. But the complex 
nature of the problems confronting us requires that 
the attacking force should be a composite one, repre¬ 
senting all arms. Only the outworks of the fortress 
can fall to the vanguard of breeders. Their part done* 
they wait ready to hand over to the cvtologists, with 
whom it lies to consolidate the position and render 
our foothold secure. This accomplished, the way is 
cleared for the main assault To push this home we 
urgently need reinforcements. It is to the physio¬ 
logists and to the chemists that wc look to crown 
the victory. By their co-operation alone can we hope 
to win inside the citadel and fathom the meaning of 
those activities which take shape daily before our 
eyes as we stand without and observe, but the secret 
of which is withheld from our gaze. 


The Air Conference, 1920. 


T HIS Conference* consisting of representatives of 
' aviation in all its many branches, lasted three 
days* and was organised by the Air Ministry in order 
to bring together persons interested in the subject in 
conditions under which urgent problems could be freely 
discussed with the knowledge that resolutions of the 
conference arrived at after such discussion would be 
^welcomed bv the Ministry as assisting the Secretary 
for Air in his endeavour to promote in every way the 
national interests depending on aeronautics. 

At the luncheon at which he presided on the first 
day of the conference, Mr. Churchill, Secretary of 
State for War and Air, made this abundantly clear. 
The future of military aviation* he pointed out, 
depended on the widespread development of civil 
aviation. “We,” he continued—” I am speaking 
for the Government—intend to Help civil aviation by 
every means in our power. You know our resources 
are limited, but I hope the day is coming when it 
will he possible for us to increase to some extent the 
resources which are available for the development 
of civil aviation. I do not think three years should 
be too much to reconstruct the Air Service* so that 
fathers of every grade in our national life shall be 
glad to send their sons info it with the feeling that 
they are giving them a good start in life, with the 
possibility of a fine career.” f 

In the mdin (he added), civil aviation must fly by 
itself, and the function of the Government would be 
to facilitate its action—to liberate, stimulate* and en¬ 
courage its action. The Air Estimates had shortly to 
he considered. He excluded no solution which would 
be likelv to help us through the two or three difficult 
years ahead of us. No one could have the slightest 
doubt about the ultimate future- To suppose that the 
world, having got into the air* was ever going to 
get out of it, was as absurd as to suppose that the 
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world* having taken to steamships, was going back 
to schooners and sailing ships. They were gathered 
there to drive away pessimism and to assert their view 
that a great and bright future was opening for British 
aviation. 

The conference was held, by the courtesy of the 
Lord Mayor, in the council chamber of the Guildhall 
on October 12, 13, and 14, and the room was welt 
filled during all the sessions. The Lord Mayor him¬ 
self welcomed the members, and in a few well-chosen 
words expressed his sense of the importance of the 
occasion. He then gave place to Lord Montagu of 
Beaulieu, whose interest in aviation U known to all* 
On the second day Lord Weir of Eastwood, Presi¬ 
dent of the Air Council during a most critical part 
of the war, presided; while on the third day the 
chairmen were* in the morning* Lord Beatty and, 
in the afternoon,- Lord Londonderry, Under-Secretary 
of State for Air, who had been detained in Ireland 
and was unable, in consequence, to be present at the 
opening sessions. 

The business details were admirably arranged. A 
paper was read by some recognised authority on the 
subject under discussion, one or two Invited speakers 
followed, and then the discussion was open to all 
who cared to contribute. 

The conference was fortunate in that three out of 
the six papers were read by the members of the Air 
Council responsible for the subjects considered* while 
other members of the Council took part , in the dis¬ 
cussion, The audience thus learnt at first hand official 
views on these matters. 

The conference was widriy representative; invita¬ 
tions had been sent not otilv airmen* to designers 
and builders of aircraft of all kinds, and to the repre¬ 
sentatives of aeronautical organisations* but also to 
the Air Attaches of foreign Powers, to member* of 



learned^teties, to representatives of various Govern¬ 
ment Departments, and. to the secretaries of the 
Transport Workers* federation and of the United 
Vehicle Workers, 

Turning now to the details of the meeting, the first 
day wai devoted to civil aviation and air services 
and to the operation of civil aircraft in relation lo 
the constructor. 

Ma}or*Gen. Sir Frederick H. Sykes, Controller- 
General of Civil Aviation, was the author of the first 
paper. He do^lt in detail with the growth and present 
position of airmail goods and passenger services 
(a) in the United Kingdom, (f>) between London and 
the Continent, (c) in foreign countries, and (d) in the 
British Dominions and Colonies, Under (b) he gave 
a most valuable series of statistical tables, showing 
the amount and type of the general traffic, the number 
of arrivals in and departures from the United King¬ 
dom, the number of letters carried, customs returns, 
and the number of accidents. Details as to the last 
were .very striking; the dangers of air traffic are quite 
small, and it was stated during one of the discussions 
that all the accidents for some time, so far as could 
be known, had originated in the failure of the engine 
or of one of the engine accessories. 

A large map brought dearly before the eyes of all 
the routes actual and projected, and information was 
given with regard to the proposed services from Paris 
to Prague, Warsaw, and the Balkan States, and from 
London to Copenhagen, Hamburg, and Scandinavia. 
The importance of Egypt to the Imperial routes to 
Africa and the East was very dearly shown. This 
point was stressed later by Sir Hugh Trenchard in 
his paper. 

The second part of Sir F. Sykes’s paper dealt with 
(he factors contributing to successful air services, and 
the author concluded a most valuable contribution 
with suggestions for the future development of those 
services. Referring to the recommendations of Lord 
U cir’s Advisory Committee on Civil Aviation, he said 
that the more experience he obtained and the more 
he considered. the case in regard to the scheme of 
subsidies which Lord Weir’s Committee recom¬ 
mended, the more dear he was that those recoiru 
mendations were sound. He appreciated the 
argument in favour of allowing industry to stand 
on its own feet, but he was strongly of opinion 
that civil aviation must not be allowed to die for 
lack of direct assistance, the need for which would 
only be temporary, that was to sav, during the period 

three to five year?—^during which old material was 
being used up, and while new and really suitable types 
were being evolved. Without this small stimulus it 
would be very difficult for transport concerns to show 
enterprise and vigour, even if they could live during 
(he next year or two. 

The conference was greatly indebted to Mr. White 
Ninth, the able and energetic chairman of the Society 
of British Aircraft Constructors, for his paper in the 
mtemoon. After discussing the present lack of 
hnanciajl success in operating air services and its 
main causes, and emphasising the need for improved 
(ni,stworthiness, while pointing out the high standard 
already attained, Mr. Smith proceeded to give a series 

most Important statistics as to the costs of operating 
commercial air services, showing the capital expendl- 
to involved in the uSeof various types of aircraft, the 
operating costs, and the necessity of improved design 
^ shown by the operating costs. s 

The tables which _ accompanied the paper will, no 
,l, kL published in full, and, while thev may need 
"rrection jn some details—Mr. Handley Page In the 
P lur «e of ’the discussion did criticise gome of the 
1 !,'u res; relating to orte of hiS machmes—they form a 
"inst valuable peine of Information and must prove of 
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immense service. The economic advantage of the 
large high-powered machine is very clearly brought 
out* 

The second day was devoted to research. Between 
the morning and afternoon sessions on that day: a 
most interesting visit was paid to the Croydon; Aero¬ 
drome to see the arrangements for the departure and 
arrival of aircraft to and from the Continent and to 
learn something of the working of an air-port, A 
large number of the most modem types of machine 
were on view, and many members had their first 
flight. 

Lord Weir was in the chair, as was specially fitting;, 
for during his tenure of office as President of the 
Air Council he appointed a Committee on Education 
and Research, and thus led up to the scheme connected 
with the Zaharoff professorship which is now being 
developed at the Imperial College. 

Air Vice-Marshal E, L. Ellington’s paper gave ft full 
account of the present position of aircraft research 
and contemplated developments—questions which, i as 
Director-General of Supply and Research, he was’ 
specially qualified to discuss. He dealt in the case 
of aircraft heavier than air with trustworthiness, con^ 
trollability, performance, safety and comfort, and 
cheapness. Particulars were also given as to airships 
and kite-balloons, 

Capt Barnwell, in the afternoon, dealt very fully 
with the technical aspects of Service and civil avia¬ 
tion. In the course of the discussion reference was 
made to the important work carried out during the 
war by the scientific staffs of the Royal Aircraft 
Establishment and the National Physical Laboratory, 
and the fear was expressed lest the reductions which had 
taken place at Farnborough were on such a scale as 
to impair the efficiency of the research work. It was 
also pointed Out by several speakers that, in addition 
to a research staff in the scientific establishment, it 
is essential that builders of aircraft should be in a 
position to retain the services of a staff of skilled 
designers, whose work is necessary before the results 
of research can be made use of in improved machines. 

During the afternoon session two resolutions 
were moved and carried nem. con . The first, 
moved by Major-Gen* Sir R. Ruck, was to 
the effect “That the Air Conference of 1920 desires 
to record its emphatic opinion that the rapid develop¬ 
ment of civil aerial transport is vital to the interests 
of the Empire, not only as a means of developing its 
communications, but also as an essential element in 
its defence, and the conference endorses the recom¬ 
mendations of Lord Weir’s Advisory Committee on 
Civil Aviation and urges their adoption by the Govern¬ 
ment”; while the second, moved by Prof. Bairstow, 
urged that sufficient means for researches, both in 
the Government establishments and elsewhere, should 
be provided, and that steps should be taken to 
enable constructors to retain the services of a number 
of skilled designers. 

On the first day a resolution had been carried 
urging that certain mails should be conveyed by air. 


The work of the third day was no less interesting 
and important. In the morning Air-Marshal Sir 
H, M. Trenchard, Chief of the Air Staff, spoke on 
the aspects of Service aviation, the problem of war 
| in the air. Fie discussed at some length the prospects 
of young officers in the Force, pointing out that all 
cannot be taken on permanently, and suggesting that 
in some cases four years in the Force might take the 
place of the university. In conclusion, he said that 
the power of aircraft to cover great distances at high 
speed, their instant readiness for action, their inde¬ 
pendence of physical communications, their indiffer- 
ence t to Obstacles, and the Inability of an enemy un¬ 
provided with an Air Service to Counter their attack, 


combined-to encourage their, use more often than the 
occasion warranted. The power to go to war at will 
was apt, in fact, to result in a thoughtless application 
of that power. 

In the afternoon session Sir Trevor Dawson dealt 
with the future of airships. He thought there would 
be no difficulty in producing ships to travel at eighty 
miles an hour, thus giving an average speed, allowing 
for the wind, of sixty miles, and expressed the view 
that there would be no difficulty in running a regular 
trans-oceanic service once the trustworthiness and sav¬ 
ing of time had been demonstrated. In his opinion, the 
time to the Cape might thus be reduced from eighteen 
days to five, and that to India from sixteen days to 
four or five. 

Sir James Stevenson, Civil Member of the Air 
Council, stated towards the end of the discussion on 
behalf of the Ministry, and he thought he might say 
on behalf of the Government, that if a commercial 
syndicate would offer to take their airships and 
develop them as a national undertaking, it would be 


an easy matter to .get the Government ta. agree to 
give them not only airships, but also aerodromes ana 
the other assets. i 

A further resolution was passed asking the Govern* 
ment to reconsider the report of the Civil Aerial 
Transport Committee and the recommendations it 
contained with the view of adopting such as might 
now apply. 

The conference, which was remarkable in many 
ways, closed with the usual votes of thanks, and in 
replying, Lord Londonderry, chairman at the con» 
eluding session, expressed the appreciation of the 
members for the help afforded by the Press. 

There is no doubt that aviation, particularly civil 
aviation, will benefit from the discussions which have 
taken place, and still more from the fuller considera¬ 
tion which can be given to the papers when published 
in full. The hope was expressed by many that the 
conference may become an annual "event, and thus 
afford a regular opportunity for the ventilation of 
questions of great public interest. R.T. G. 


Annual Report of the Meteorological Committee. 1 


T HE Report of the Meteorological Committee for 
the year ending on March ji last marks the 
end of a definite stage in the development of the 
British State Meteorological Service. During the year 
under review' four notable developments occurred : 
(i) The Office became attached to the Air Ministry 
instead of being in direct connection with the 
Treasury; (2) the work of the British Rainfall 
Organization was incorporated with that of the Office; 
(3) the co-ordination of the Services of the Navy, 
Army, and Air Force, which developed during the 
war, was begun; and (4) inter-Dominion and inter¬ 
national co-operation in meteorology, which had 
largely been in abeyance during the war save for 
military purposes, began to take a more definite 
shape/ One might add as a fifth important occurrence 
that the period of service of Sir Napier Shaw as 
Director of the Office came to an end at the close of 
the year, though he consented to remain in office until 
the appointment of his successor was carried through. 

( An appendix to the report gives the recommenda¬ 
tions of the Sub-Committee of the Research Com¬ 
mittee of the Cabinet which w'as appointed to lay 
down principles on which the State Meteorological 
Services should be* reorganised. It is satisfactory that 
the wisdom of having one State organisation has been 
realised, and that while the constitution of the Com- 
mittee provides for adequate representation of public 
Departments, the Royal Society and the Royal Society 
of Edinburgh arc also represented. The constitution 
of the Committee provides thrift the Controller-General 
of Civil Aviation shall act as its chairman, hut on the 
representation of the Royal Society it was agreed that 
a vice-chairman should be elected from amongst the 
representatives of scientific societies. The Director 
of the Office, who under the old regime was chair¬ 
man of the Committee, ceases to be a member, but 
“will act generally as adviser to the Committee on 
all meteorological and geophysical subjects/* and is 
made responsible for bringing before the Committee 
“all matters of importance relating to the application, 
progress, and development of the science of meteoro¬ 
logy in which the Meteorological Service might 
share.” 

The British Rainfall Organization had a separate 
existence for sixty years, but it had for some time 

1 Fifteenth Annuel Report of the Meteorological Committee tafhe iiOrdfi 
Commusioners of Hfe Majesty's Treasury for the Year ended March 31, 
i0»o. Pp 8*. <Cmd. 948.) (London: H.M. Stationery Office, tow 
Price gd. net. 
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been evident that incorporation with the growing 
State Service was desirable, and indeed necessary. 
On the retirement of Dr. H. R. Mill from actiye 
duty as Director of the Organization, the transfer was 
carried through. Mr. Carte de S. Salter, who w r a» 
associated with Dr. Mill, has been appointed Super¬ 
intendent of the rainfall work of the Committee, so 
that the continuity of the work and of the relations 
wdth voluntary observers is assured. 

The overlapping of the various Meteorological Ser¬ 
vices which developed during the w f ar w'as perhaps 
more apparent than real, but there cannot be two 
opinions as to the need for co-ordination under a 
central authority.’ The Navy, the Army, and the Air 
Force each had quite distinct and separate needs 
which were met by separate establishments, but the 
only serious overlapping which occurred arose from 
the creation of separate headquarters in London, pro¬ 
vided with a staff for forecasting, and each collecting 
similar information. This overlapping has now, for¬ 
tunately, disappeared, and a start has been made with 
the establishment of local civil distributive stations 
to take the place of war-time stations for supplying 
to aircraft, snipping, and the general public informal 
tion derived from detailed study of the weather in a 
form suitable for practical use. One interesting 
development in this connection is the provision of an 
effective local organisation for Scotland, with head¬ 
quarters in Edinburgh and a local advisory committee*. 

The effect of the war in bringing to light the value 
of meteorological information is well gauged bv the 
increase in the personnel of the Office. Tn 1914 the 
staff of the Office comprised about 20 professional end 
do clerical and technical assistants, while on March 3L 
1920, the establishment was 07 professional staff and 
278 clerical and technical staff. 

The inter-Dominion and international arrangements 
are still far from being stabilised, but one of the most 
important developments was a Conference of Dominion 
meteorologists, which concluded with the following 
resolution: “That this conference of representative 
meteorologists of the British Empire assembled 
together for the first time agree to continue as an 
association for the exchange of their views from time 
to time bv correspondence upon scientific matters con¬ 
cerning the achievements, requirements, and organisa¬ 
tion of their Services, and hereby elect Sir Napier 
Shaw their first president, and invite the mesabws te 
submit rules for the guidance and acceptance off he 
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TKii fcoreference had been preened by 
the international meeting in Brussels of representa¬ 
tives of the scientific academies of the Allies, at which 
meteorology was amongst the subjects considered. 
A Geod&tc and Geophysical Union was set up, 
one of Its branches being meteorology with Sir 
Napier Shaw as chairman and Dr. Marvin (of the 
U:S. Weather Bureau) as secretary. A meeting in 
Pam followed, summoned by the French Government, 
at which 0 new international meteorological com¬ 
mittee was appointed, with Sir Napier Shaw as presi¬ 
dent, in continuation of the old committee. A further 


complication arises out of the convention relating to 
aerial navigation, which formed part of the work of 
the Peace Conference, and by Annexe G regulates 
“the collection and dissemination of statistical, cm>» 
rent, and special meteorological information.** 

What shape international co-operation may ulti¬ 
mately take is sufficiently obscure, but it is satisfactory 
to know that Sir Napier Shaw, who has been respon¬ 
sible for so great a development in the past, is to 
continue to act as president of the new International 
Committee. 

E. M. W. 


Proposed British Institute for Geodetic Training and Research. 1 

By Dr. E. H. Gru-tiths, F.R.S., and Major E. O. Henrici. 


G OOD maps are necessary for the development of 
a country, for such purposes as defining property 
boundaries, limits of mining and other concessions, 
and so on, as well as for such engineering purposes 
as railway, road, and canal schemes, hydro-electric 
schemes, water-supply, irrigation, etc. The importance 
of, good charts, as well as of trustworthy information 
as to tides and currents, scarcely needs emphasising. 
An incorrect or out-of-date chart will cause losses 
due to delays to shipping, even if it does not lead to 
more direct loss. Anything that will assist in the 
production of up-to-date and accurate charts is of 
great and direct benefit to the shipping industry, 
and through it to the nation. Even when such work 
has once been completed there is no finality, as both 
maps and charts require periodical revision at more 
or less frequent intervals, according to circumstances. 

The economical and speedy production of such maps 
and, charts necessitates a thorough knowledge of the 
principles on which all survey work is based and of 
the best means of applying such principles under 
varying conditions. Apart from revision work, there 
is stilf a great deal of survey work waiting to be 
carried out, enormous areas still exist in the Empire 
which are surveyed very inadequately or not at all. 

Very large sums have been misapplied in the past 
owing to a lack of appreciation of the principles 
which should,underlie all survey work. The Egyptian 
Survey of 1878-88 cost some 360,000!., and produced 
incomplete maps of some 2000 square miles. Almost 
the whole of the work had to be repeated in 1892-1907, 
when, owing to the adoption of proper methods, and 
in spite of many difficulties, some 13,000 square miles 
were satisfactorily mapped at a cost of less than 
450,000!. 

The methods to be adopted depend upon cir¬ 
cumstances, the nature of the country, and the 
objects of the survey. The difficulties to be over¬ 
come vary in different parts of the world. The experi¬ 
ences of the various surveyors have been published in 
their records and reports, but these are not in an 
easily accessible form, nor is there anv general Index 
or summary to be found. The originals are circulated 
to a limited number of persons and institutions, and 
buried in libraries, even if their existence is not 
forgotten. When a new difficulty arises in anv survey 
it has to be tackled de novo, though it is quite likely 
that similar circumstances have arisen before. In 
such a case it is probable that the sprveyor in ques¬ 
tion dpe$ not know of it; and, even if the reports are 
accessible to him (wJhlch they frequently are not), the 
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actual information he wants is most effectually buried. 
This leads to much waste of effort, as there is no 
central body to which he can refer. 

As regards existing departments and institutions, 
the Dominion, Indian, and Colonial Surveys are all 
independent, and, brbadly speaking, train their own 
staff. There are, however, good survey schools in 
some of the Dominions. The Ordnance Survey 
produces its well-known maps, which are revised 
periodically, and they are so complete that no exten¬ 
sive survey work is required by outsiders in this 
country. This accounts for the lack of attention paid 
to the subject outside Government Departments, but 
the result has been that the development of the science 
of surveying has largely stagnated in this country, 
the centre of the Empire. 

There is, therefore, a distinct need for a school 
and institution in which students ran be trained in the 
principles of survey work, and where the subject is 
studied as a whole. This school would also serve 
as a central information bureau, enabling the scat¬ 
tered surveyors of the Empire to keep in touch with 
developments, and to which they could apply for 
information and assistance. 

It might seem at first sight that this could and 
should be undertaken by a Government Department, 
but this is scarcely possible for various reasons. 
There is no central authority which deals with the 
Government Surveys of the Empire, though a link is 
kept between the Colonial (as distinct from the 
Dominion) Surveys by the Colonial Survey Committee, 
The various Surveys and Departments naturally have 
to consider their own immediate needs first; they are 
usually short of funds, and consequently not in a 
position to carry out the work now’ being discussed. 
Even if a central authority were formed for this pur¬ 
pose, it could deal only w ith Government Surveys, and 
could not train surveyors and engineers for private work. 

There seems little doubt that most of the Govern¬ 
ment Surveys would welcome a school from which 
they could recruit their staff and an institution to 
which they could apply for information, and which 
could keep them in touch with the activities and pro¬ 
gress in other parts of the world. 

The existence of such an establishment would also 
encourage the production of improved designs of 
instruments and the production of new time-saving 
devices; there have been many such improvements of 
late years, but mostly from abroad, e+g. invar tapes 
and wires for base measurement (France) and an im¬ 
proved levelling instrument. (Germany). There are 
also many developments in view which require 
working out, e.g. the use of wireless time-signals for 
the determination of longitude ip the field, survey 
from aircraft, etc. At present makers have little 
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inducement to bring out new, and improved patterns 
of instruments;'’their largest customers are engineers* 
\vh6, n!s a rtilc, have had a very elementary training 
as surveyors* and Ore shy of adopting any new instru¬ 
ment or method. 

The above remarks apply particularly to land 
surveying, but are largely true also of hydrographic 
work. India and Canada have their own Hydro- 
graphic Services, but apart from thc.se the Hydro- 
graphic Department of the Admiralty has to deal with 
all the seas and coasts of the Empire, and also with 
such others as are not dealt with by their own 
Governments. The task is great, and the resources 
available are all too small for the work. Even in 
home waters there is much to be done, if only due 
to the changes continually taking place in all 
estuaries. Apart from the shifting or sandbanks, etc., 
much of the earlier work is not up to the standard 
of modern requirements. 

There is no school where hydrographic surveyors 
can receive instruction in the principles and theory 
of their work, and no staff available for studying 
methods and instruments and bringing them up to 
date. The hydrographic staff of the Admiralty is 
recruited from volunteers amongst the younger officers 
of the executive branch of the Royal Navy who have 
passed in navigation. They learn their surveying in 
the surveying ships while work is in progress, and 
the staff of trained surveyors is at present so limited 
that it can give little instruction to the beginners. 
Marty officers after serving in a surveying ship for 
tWo or more years return to ordinary duties afloat, or 
specialise in other branches where their knowledge of 
survey work is of great benefit to them. The remainder 
aire advanced in rank pari passu with the officers of 
H.M. Fleet. The existence of a school where the 
theoretical side of the question could be studied would 
he of great benefit to all. 

The principles involved in survey are the same 
whether applied by land or bv sea, and the instru¬ 
ments largely the same. Ofie establishment could 
usefully study and give instruction ip both sides of 
survey work. 

Survey cannot be carried out over large tracts of 
country without consideration of the science generally 
known as geodesy, which is really only survey as 
applied to the earth as a whole. The problems in¬ 
volved in this require not only world-wide data, but 
also high mathematical skill. Problems interconnected 
with these are those concerning the tides and terres¬ 
trial magnetism, both of great importance to naviga¬ 
tion. These, again, are connected with the study of 
the earth’s structure in its wider sense, and so with 
seismology and ^eologv. These problems may all be 
summed up in the word u geophysics. ” 

While a knowledge of geophysics is not necessary 
for everv surveyor, no survey authority can ’function 
satisfactorily without it. At the same time few such 


authorities have the atefl t available* for ■ 1 its proper> 
Study. A central institution which couW be referred 
to for information Would add greatly to, the efficiency 
of the survey authorities. 

The need tor a British geodetic institute is admitted 
by all who are acquainted with, the nature and ith^ ; 
portance of the pressing Imperial and 4 ciehtj)fk: 
problems which depend on the great surveys. The 
study of such problems has hitherto been left, In 
characteristic British fashion, to the initiative of 
enthusiastic individuals or neglected altogether. 
Take, for example, the case of toe tides—So vital a 
matter to our sailors. While the late Sir Georg* 
Darwin still lived it could at least be said that one 
master-mind was devoted, with some approach to 
continuity, to the study of the great problems whidh • 
must be attacked and solved if tidal prediction is to 
advance beyond its present elementary and scrappy 
state, but since his lamented death in iqi 2 the subject 
has lacked attention. 

At the request of the British Association, Prbf. 
H, Lamb recently reviewed the whole situation with 
regard to tides, and in a masterly report indicated the 
number and importance of the problems awaiting 
solution. Problems comparable in insistence are con¬ 
nected with the land surveys of our Empire, and'a 
similar review of the general situation, also initiated 
by the British Association under the stimulus of wau*, 
directed attention to the pressing need for some deter¬ 
mined effort to attack them. The report opened with 
this cogent sentence: “There is no institution, 
association, or department whose business it is to 
deal with the higher geodesy.” Consideration of the 
report by a special committee, afterwards enlarged, 
developed in the direction of urging the establishment 
of a geophysical institute. The need for such an 
institute has been formally recognised as urgent by 
the Conjoint Board of Scientific Societies (formed 
during tne war for the study of urgent questions), 
which appointed a small executive committee (which 
included the president and secretary of the Royal 
Society) to press for the immediate establishment'of 
such an institute. 

We think it would be difficult to find in any 
scientific matter greater unanimity amongst all the 
authorities concerned therein. We trust that sufficient 
evidence has been given as to both the national im¬ 
portance of the subject and the urgency of the need 
for action. We await the advent of the vivus bene¬ 
factor , for, as already indicated, there is a consensus 
of opinion that such an institution should be estab¬ 
lished within a university by private benefactions, 
although assistance might, as a consequence, be forth¬ 
coming from national funds. The wide ramifications 
of survey, geodesy, and geodynamics into ipathe- 
matical, physical, and engineering sciences call for 
their study in a university rather than in a depart¬ 
mental atmofcohere. 


The Imperial College as a University of Science and Technology. 1 


T HE real issue is whether a useful and worthy 
type of university can be erected on the com- 
arativelv narrow basis of a limited group of studies, 
n both primary and secondary education there has 
been a growing tendency to evolve several distinct 
types of school. Is it only university cloth that must 
always be cut to the same pattern? If we consider 
the enormous complexity of modecn civilisation and 

1 Synopsis of a paper on “The Proposed University of Science and 
Technology: Can a Useful and Worthy University be Based on Pure and 
Applied Science?" read before the Old Students’ Association of the Royal 
College of Science on October 19 by J, W. Williamson. 
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the degree and extent to which It is based upon 
science, we must think that, in the region of uhlvep*' 
sity education, the time has come for a further 
differentiation of functions, and that the first step lit 
this development should be the creation of a new type 
Of university based upon pure and applied science^ 
not to supersede, but to supplement, the existing typ*^ 
The normal type of university, embracing a 
number of faculties, would still remain, and ougSt^' 
be, the predominant and prevalent type* 

Science, pure and applied, from Its nature, is 
to rank in educational and cultural values 
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university studies. . It &' qualified not lew by its 
extent tb fbrm a ioUndftiofi heither fthtosy nor narrow 
fqr a university superstructure. During,the past half- 
century science 1 has developed not only intensively, but 
also so extensively as to cover vast fields of know* 
ledgb previously undreamt of. The result has been 
the creation ol new sciences, differentiated by their 
own specialised literature, methods, instruments, 
practitioners, and societies. The step from a faculty 
of science in a university to a university of science 
and technology is in line with the steps that have 
given us today separate professors of inorganic 
chemistry, organic chemistry, physical chemistry, and 
metallurgy in place of the one-time professor of 
chemistry whose ambit included all these subjects. 

The Imperial College was styled “Imperial” with 
deliberate intention from the first. From its charter 
it is clear that it is set to perform real university 
work of the highest order in science and technology. 
There is, moreover, a special need which the Imperial 
College is peculiarly marked out to fill, but which it 
cannot do adequately unless it has the status of a 
university with the power to confer degrees. A large 
and increasing number of students from the overseas 
Dominions, after completing their courses in the 
Dominion universities and technical colleges, go to 
Europe or America to lake up what is essentially 
post-graduate scientific work, especially in its applica¬ 
tion to industry. The courses of the Imperial College 
completely satisfy their needs in this direction, better 
probably than those of any university in the United 
Kingdom, but the college,in its present status cannot 
give to such overseas graduates who go through the 
full post-graduate courses anything more than the 
college diploma. On the other hand, Zurich and 
some American and German cities have institutes of 
technology granting degrees. It has already been 
pointed out that in the industrial and professional 


worlds the university degree is recognised as a hall¬ 
mark and has a commercial value. The consequence 
is that there is a growing tendency among these 
overseas graduates and scientific students to gp to 
America instead of to England, so that they may 
have a veritable and recognised technological degree, 
and not a mere diploma, to show for the work they 
do; and the Imperial College is thus being starved of 
a type of student it was deliberately charged at its 
foundation to receive and train. The loss, and even the 
danger, to the Empire of such a tendency are obvious. 

Such a university of science and technology would 
be the keystone of the arch of our technical colleges 
and polytechnics; it would influence and enlarge the 
conceptions of technical and scientific education 
throughout the country and the Empire; and' it must 
be of great benefit to the modern industrial research 
movement by raising the status of technological 
science, by pouring out a stream of the most highly 
trained technologists and research workers, ana by 
being the natural head and crown of the national 
recognition, so long and disastrously delayed, of the 
vital importance of scientific research, especially in its 
application to industry. 

There is nothing intentionally or inherently injurious 
to the University of London or to any other* university 
in the oroposal to give a university status to the 
Imperial College. To propound as a sort of unalter¬ 
able principle that for Greater London, with a popula¬ 
tion as large as that of Canada and twice as large as 
that of Switzerland, there must be one, and only one, 
university savours rather of an academic dogma than 
of a balanced educational perspective. The Imperial 
College and the University of London should be set 
free to work out each its own future independently of 
the other. They have divergent aims and interests, 
and it would be an injurious mistake to force them 
into an unworkable mesalliance. 


Agriculture in Egypt and Cyprus. 


A GRICULTURAL operations in Egypt are entirely 
dependent upon the Nile, and all extensions in 
the direction of taking fresh land into cultivation 
depend upon the way in which more profitable use 
can be made of the waters of the Nile and of the 
fertilising mud that it carries with it. The construc¬ 
tion of the Aswan reservoir has rendered it possible to 
retain much of the flood-water, but even now a large 
amount is wasted that would aid in the expansion of 
the cultivated area if it could be conserved. Mr. G. C. 
Dudgeon (Bull. Imp. Inst., vol. xvii,, No. 3) sets 
forth a statistical estimate of the possible and avail¬ 
able water-supply, together with the theoretical annual 
consumption of water for the chief crops. It is sug¬ 
gested that if certain proposed schemes of reclamation 
were carried out, the whole water requirements of 
Egypt would be met by less than 60 per cent, of the 
mean annual discharge of the Nile. 

Under the auspices of the Egyptian Ministry of 
Agriculture, special attention is being given to the 
various problems of crop and animal husbandry with 
the vtew of improving the agriculture of the country 
{Agriciditiral Journal of Egypt, vol. ix., 1919). The 
war, emphasised the local needs, and revealed 
deficiencies in many directions, especially in labour, 
animals, and manures. Motor-tractor ploughing is 
now advocated, and the adoption of machine-threshing 
would result in better qualitv grain and flour, as the 
present native system introduces a large percentage 
of. mud into tW product which cannot be removed 
by any known mechanical means. As cattle manure 
k being more and more as fuel, increased pro¬ 


duction is now dependent chiefly upon the use of 
chemical fertilisers, and there are possibilities that if 
cheap sulphuric acid could be produced, an appreciable 
supply of sulphate of ammonia and superphosphate 
could be turned out. Attempt# are being made to 
improve the chief crops, and experiments with 
various rust-resisting Australian wheats show that 
some of these offer distinct possibilities for Egyptian 
agriculture, and are worthy of further trial. 

The most important crop is cotton, so much so that 
the tendency is to increase the area devoted to it at 
the expense of that utilised for food production, and 
it is now necessary to import a larger proportion of 
food than in earlier years. The area under cotton 
increased steadily to a maximum in 1914 at a greater 
rate than the total cultivated area, but for the last 
twenty-three years the average yield per feddan has 
steadily decreased. This, curiously enough, is attri¬ 
buted chiefly to the improvement in the water-supply. 
The increased water-supply has not been accompanied 
by sufficiently increased drainage; the soils become 
saturated and the subsoil-water remains at a high 
level—a condition of things that is most unsuitable 
for the satisfactory growth of the cotton plant. 
Further, the additional supply of water has rendered 
possible the extension of cotton-growing to new lands 
which are less fertile than those which have been 
longer under cultivation, and the lower yields obtained 
have reduced the general averages. The varieties 
grown also, influence the yield, as many recently 
introduced ones, possessing other very desirable 
qualities, give smaller crops than the older kinds. 






Since its coniparatively recent introduction ixvto 
Egypt the pink boU-worin, FectinopHdra (Gelechia) 
go*sypteUa f nas so rapidly increased that it has. tor 
some years been the chief insect pest of cotton. 
Much scientific work is being done on its life-histqry 
and on its effect on the cotton crop with the view of 
attacking the pest in the most elective manner, as it 
may now be classed on a par with the Phylloxera of 
vines for destructiveness. Field experiments indicate 
that the efleet of Gelechia attack may be rendered 
Jess harmful by reducing the water-supply in July 
and stopping it altogether after the first week in 
August, as by this means the yield of cotton is 
increased and the crop ripens earlier. 

During the last sixteen years the farmers of Cyprus 
have exhibited an enlightened and receptive attitude 
towards modern agricultural methods, with the result 
that considerable improvements have taken place iri 
the agriculture of the island. These changes are set 
forth by Mr. W. Bevan in the Bulletin of the Imperial 
Institute (vol. xvii., No. 3, pp. 302-58), and the 
resources and possibilities of the island are briefly 
summarised. About 1,200,000 acres are under cuf- 
tivation, but another 770,000 acres are either under 
forest or could be cultivated. The average rainfall is 
about 20 in. per annum, and the climate, especially 
in the plains, shows considerable extremes of tempera¬ 
ture. Agriculture is the main industry, but methods 
and appliances are behind the times, though improve¬ 
ments are being effected through the activities of the 
Agricultural Department. Irrigation is essential, and 
if a satisfactory solution of the water problem could 
be reached, large fertile areas which now have to 
remain fallow could be brought under cultivation for 
growing cotton and other similar crops .and for 
extending vegetable and fruit culture. A consider¬ 
able amount of stock-raising is carried on, sh<x^p- 
rearing being an important industry. Cheese and 
butter are made from sheep’s and goat’s milk, largely 
for home consumption, though some is exported to 
Egypt. Poultry-farming could be made very profit¬ 
able, as the climate and food-supply are suitable, but 
ignorance of proper management "at present hinders 
the industry from prospering. 

The chief cereals grown are wheat, barley, and oats, 
though maize arid rye have been introduced during the 
last few years. Fruit-growing is of much importance, 
and the export trrfde in this respect is considerable, 
some amount of wine and spirits also being produced 
and sent abroad. Market-gardening is receiving 
much attention, as there is a good demand in Egypt 
for fresh vegetables which are raised round the 
“ ports " of Cyprus. 

Heredity and Eugenics, 

D R. R. RUGGLES GATES contributes to the latest 
number of the Eugenics Review a valuable essay 
on heredity and eugenics. “Probably in no other 
species of animal or plant does the number of differ¬ 
ences between individuals approach the number to be 
observed in man.” “It has now become a common¬ 
place of observation that the differences between 
organisms, as well as their resemblances, are often 
inherited.” Heredity includes both the entailment of 
parental variations and the possibility of new varia¬ 
tions. A very interesting survey is taken of the in¬ 
heritance of both physical and mental characters in 
man. Eugenic action should include, if only there 
were sufficient knowledge, (1) positive selection for 
desirable qualities, which are frequently dominant; 
(a) negative selection against undesirable recessive 
qualities which appear in collateral or ancestral: lines, 
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and msy the«sf«we ; in the eem- 

pJasnj; (3) isolation ofindivktuais h^yin^ undeidrahle 
dominant qualities; at>d (4)<ait. effort to raster mating 
between individuals showing the same desirable re¬ 
cessive quality. Another interesting" feature of Ejr, 
Ruggles Gates’s paper is the discussion of the questioh 
whether there are any details of structure so small or 
of such a nature as to be beyond the reach of here¬ 
ditary entailment. Some good examples are given of 
the continuance of very minute structural idiosyn¬ 
crasies. As regards the inbreeding and outbreeding 
of human races, the author concludes that inter¬ 
mixture of unrelated races is from every point of view 
undesirable, “The more advanced race is diluted and 
degraded by such intermixture.” “The blend is only 
a blend when considered en masse." On the other 
hand, interbreeding of related races or strains gives 
increased vigour. 


University and Educational Intelligence. 

Aberdeen. —The Lord Rector, Lord Cowdray, will 
deliver his address in the Mitchell Hall on October 23. 

Dr, J. B. Orr, director of the Rowett Research 
Institute, has been appointed research lecturer in the 
physiology of nutrition for the ensuing academical 
year, and Mr. R. H. A. Plimmer, chief biochemist, 
re-appointed research lecturer in applied biochemistry. 

Cambridge. —Mr. S. M. Wadham, Christ’s College, 
has been appointed senior demonstrator in botany, and 
Mr. R. E. Holthum, St. John’s College, junior demon¬ 
strator. 

London.— In response to a request made by many 
of those who attended Dr. Jeffery’s public lecture on 
Einstein’s theory of relativity, a course of eight lec¬ 
tures on the same subject by Dr. Jeffery has been 
arranged at University College. The course will begin 
on Monday, October 2<, at 6 p.m, 

A course of ten public lectures on “The Develop¬ 
ment of Philosophy from Descartes to Leibniz” is 
being given at King’s College by Prof. H. Wildon 
Carr on Tuesdays at 5.30 p.m. The course com¬ 
menced on October 12. 

Oxford. —The new academical year has: begun with 
a very large number of fresh entries. The colleges 
arc almost Inconveniently full, and most of the 
scientific departments are overcrowded. The activities 
of the teaching staff of both University and colleges 
are being taxed to the utmost. A contributing cause 
of the present pressure upon the resources of accom¬ 
modation and teaching is the influx of women 
students, who are now to be seen in the academic 
costume lately devised for their use. 

On October 14 a new departure was taken by the 
admission of nearly sixty women to degrees; these 
included the conferring of the degree of M.A. by 
decree on the Principals of the women’s colleges anti 
halls and of the Society of Oxford Home-Students. 

A letter has been addressed by some members of the 
University to the professors of the arts and sciences 
and to members of the universities and learned socie¬ 
ties in Germany and Austria, expressing a ” desire to 
dispel the embitterment of animosities that under the 
impulse of loyal patriotism may have pa^ed between 
us," and suggesting that a reconciliation may surely 
be looked for in the fields of arts and learning. { 


Mr. J. R. C. Gordon has been appointed 
of materia medica -and therapeutics at the Anderson 
College of Medicine, Glasgow, v 
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session piijte ^bfotdiaii Society will be 
in^^gpfiQ 4 e 4 1 'on ,Monday t Nbyetnber. 8, at 8 o’clock, 
wneo tjife jireetdent, Dean Inge, will give an address 
On “I* the Time Series Keversible? , The meeting 
will be Held in the Conference Hall of the University 
of London Club, 21 Gower Street, W.C.i. 

Free public lectures on physic will be delivered 
by Sir Robert Armstrong-]ones at Gresham Col¬ 
lege,, Basinghall Street, i£.C.a, a* 6 p.m., on 
November ,8, 10, n, and 12„ The subjects of the 
lectures will be “The Air We Breathe,” “The Houses 
We Live In,” “The Clothes We Wear,” and “The 
Food We Eat.” 

The British Medical Journal for October t6 states 
that the University of Heidelberg has received 500,000 
marks from Herr F. Behringer, of Bielenfeld; for 
the erection of an institute for the study of the 
chemical constitution of albumin. Until the institute 
is completed the researches will be carried on in the 
physiological institute under the direction of Prof. 
Kossel. 

We learn from School Life for August 15 last that 
Mr, August Hcckscher, of New York City, has given 
500,000 dollars to Cornell University to maintain pro¬ 
fessorships of research and to provide facilities for 
scientific work. The persons selected for such posi¬ 
tions will be relieved of routine teaching and adminis¬ 
trative details in order that they may be free to 
devote themselves to scientific investigation and to 
the training of future investigators. 

On October 18 the report of the Higher Education 
Sub-Comntittee on London University was adopted 
at a special meeting of the Education Committee of 
the London County Council. Mr. H. C. Gooch said 
that, having obtained an assurance from the President 
of the Board of Education that acceptance of the 
Bloomsbury site for the headquarters of the Univer¬ 
sity would not close the door against grants from 
Treasury sources towards the building and equipment 
of the new premises, the Sub-Committee felt justified 
in recommending the Education Committee to ask 
the Council to make a conditional building grant. 
He moved: “That, subject to satisfactory arrange¬ 
ments being made between the Government and the 
Council of King’s College for the reinstatement of 
King’s College on the proposed Bloomsbury site, and 
in the event of the University of London accepting the 
site in Bloomsbury referred to in Mr. H. A. L. 
Fisher’s letter dated April 7, 1920, and provided that 
adequate grants are made by the Government for the 
erection of administrative buildings on the new site, 
the Council is prepared to consider an application for 
a building grant for this purpose subject to the condi¬ 
tion that the Council’s contribution shall not exceed 
one-third of the contribution made by the Government 
in respect of expenditure not exceeding 1,000,000k, 
and that the Council be recommended accordingly.” 
The resolution was adopted by eighteen votes against 
live. 

The YJMkC.A. Universities Committee, of which Dr. 
D. H. S. Cranage is chairman and the Rev. Basil A. 
Yeaxtee secretary, has issued an admirable educa¬ 
tional handbook for the guidance of secretaries and 
for providing suggestions for the building up of local 
educational programmes for the various branches of 
the Y-MsC.A: according to their respective needs. 
There has been established with this object an educa¬ 
tion department at the headquarters of the asso- 
nation* it Russell Square, W.C.i, from which 
further advice and guidance can be obtained. It 
is proposed to establish throughout the kingdom 
divisional areas connected with the local branches 
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of the y.M.C.A., with its e4 uca 4hnai, com¬ 

mittee representative hot only of the memhers/ hut 
at$o of the local educational activities, whether L Oflficia} 
or voluntary. The movement is chiefly concerned with 
the supply of adult education, the emphasis upon 
which should lie largely With non-vocational subjects 
such as religion, history, sociology, science, literature, 
the arts, and physical education, the technical c^nd 
vocational studies being offered only when other,educa¬ 
tional agencies fail to provide them. It is earnestly 
advocated that one of the greatest needs of our country 
to-day Ts a democracy with the power to think and to 
form judgments, people who have the country’s wel¬ 
fare at heart and are prepared to take their place as 
citizens, understanding clearly the implications and 
duties of citizenship. Having this purpose in view, 
the National Council has asked the universities and 
other bodies co-operating with the association in its 
war-time educational work to continue to send fcippte- 
sentatives to form the Y.M.C.A. Universities Com¬ 
mittee, and the response has been cordial and com¬ 
plete, a body being formed comprised of eighty-five 
members representative of all the universities and the 
university colleges of Great Britain and other volun¬ 
tary agencies. Well-defined lecture and tutorial 
courses upon a variety of subjects are arranged, 
including philosophy, history and geography, litera¬ 
ture, art, religion and morals, economics, music and 
the drama, and suggestions for correspondence groups, 
for the formation of libraries, and for summer and 
week-end schools are offered. 

From the Pioneer Mail for August ij last we 
learn that an extraordinary meeting of the Senate of 
Allahabad University was held on August 7, at which 
Sir Harcourt Butler, Chancellor of the University* 
presided. In opening the debate, the Chancellor said 
that the. policy in the United Provinces for higher 
education was the development of a number of uni¬ 
versities of the unitary, residential, and teaching 
type. The first step in this direction was the estab¬ 
lishment of an institution on these lines at Lucknow, 
and a Bill had been prepared and published which 
aimed at putting into force the recommendations of 
the Lucknow l Ini versify Conference. The second 
step was that the line between university and school 
teaching should in future be drawn at the inter¬ 
mediate stage. This involved the re-organisation of 
secondary education. To this end it was proposed to 
establish a Board which would supersede the existing 
School-leaving Certificate Board, and be en¬ 
trusted with the task of providing the preparation 
for university work now given in the intermediate 
classes of the college, and of developing a system of 
high • secondary education. The third step to be 
accomplished was the re-organisation of Allahabad 
University. It should bo divided into two parts, one, 
internal, being a self-contained unitary, residential, 
and teaching university, and the other, external, con¬ 
sisting of affiliated outlying colleges. In conclusion, 
it was pointed out that primary, secondary, and 
technical education would not be in any way retarded 
by lack of finances should the schemes for university 
reform be adopted. A discussion followed, and the 
Senate passed a resolution, moved by Dr. Sapru, 
approving the general scheme for establishing a uni¬ 
versity at Lucknow,, but reserving its opinion as to 
details. Motions were also passed bv. which the draft 
Bill for the establishment of a Board for High School 
arid Intermediate Education, and the renort of the 
committee on the reorganisation of Allahabad Uni¬ 
versity, should be referred to a Select Committee. 

In Bulletin No. 50, 1919, of the United States 
Bureau of Education an account is given of the 
condition of science teaching in the schools*, of 




Memphis, Tennessee, The bulletin is divided into 
four sections, dealing with the elementary schools, 
the central high school, the vocational high 
school, and the high school for coloured children, 
In the elementary grades no science or Nature-study 
enters into the curriculum. At the central high 
school instruction is divided into eight groups, 
according to the principal subject taken: Latin, 
history, science, modern languages, commerce, 
technical training, home economics, and a course in 
which any subjects may be taken. In five of these 
groups no science studies are essential; in one, one 
science subject is necessary, in another two are 
required, and in the remaining one five pro compul¬ 
sory. However, in six of the groups either four or 
five sciences are voluntary, and another offers three 
u elective M sciences, but in the commercial group no 
science studies are undertaken. The number of 
students actually taking scientific subjects amounts 
to only 28*7 per cent, of the total number of pupils 
on the bonks, and measures are suggested for ensur¬ 
ing that a greater number obtain some training in 
science. Part of the scheme suggested is that general 
science should be taught in the upper classes of the 
elementary schools. The number of teachers em¬ 
ployed ip teaching science, and in many cases their 
qualifications, appear to be quite inadequate to the 
task before them. At the vocational high school 
shop-work is prominent, but it is surprising to note 
that there are no laboratories equipped for work in 
science, and no teachers apparently who are com¬ 
petent To teach such subjects. In the high school for 
coloured children the condition of scientific studies is 
even wprse; it is impossible to do anything but text¬ 
book and recitation work, and even this is done only 
•with great difficulty on account of the constant over¬ 
crowding of the room. The whole school is reported 
as unclean and insanitary and in a pitiable condition. 

A copy of the regulations and syllabus of the British 
School of Malting and Brewing for the year 1920-21 
hail been, received. The school is a department of 
Birmingham University, and deals with all branches 
of applied biochemistry, especially as applied to fer¬ 
mentation industries, to agriculture, and to sanitation. 
Four courses of instruction are provided—a degree 
course, a diploma course, a part-time series of lec¬ 
tures for brewers and maltsters leading to a certificate, 
and special short courses on malting and brewing. 
The lectures for the degree are recommended to 
students desirous of qualifying ns chemists or bac¬ 
teriologists in industries in which biochemistry plavs 
an important part. A fourth •year's work in the 
department of brewing qualifies a graduate for the 
diploma in that science. The diploma coursp is 
intended for students leaving school who desire 
training in the principles of-malting, brewing, and 
other fermentation industries. The first two years 
are devoted to general scientific training as a prepara¬ 
tion for the technical work of the third year, which 
consists largely of acquiring a practical knowledge of 
brewing and of the methods used by brewers in the 
judgment and valuation of barley, malt and other 
requisites of the trade. The part-time course for 
brewers and maltsters is open to all, but to qualify 
for the University certificate the candidate must have 
had two years’ practical experience in brewing or 
malting. The ground covered is similar to that dealt 
with in preparation for the diploma, but the labora¬ 
tory work does not cm so far into the scientific side 
of the operations. The short courses provided are 
intended for those who find themselves unable to 
attend any of the above classes: such students share 
all advantages equally with diploma students. A 
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time-table and syllabus of each course are givqn Tn 
the booklet* It is interesting to note that the defector 
of the school, Prof, A. ft, Ling, has been given 
powers for aiding competent research workers con- 
corned with fermentation industries by finding 
accommodation in his laboratories and in other ways. 
Applications for such assistance should be mode 
direct to the director of the school. 


Societies and Academies. 

Manchester. 

Literary and Philosophical Society, October 5.—Sir 
Henry A. Miers, president, in the Chair.—Dr. A. E. 
Oxley ; Recent researches- in magnetism. After deal* 
ing briefly with the nature of ferro-magnetism, para¬ 
magnetism, and diamagnetism, the author considered 
the characteristic variations of these properties oyer 
a range of temperature varying from that of liquid 
air to 300° Cr Practically aU substances show a 
change of magnetic property when crystallisation takes 
place, and in the case of certain diamagnetic sub¬ 
stances definite hysteresis loops with respect to tem. 
perature have been obtained. These loops are similaf 
to those shown by nickel-steels which are ferro¬ 
magnetic. lilt* experimental results were inter¬ 
preted in terms of the electron theory of magnetism, 
and finally extended, through Tyndall’s work on the 
deportment of crystals in a magnetic field, to inter¬ 
pret the nature of crystal structure and the spatial 
distribution of electrons within the atom. The atomic 
configuration so deduced is similar to that of the 
cubical atom developed by I-ewis and Langmuir, and 
distinct from that of the Bohr theory, which fails 
to account for the magnetic properties. It is con¬ 
sidered, however, that these theories may be brought 
into line in the near future by a due recognition of 
the possible differences between radiating and non- 
radiating matter. 

Paris. 

Academy of * Sciences, September 27.—M, L 4 bn 
Guignard in the chair.—A. Appell: A partial dif¬ 
ferential equation of the theory of hyper geometric 
functions.—F. E. Fournier; Concerning the apparent 
displacement of some stars in the total eclipse of the 
sun of May 29, 1919.—M. Lugeon and N. Otrtianeff: 
The geology of the Croix-de-Fer mussif. The sedi¬ 
mentary zone separating the massif of Mont Blanc 
from tnat of the Aiguiiles-Rouges has been usually 
considered as a simple synclinal,, but E. Fafejas has 
recently proved the existence of two synclinals. A 
study of the region between the Arve and the Trient 
has now shown that the structure is still more’com¬ 
plex, a detailed description of which )$ given.— 
C. Ssuvageau : The indigenous marine alg« capable 
of furnishing gelose.—V' Burra : A solar pronlim 
etice with great radial velocities. Photographs taken 
on September 8 showed a prominence visible on the 
photograph of the lower layer—a phenomenon of 
great rarity. This? was followed up by a series of 
photographs, and certain parts were shown to 
have a radial velocity greater than 132 km. pet* 
second.—H. Deriandfes; Remarks on the pre¬ 
ceding communication of V. Burson,—-}, HMschs 
Position of the springs on the concave bank of fivers 
in permeable liniestone , strata.—ft. CerlghSlIh The 
caseous exchanges of the root with the atmosphere 
The respiration of plant-root# placed in a confined 
atmosphere takes place similarly to. that occutTiitg, 
with other plant organs; the ratio of carbon dioxide 
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mMmta dxygwi gbadrbed v&rie® .between 0*7 and po, 
according to the specie®.< These result® are for 
detached roots; the modifications caused by contact 
with a very moist atmosphere and by leaving the plant 
attached to the roots under experiment are also described. 
—£/ Roasseaux and bj. filrat; The nitrogenous materials 
and phosphoric add during the; ripening and germina¬ 
tion of wheat.—A. J. Urbalxt and P. Marty: The 
influence of the subterranean work of the mole on 
the flora of the pasturages of Cantal. The effect of 
the work of the mole is to drain the soil, to favour the 
ermination and growth of the seeds, and to intro- 
uce new plants, often useful.—P. Wtatwbert : The 
relations between the aneural ectodermic irritability 
and the nervous and muscular working in the 
embryos of Amphibians.—A. Kretupf: The tentacular 
apparatus of Coeloplana gonocleua. 

SvDNEV, 

Lianean Society of New South Wales, August 25.— Mr. 
J. J, Fletcher, president, in the chair.—T. G. Sloane : 
A list of the species of Australian Carabidae which 
range beyond Australia and its dependent islands. 
Forty-four Australian species are recorded from 
localities outside Australia and its dependent islands as 
follows :—Africa 1, Amboyna 1, Aru Islands 1, Asia 6, 
southeast Asia 4, Borneo 1, Burma 1, Celebes 3, 
Ceylon 5, Egypt 1, India 2, Java 8, Lord Howe 
Island 2, Malay Archijxdago 6, New Caledonia 12, 
New Guinea 10, New Zealand 3, Siam i, Sumatra 1, 
and Sumbawa 3.—T. Steel : Dental encrustations and 
the so-called gold-plating ” of sheep’s teeth. For 
many years past there have appeared from time to 
time in newspapers and magazines published all over 
the world statements as to the occurrence of a metallic 
encrustation on the teeth of sheep. Popularly this 
encrustation, being frequently of a yellow tint, has 
been attributed to gold, supposed to have been derived 
from particles of that metal scattered about the pas¬ 
tures. Complete analyses are given of the encrusta¬ 
tion from sheep, ox, man, and a number of other 
animals, and it is shown to consist of a phosphatic 
salivary deposit or calculus, and to be common to 
the teeth of nil mammals and of several other animals. 

• - Marjorie I* Colllni: The structure of the resin- 
secreting glands in some Australian plants. An 
account of certain types of glandular hair and of the 
development of the glands observed during an inves¬ 
tigation of the resinous secretion of the bud in seven 
Australian genera of the natural orders Sapindaceae, 
Leguminose® (sub-order Mimoseae), Composite, 
Goodenineeae, and Myoporineae.—Prof. W. N. Benson, 
W. S, Dun, and W! R, Browne : The geology and 
petrology of the Great Serpentine Belt of New South 
Wales. Part ix, The geology, palaeontology, and 
petrography of the Currahubula district, with notes 
on adjacent regions. (1) More than ninety species 
are recognised* comprising corals, brvozoa/ brachio- 
pods, belecypods,* gastropods, scaphopods, cephalopoda, 
and trilobites, of which five forms previously reported 
have now been for th? first time critically ’examined, 
seven are new records for the State, and fifteen species 
and thr£e varieties are described as new. One new genus 
of corals is also proposed—a simple turbinate form 
with a coraltum of the Lithostrotion tyne. (2) A com¬ 
parison . of the Burindi fauna with the Lower Car¬ 
boniferous faunal succession in the British Isles shows 
that, on ; the' evidence of thirtv-one British species of 
brachlopods in the Burindi series, it should be placed 
at the, very base, of tb* Vis^an series or on the 
Tournaisiao-VMan hoondarv. This accords remark¬ 
ably well with rte Koninck’s conclusions nut forward 
forty years ago. 
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Books Received. 


An Introduction to the Study of Terra Sigillata : 
Treated from a Chronological Standpoint. By Fv 
Oswald and T. D. Pryce. Pp. xii+386+lxxxv plates. 
(London: Longmans, Green and Co.) 42s. net* 
Feeblemindedness in Children of School-Age. By 
Dr. C. P. Lapage. Second edition. Pp. XV+309+ 
plates. (Manchester: University Press; London: 
Longmans, Green and Co.) 10s. 6 d. net. 

A nook about Plants and Trees. By R. and S. G. 
Gurney. Pp. xvi+103. (London: C. Arthur Pear- 
son, Ltd.) is. 6d. net. 

Studies in Contemporary Metaphysics. By R. F. A. 
Hoernld. Pp. ix+314. (London: Kegan Paul and 
Co., Ltd.) 16s, net. 

Type Ammonites. By S. S. Buckman. Part xxiii. 
Pp. 19-24+13 plates. (London : W, Wesley and Son.) 

Easy Lessons in Einstein. By Dr. E. fe. Slosson. 
Pp. vii+138. (London ; G. Routledge and Sons, Ltd.; 
New York: Harcourt, Brace and Howe.) 55; net. 

Psycho-analysis : Its History, Theory, and Practice. 
By A, Tridohl Pp. xi+272. (London : Kegan Paul 
and Co., Ltd.) 105. 6d. net. 

A Naturalist on Lake Victoria. With an Account of 
Sleeping Sickness and the Tse-tse Fly. By Dr. 

G. D. Hale Carpenter. Pp. xxiv+333. (London : 
T. Fisher Unwin, Ltd.) 28$. net. 

Memoirs of the Geological Survey. Special Reports 
on the Mineral Resources of Great Britain. Vol, xiii. 
Iron Ores (continued). Pre-Carboniferous and Car¬ 
boniferous Bedded Ores of England and Wales. By 
Sir A. Strahan and others. Pp. iv+123. (London: 
E. Stanford, Ltd.; Southampton : Ordnance Survey 
Office.) 7s. 6d. net. 

Smithsonian Institution. United Slates National 
Museum. Bulletin no. Osteology of the Carni¬ 
vorous Dinosuuria in the United States National 
Museum, with Special Reference to the Genera Antro- 
demus (Allosaurus) and Ceratosaurus. By C. W. 
Gilmore. Pp. xi+159+36 plates. (Washington 3 
Government Printing Office.) 

The Practice of Railway Surveying and Permanent 
Way Work. By Prof. S. Wright Perrott and F. E.G. 
Badger. Pp. viii+303. (London : E. Arnold.) 30s. 
net. 

Reinforced Concrete Design. By Dr. O. Faber. 
Vol. ii., Practice. Pp. xii+24G. (London: E, 
Arnold.) 18s. net. 

Fisheries—England and Wales. Ministry of Agri¬ 
culture and Fisheries. Fishery Investigations, 
Series iii,, Hydrography. Vol. i.. The English 
Channel. Part v.. The Section from Plymouth to 
Brest. Pp. 19. (London : H.M. Stationery Office.) 
25. net. 
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Museums in Education. 

F OR many years past a number of people, ap¬ 
proaching the question from diverse or even 
opposite sides, have agreed that our museums 
should do more for education, and that our educa¬ 
tional establishments should be brought into closer 
touch with museums. The desire for mutual aid 
is expressed by representatives of science, art, 
classical studies, history, and industry. A discus¬ 
sion of the subject in the Education Section of the 
British Association at Birmingham in J913 led to 
the appointment of a committee drawn from many 
sections “to examine, inquire into, and report on 
the character, wdtk, and maintenance of museums, 
with a view to their organisation and development 
as institutions for education and research, and 
especially to inquire into the requirements of 
schools.” A Wide reference—and the committee, 
composed of university officers and professors, 
school inspectors and teachers, humanists and 
men of science, administrators and museum cura¬ 
tors, has taken a wide sweep and a broad view. 
The final report, now before us , 1 was deferred 
owing to the difficulties and economies of war¬ 
time, andis now published with the forced omis¬ 
sion of the detailed data on which the conclusions 
are based. This, however, makes it the easier 
reading, and re ad it should he by all interested in 
either hnuseums or education; 
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I . Those who are to be educated by museums 
may be classed as the general public, the pupils of 
primary and secondary schools, students at uni* 
versifies and similar institutions, and, finally, post¬ 
graduate and other* advanced students. In the 
past the attempt to reach these people has been 
subject to many difficulties. The name "museum” 
has diverse connotations; while some museums, of 
modern origin, are purely educational in aim, thpse 
of older foundation were not, and cannot be, pri¬ 
marily engines of education. None the less, 
the officials of the latter have long been 
anxious to enlarge this side of their work. 
The appeal to the general public, initiated 
by Flower in the Natural Histofy Museum, 
has been followed and surpassed elsewhere, 
notably in the United States. With us the 
provision of guide-books and of the human 
guides so strenuously advocated by Lord Sudeley 
demands more money than is forthcoming. But 
the real difficulty in our larger museums has 
always been the conflicting aims of the exhibition 
galleries. This will not be overcome until the 
reference series for collectors and advanced 
students are separated from the more popular and 
elementary exhibits, just as the research collections 
are already separated. Above all, in every museum 
there is the difficulty of the overworked and under¬ 
paid curator. 

Turning to the other side, we have found diffi¬ 
culties in the schools. The value of the museum 
and of museum material has not been appreciated 
by teachers. It was too much trouble. "When 
the ground is covered bv manuals, why try to drag 
in pictures or objects which are a bother to look 
after, and which distract the pupil’s attention from 
his book? And, as for taking the class to a 
museum, how are we to find either time or 
money?” Our great public schools have some 
excellent museums, but there is little or no evi¬ 
dence that they are used in school teaching* Our 
universities have museums, or collections specially 
designed for their students, but too often they 
compete rather than co-operate with the public 
museums of their neighbourhood* As for indus¬ 
tries, they keep their own secrets, and (except in 
a few instances, as the Potteries museum) do not 
realise the value of museums for their purposes. 
Possibly curators, too, have not always realised 
the service they themselves might render to in¬ 
dustry. 

In these matters, as in so much else, the war 
has produced a change of conditions and a change 
of *view. Museums have proved their usefulness 
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to the State {the public has protested in surpiisiipg 


fashion its affoption for museums. Recent legisla¬ 
tion has recognised this in removing the rate-limit 
for municipal museums, and in facilitating the 
promotion of museums by the education authorities 
of the counties and boroughs. The committee, 
though it welcomes this change of attitude, does 
not do so without warning and criticism. It 
recognises that municipal and national museums 
are not the only kinds deserving of State- or rate- 
aid; there are semi-private museums which need 
it even more. It is a little afraid of control by an 
“authority" that may know all about education, 
but certainly knows little about the governance, 
organisation, and financial needs of museums; 
end it would like to see “some national or central 
authority fully conversant ” with such matters, to 
whom local museum committees might turn foi> 
advice—or perhaps something still more satisfy¬ 
ing. Such welcome as the committee does give to 
the education authority seems due to its hope that 
the education grant will pay for the extra material 
and the special staff required for such desirable 
works as loan collections for schools or school 
classes in the museum. It also suggests that 
recent legislation may find its best fruits in estab¬ 
lishing museums in towns as yet unprovided with 
them. 

It is rather striking that, of the five general con¬ 
clusions emphasised by the committee, the first 
four have reference to research. In research the 
universities should co-operate. To aid research, 
lists of contents should be published. Grants in 
aid should be proportioned to the research con¬ 
ducted by a museum, no less than to its other 
activities. Curators must have had a university 
training, fitting them for research as well as for 
administration. All this may not seem to have 
much to do with education. But the committee 
is right. Granted that the collection and preserva¬ 
tion of material objects constitute the differentia 
of a museum, it is clear that the first necessity is 
the study of those objects. “ This research must be 
prosecuted if museums are to fulfil their highest 
function, which is the advancement of Science, 
Art, and Industry." Research is a necessary 
preliminary to any and .every other function of a 
.museum, and not least to the function of educa¬ 
tion. We cannot deal here with the many prac¬ 
tical recommendations scattered through the body 
of the report, and perhaps not sufficiently distin¬ 
guished by type or spacing from their context. 
They should prove acceptable and useful to both 
educationists and museum officials. We would, 
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however, reiterate <>ur Jwgfr appreciation of ifcie 
Committee’s labours an A of the firm stand that it 
takes on the really fundamental principles. 

The chief conclusion we would ourselves, draw 
from this report is that there is a vast body of 
experience relating to the proper management of 
museums and their use in education, and not in 
that alone. Much of it forms the basis of this 
report; much is to be found in the publications of 
the Museums Association and in a few books that 
have been published. But the local authority 
faced with the task of founding a museum, or of 
taking over and utilising one already in existence, 
knows nothing of all this. On this ground, then, 
but not on this alone, we warmly approve the 
suggestion that there should be a central council 
or board, composed of persons with knowledge 
and sympathy, and endowed with the requisite 
powers, to watch over and aid the inception of 
museums, to co-ordinate their work when estab¬ 
lished, and to bring them into touch with the 
national museums. Such a council as we have in 
view would certainly not w ish all museums to con¬ 
form to one pattern or to rigid rules, but it might 
save much duplication of work and expenditure 
and much ill-directed effort. 


Scientific Methods of Design and Control 
in Chemical Industry. 

Ministry of Munitions . Department of Explosives 
Supply: Preliminary Studies for H.Af. Factory, 
Gretna, and Study for an Installation of Phos¬ 
gene Manufacture . Pp. xvi-t-145. (London: 
H.M.S.O., n.d.) Price 15s. ifct. 

URING the war an enormous amount of work 
was done by the Department of Explosives 
Supply in the design of chemical plant, pro¬ 
cesses, and works, and in the construction, 
organisation, and control of the numerous national 
and other factories dealing with the manufacture 
of explosives and closely related substances. *IfOrd 
Moulton, who was Director-General of Explosives 
Supply, and whose magnificent work in the cause 
of Great Britain and the Allies cannot be over¬ 
estimated, was fortunate in having associated with 
him a devoted band of men of exceptional ability 
and knowledge. Pre-eminent amongst these on 
the technical and scientific side was Mr. 
Kenneth B. Quinan, who was responsible for* 
the design, construction, and organisation of 
the works controlled by the Factories Branch. 
Where all worked so splendidly, it might seem 
Invidious to single out one name. But the writer 
well knows that amongst the hundreds,, or indeed 






thousands, of men who fought the war behind the 
front so splendidly in the Department of Ex¬ 
plosives Supply there is not one who did not 
look up to U K. B. Q. n as the great inspiter and 
organiser, or who failed to realise what the 
nation owed to his genius, personality, and inde¬ 
fatigable labour. 

Mr Quinan was also a great educator, One 
cannot explain this better than by quoting from 
the excellent preface to the present book. 

“Mr. Quinan introduced methods of studying 
the various problems which arose and setting out 
the results, which were clear and very helpful to 
all who were connected with the erection of the 
•plant and works, or the subsequent manufactures 
carried out. . . . Mr. Quinan insisted that the 
Steps in a calculation by which certain results 
were obtained should be set forth so distinctly 
that they could easily be followed, and that the 
author himself might be able to truce the line of 
his reasoning and action after the matter had 
passed from his attention, without having to rack 
his brains to see how he had obtained his results. 
He thoroughly believed in the advantage of letting 
all those who were engaged in directing and carry¬ 
ing out work have the fullest possible understand¬ 
ing of what they were doing, and this policy bore 
excellent fruit in the results obtained at the works 
managed by the Factories Branch, which were 
carried on under the initial disadvantage of staff 
and workers largely without expert knowledge of 
the work they had to do.” 

In pursuance of this policy, every working draw¬ 
ing was accompanied by a well-reasoned descrip¬ 
tion of the purpose and function of the various 
parts of the apparatus or plant, and the technical 
staffs at the various factories were constantly 
engaged, at Mr. Quinan's instigation, in studying 
the working of their plant, carrying out labora¬ 
tory and plant researches, and vying with each 
other in a continuous process of improvement in 
the efficiency of the plant and in their understand¬ 
ing of the scientific principles underlying its design 
and operation. 

It can well be imagined that, as a result of 
these methods, Mr. Quinan accumulated a vast 
amount of material, scientific and technical, of 
the greatest value to the nation, and especially 
to the young men who are destined to become the 
technical workers and the leaders of the next 
generation. It was Mr. Quinan’s earnest wish 
that as much as possible of this material should 
be edited and published after the war for the 
benefit of the scientific institutions of the cquntry 
and for pll those young men who are already 
engaged in the chemical industries.of the British 
Empire. .It is extreihely fortunate for the suc¬ 
cessful execution of this great work that the 
Government has entrusted it, to Mr, William 
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Macnab f who was a member of # the Department 
of Explosives Supply throughout its whole exist¬ 
ence (and of the original Committee of the War 
Office from which the Department sprang), and 
very closely connected with its development and 
with every phase of Mr. Quinan’s work. 

The present volume is published under the aegi$ 
pf the Ministry of Munitions, but the continuation 
of the work has been entrusted to the Department 
of Scientific and Industrial Research, which will 
publish a number of other volumes. It would be 
impossible to exaggerate the national importance 
of this work. To apply scientific principles and 
data to the development of industrial plant and 
processes requires just as much scientific method, 
research, and intellectual labour as the discovery 
of the general principles and data of science. A 
failure to realise this, an all*top-narrow inter¬ 
pretation of the words ‘‘science” and “re¬ 
search, ” accounted for many errors in the past 
and for much of our unpreparedness when the 
stress of war came so swiftly upon us. There 
was, however, another factor, and one of cardinal 
importance. There existed few, if any, examples, 
accessible to all, and drawn from real practice, of 
the methods employed by the great scientific de¬ 
signers and creators of industry. How does one 
design a plant, a process, or a works? Who was 
there to answer that question? How did the 
Glovers, Deacons, Hurters, and Monds—to men¬ 
tion only a few great names drawn from chemical 
industry—set about their work? There were 
plenty of books on chemical technology, but npt 
a word on the real thing, the method of research, 
the way to go about it. It is a supremely diffi¬ 
cult thing to apply science scientifically and suc¬ 
cessfully. You are not free to choose your vari¬ 
ables, or to eliminate unpleasant ones. The 
whole universe is on the top of you. You cannot 
say that you are a chemist and, therefore, do not 
intend to worry about the physical and engineer¬ 
ing aspects of the problem. Unfortunately, a 
chemical plant is a bit of Nature, and includes, 
therefore, all the sciences. And Nature is not 
particularly concerned with the limitations of one’s 
education or one’s particular tastes and tempera¬ 
ment* It is no doubt perfectly true that a man 
can learn to be a real technical chemist only by 
long practical experience in works. But it is of 
the greatest importance for the training of young 
men in the later stages of their work at the uni¬ 
versities and higher-technicd schools that those 
whose capacities and temperaments incline them 
to industrial work should, have the possibility pf 
Studying some first-class examples of how scien¬ 
ce principles and data are utilised and developed 
iii the creation of processes and plant. 






¥<ft the first *time in the history of chemical 
science this is made possible by the publication 
of these volumes. A dose study of this and the 
succeeding' volumes will show the young chemist 
how physics, physical chemistry, and engineering 
must be combined with exact chemical knowledge. 
He will find here large numbers of drawings in 
plan and elevation which he can utilise in his study 
Of engineering drawing as applied to chemical 
plant, He will see how, step by Step, leaving 
nothing to chance, the elaborate calculations are 
carried out whereby from a number of funda¬ 
mental data the complete flow-sheets and precise 
working details of lqrge chemical factories are 
quantitatively developed. He will learn how every 
technical chemical problem involves much know¬ 
ledge of physics and engineering, and he will see 
how much the practical chemical designer has to 
do with questions of heat absorption and evolu¬ 
tion, and the transfer and transmission of heat. 
Most important of all, he will learn that the object 
of the truly scientific designer is to guess at 
nothing, but, if possible, to reduce everything to 
fundamental principles, precise quantitative data, 
ahd systematic calculation. 

In the present volume the larger part—i.e, that 
relating to the design of the great Gretna works 
for the production of cordite and nitro¬ 
glycerine-presents to the student of chemical in¬ 
dustry^ and chemical engineering a unique object 
for study. The plan adopted, by Mr. Macnab is to 
set forth systematically all the calculations as to 
quantities and capacities to be dealt with by the 
various sections of the plant and works. These 
calculations are summarised in a complete series 
of flow-sheets. The various sections and the 
general lay-out are illustrated by a large number 
of engineering drawings, all of which are accom¬ 
panied by detailed descriptions which add enor¬ 
mously to their value. The ** Study for an Installa- 
tion of Phosgene Manufacture ” is a fine 
piece of work, and an excellent example of 
Mr. Quinan’s method of utilising thermo-chemical 
and physical data in the solution of a technical 
chemical problem. This 11 study n is a little classic, 
and will undoubtedly prove a source of inspira¬ 
tion and instruction of the very highest value* 
The student can here see for himself how, given 
certain chemical and physical data, the trained and 
experienced chemical designer sets to work to 
decide between the claims of rival processes and 
to develop the technical details of the selected one. 

Mr. Macnab is warmly to be congratu¬ 
lated on the splendid way he has carried but his 
work* The intellectual and manual labour in¬ 
volved must have been very great, but they are 
justified by the excellence of the result It can 
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be stated with certainty that the present volume 
and its successors will constitute a handbook of 
applied chemical and physical science without ins 
equal in any language. The effects as regards 
the scientific training of the new generation of 
chemical students will be far*rcaching. The Ex¬ 
plosives Supply Department had to produce in 
gigantic measure the chemical weapons of destruc¬ 
tion, In these volumes the work of the Depart¬ 
ment will live for many years to come as a great 
and noble contribution to the edifice of reconstruc¬ 
tion. It is earnestly to be hoped that the Govern¬ 
ment Departments now concerned will realise the 
vast importance of this undertaking and so publish 
ample editions of the various volumes. There 
exists here a splendid opportunity of extracting 
good from the*terrible waste of war, and of sow¬ 
ing seed which will produce a rich harvest in the 
years to come. 

One cannot put this volume down without 
thinking of the great days when Mr. Quinan 
worked at Storey’s Gate. The unique profes¬ 
sional knowledge derived from many years of 
technical experience, the unremitting work of a 
powerful and vigorous mind, and the irradiating 
influence of a great, genial, and unselfish per¬ 
sonality were unreservedly put at the disposal 
of the British Empire. An atmosphere of good 
fellowship and of equal comradeship in work per¬ 
vaded every branch. Everyone who came under 
the influence of Mr. Quinan was stimulated to put 
forth his best in the general cause. 

These volumes will constitute an enduring 
memorial to the work of one of America’s greatest 
sons, a man who did as much as anyone to win 
the Great War, and in doing so won the respect 
and affection of all who knew him. 

F. G. Donnan. 

Experimental Science in India* 

The Life and Work of Sir Jagadis C, Bose: An 
Indian Pioneer pf Science . By Prof. Patrick 
Geddes. Pp. xii + 259. (London: Longmans, 
Green, and Co., 1920*) Price 16 s, net. 

HE author of this biography was fortunate in 
his subject: it was no hard task to write an 
interesting chronicle of so eventful a life and of so 
striking a personality. Sir J. C Bose is equally 
fortunate in his biographer: his fife and work are 
set forth with conspicuous literary skill, scientific 
knowledge, and sympathy with the East The 
result is a singularly instructive and eminently 

readable book. 

The Story of his fife shows that "Sir j. C. Bosk 
bed to contend, at all stages, with difficulties of 
every kind. The first and most fateful >as thkt 
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of jtechHngit uniyerfiSty education i*i England* It 
is narrated how this difficulty was overcome, so 
that in i88i, at the age of 23, he was able to 
enter the University of Cambridge as a scholar of 
Christ’s College, the college of which his brother- 
in-law, Mr* A, M. Bose, the first Indian wrangler, 
had become a member ten years previously* It 
may be incidentally mentioned here that Mr/ 
Fitzpatrick, who is mentioned as one of his college 
friends (p. 29), is not, as stated, Master of 
Emmanuel College, but President of Queens' 
College. Having successfully completed his 
university career, Bose returned to India to face 
the next serious difficulty—that of obtaining a 
suitable educational post. It is explained how 
impossible it seemed to the official mind that a 
native of India should be fitted by ability and 
attainments for a professorship in physical science 
—there was no precedent for such a claim 1 How¬ 
ever, chiefly by the influence of the then Viceroy, 
Lord Ripon, Bose was appointed professor of 
physics in the Presidency College, Calcutta, a post 
which he held until 1915. During this period he 
was busily engaged, not only in maintaining and 
increasing the efficiency of his department by 
securing adequate laboratory accommodation, but 
also in carrying on the researches that have made 
his name famous. 

Of these researches the author gives an attrac¬ 
tively lucid and succinct account. The first were 
wholly physical, and to these three chapters (iv.-vi.) 
are devoted. Their main subject was that of the 
properties of the Hertzian electric waves, by which 
wireless telegraphy is effected. It is of interest 
to note that, so far back as 1895, Bose had demon¬ 
strated the passage of these waves from one part 
to another of his laboratory building. In the 
course of this work he observed that his metallic 
receivers manifested signs of “ fatigue,” an obser¬ 
vation which led him to a comparison, in this 
respect, of metals and of animal-and plant-tissues, 
with the result that he found them to be essentially 
identical (chap, vii., “Response in Living and Non- 
Living”). He became so deeply interested in the 
study of the irritability and movements of plants 
that for the next twenty ye^rs he devoted himself 
almost exclusively to it. An adequate account of 
his remarkable work in this direction is given in 
chaps. ix.-xv. The results may be summed up in 
the brief statement that the phenomena of irri¬ 
tability of animals and plants are altogether 
analogous, and that the multiform movements of 
plants are susceptible of a simple Universal ex¬ 
planation, depending fundamentally on the quantity j 
of stimulus received. These great generalisations ! 
were rendered possible by the employment of | 
recording apparatus much more delicate than any 
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previously devised, and capable of magnifying the 
minute movements a thousand or even a million 
times. The last, and the most formidable, of the 
difficulties to be overcome was that of securing 
recognition of his work. So long as Bose’s re- , 
searches were confined to purely physical subjects 
it did not arise; but when he trespassed into the 
domain of physiology opposition became strong in 
this country, though on the Continent and in 
America his results were received with enthusiasm* 
Here the antiquated idea of 11 water-tight compart* 
ments ” in science asserted itself to such an extent 
that it was not for many years that justice was 
done. All this is fully discussed in the author’s 
pages, where it is also made clear that ultimate 
triumph was due not to ability alone, but mainly 
to strength of character and lofty ideals. 

The sub-title of the book is “An Indian Pioneer 
of Science.” Like all pioneers, Sir J. C. Bose has 
had to encounter many and great difficulties and, 
as has been pointed out, he has, unlike many 
pioueers, successfully overcome them. It is to be 
hoped that, now that the days of storm and stress 
are over, he may be able to devote all his energy 
to the continuance of his work in the Institute that 
% he has founded for the purpose. The volume is 
well got up, and is illustrated with portraits and 
many figures of apparatus and records. It would 
have been an advantage if a full bibliography of 
Sir J. C. Bose’s works had been appended, while 
the index would be more useful if it were more 
complete. 


Elemerttary Geometry. 

Practical Geometry . By C* Godfrey and A. W. 

Siddons. Pp. xv + 256. Theoretical Geometry: 

A Sequel to “Practical Geometry By C. 

Godfrey and A. W. Siddons. Pp. xiv+104. 

(Cambridge: At the University Press, 1920.) 

Price 7s. net. (Complete in one volume.) 

HE authors of these two volumes (obtainable 
also as a single book) regard the teaching 
of geometry as divisible into four stages. The 
first consists of little more than instruction in the 
use of instruments and methods of measurement, 
including drawing to scale. The second is an 
intuitive treatment of a few fundamental proposi- * 
tions, and merges into the third stage, which 
covers the whole field of the ordinary course of 
elementary geometry, plane and solid, treating 
the various theorems in an informal fashion, and 
explaining the methods of constructions, often 
without proof, in the natural order suggested by 
the theorems. In these stages the pupil is led 
to apply the results of the theorems, whether 
formally proved or not, both to numerical 










examples and to formal riders. The fourth stage 
fcnits all the theorems, previously considered, into 
a logical chain with formal proof. A few riders 
are interspersed, and there is a considerable 
amount of general discussion in this part of the 
text; the section closes with a collection of riders 
arranged under headings corresponding to suit¬ 
able groups of propositions. 

With the general changes of procedure adopted 
by the authors we are in entire agreement. There 
Can be’ no question that boys are capable of 
making simple applications of the fundamental 
theorems of geometry long before they are able 
to appreciate the formal proofs, and the stimulus 
which work of this nature supplies is most bene¬ 
ficial to their mental development. 

On its numerical side the exercises are very 
good, being numerous, varied, and interesting; on 
thelormal side we do not consider the work quite 
so satisfactory; more riders of the 11 two-step " 
nature are needed, particularly, for example, in 
dealing with angle and tangent properties of the 
circle. We think also that much of the dis¬ 
cussion, which at present bulks so largely in the 
text, might be omitted. We doubt whether any 
boy reads it, and there is much that we find hard< 
to believe is really necessary for the instruction 
of the teacher at the present time, when modern 
methods are so much better understood than they 
were, say, fifteen years ago. Some drastic prun¬ 
ing of this kind would affect materially the size 
of tjie book, and, we think, leave its utility un¬ 
impaired, and at the same time appear to lighten 
the student’s burden. 

T^e printing is excellent, and the diagrams are 
clear and numerous. A set of answers and sug¬ 
gestions for class-work (which we have not seen) 
is issued separately. We regard the new form 
of this text-book as a definite advance in the right 
direction, and commend it to teachers. 

The Evolution of Vertebrate Animals. 

Die Stamme der Wirbeltiere . By Prof. Othenio 

Abel. Pp. xviii + 914. (Berlin and Leipzig: 

Walter de Gruyter and Co., 1919.) Price 

56 marks. 

P ROF. ABEL, of Vienna, is a most voluminous 
writer on extinct animals, and even the diffi¬ 
cult circumstances of the time do not impair his 
energy and enthusiasm. He has now .produced a 
most interesting volume summarising our present 
knowledge of the past history of the backboned 
animals, and his technical descriptions are illus¬ 
trated by numerous up-to-date figure* which are 
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refreshing by their newness in atext-book. Th^ 
work is hot merely a laborious compendium, but 
is enlivened by many critical observations based 
on Prof. Abel’s own researches. 

Prof. Abel's classification will not in all re* 
spects prove acceptable. He avoids too many 
difficulties in the determination of affinities by an 
undue multiplication of sub-classes and orders. 
He also in some cases adopts the fantastic pro¬ 
posals of certain dabblers in scientific literature 
who discuss merely names without any acquaint¬ 
ance with the fossils to which they refer. The 
familiar generic name Ichthyosaurus, for example, 
completely disappears, while the almost equally 
well-known name Megalichthys is applied to the 
wrong fish. The work, however, is intended for 
advanced students who will be able to make allow¬ 
ance for these idiosyncrasies without much 
trouble. 

According to Prof. Abel, the Cyclostomes are 
unknown among fossils, because the problematical 
Devonian Palseospondylus, with its suctorial 
mouth, is most likely the larval condition of 
Coccosteus. The earliest fishes are the Upper 
Silurian Anaspida. The earliest land-vertebrates, 
the Stegocephala, are treated at great length on 
account of the primitive character of the skeleton 
and its morphological importance. Among rep¬ 
tiles, the newly discovered Chelonia, from the 
Upper Trias of Germany, are especially striking. 
Some of them retain traces of true teeth. The 
Dicynodonts are described as “ the Sircnians 
among reptiles.” The Triassic Parasuchia and 
Pseudosuchia are separated from the Crocodilia. 
The marine Thalattosauria, from the Trias of 
California, are arranged with the Lacertilia. The 
birds are treated in the usual manner. 

Among mammals, the Monotremata are re¬ 
garded as unknown by fossils before the Pleisto- 
cene; and the Triassic Tritylodon is referred to 
the Marsupialia. The South American Tertiary 
Sparassodonta are also retained among Marsupi¬ 
alia. A few of the mammalian jaws of Jurassic 
age (e-g, Amphitherium and Stylodon) are re¬ 
garded as belonging to Placentalia. The Insect- 
ivora follow, and the Primates, as usual, conclude 
the series of orders. The various groups are 
rather unequally treated, but students will be glad 
to have the preponderating sections on Cetacea 
and Sirenia as summarising Prof. Abel’s own re¬ 
searched 

The volume is provided with two exhaustive 
indexes, oni to morphology, the other to tax¬ 
onomy, and is a most valuable work of reference,, 
which should be added to every znolbglcal library, 

■ ■ . . A, $> W* 
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Essays in Social Psychology# 

(1) Instincts of the Herd in Peace and Wdr . By 
W. Trotter, Second edition. Pp. 264. 
(London: T. Fisher Unwin, Ltd., 1919*) Price 
&s. 6d* net. 

(2) The Century of Hope: A Sketch of Western 
Progress from 1815 to the Great War , By 
F* S. Marvin. Second edition. Pp. vii + 358. 

, (Oxford: At the Clarendon Press, 1919*) Price 
6 s. net. 


(l) |"v R * TROTTER has not changed anything 
, | , 7 to speak of in the body of his remark¬ 
able book, which was. published in 1916, but he 
has added a postscript of much interest. It deals 
first with the discouraging fact that “in a belli¬ 
gerent country all opinion in any way connected 
with the war is subject to prejudice, either pro¬ 
national or anti-national, and is very likely in 
consequence to be of impaired validity.” The 
manifestations of the herd-instinct in the German 
people were in accordance with the type to be 
seen in the predaceous social animals; the mani¬ 
festations of the same instinct int the British 
people were of the socialised type of gregarious 
animal—“possessing the power of evolving under 
pressure a common purpose of great stability.” 
Societies in the past have failed in stability and 
full functional effectiveness; there defects have 
been due to “the drift of power into the hands 
of the stable-minded class, and to the derivation 
of moral power and enterprise from the 
mechanisms of leadership and class segregation. ” 
To avoid this there must be a continually pro¬ 
gressive absorption of the individual members of 
the society into the general body—a movement 
towards a complete moral homogeneity and inte¬ 
gration. “The only way in which society can 
be made safe from disruption or decay is by the 
intervention of the conscious and instructed intel¬ 
lect as a factor among the forces ruling its 
development.” But the unanswerable question is 
whether the purposive foresight of the intellect 
will be able, more effectively than in the past, 
to free itself from instinctive inhibitions, 

(2) Mr, Marvin has added to his stimulating 
book a time-chart of developments in “thought” 
and “ action ’—or culture and politics—in the last 
century, and he has made a number o? improve¬ 
ments in the body of the text. On the general 
thesis he stands to his guns. The hopefulness 
of the last centbry has not been exhausted; on 
the contrary, the sources of hope are unimpaired. 

mechanical science and invention biology and 
hygiene, psychology and education, sociology and 
statecraft, literature and religion, and in other 
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lines of development, there have been advances; 
in the past century which seem on the whole to 
have made for the fuller realisation of the higher 
values which the racial consciousness at its best 
has always cherished. What Mr. Marvin’s book 
shows, it seems to us convincingly, is that thg 
momentum continues in a progressive direction: 
There is no doubt much to discourage, but all the *: 
departments of higher human activity are full of .. 
live seeds of good pedigree, and in their promise ^ 
there is progress. 


Our Bookshelf* 

The Assessment of Physical Fitness; 1 'By Correla¬ 
tion of Vital Capacity and Certain Measurements 
of the Body . (With Tables.) By Prof. Georges 
Dreyer, in collaboration with George Fulford 
Hanson. Pp. xi + 115. (London: Cassell and 
Co., Ltd., 192O.) Price 1 os. net. 

Although various observers had made attempts 
to measure the respiratory capacity of the human 
body, the real pioneer work in spirometry was 
done about eighty years ago by John Hutchinson. 
Hutchinson worked out the vital capacity in rela¬ 
tion to height, body weight, chest circumference, 
and age, attaching most importance to the first. 
He also made many observations as to the effect 
of disease upon the vital capacity, especially as 
regards phthisis. After the publication of his 
method of spirometry, considerable discussion 
arose both in this country and on the Continent 
as to its value in clinical medicine. By some 
clinicians it was held that the normal variations 
of health were so great as to preclude its extended 
use; The value of Hutchinson’s figures in regard 
to height were early called in question, either as 
being too large or not of so great a value as 
figures calculated from the trunk length or sitting 
height. In the main, the results obtained by 
various observers were in favour of Hutchinson. 
In the little monograph by Prof. Dreyer and his 
colleague extensive tables are published showing, 
the relationship of the vital capacity to sitting 
height, weight, and chest circumference. As Dr. 
F. S. Hobson has shown (Nature, August 26), 
these tables will be of particular value to all those 
who are in any way interested in correlating the 
vital capacity with physical fitness. It is of 
interest that Pti 6 f.'J$eyer and his co-workers have 
drawn conclusions contrary to those of Hutchinson 
in regard to the value of the sitting height, and 
also that age i$ looked upon as a factor of little 
or no importance up to about fifty year$. 

Handbook of Patent Law, of All Countries . By 
W. P. Thompson, ^ Eighteenth edition, com¬ 
pletely revised, Fp.'vii+ 157 . (London i Stevens 
and Sons, Ltd., 1940.) Price 6 s. 

The assistance that st^th a book as this must give 
to inventors' and pattht agents fully justifies the 
Issue of a new edition brought up to date- with 






respect to British and foreign patent law and prac> 
Hoc* The foreign section is Wry comprehensive 
—JJechuanaland and Eritrea, both of which have, 
we believe, issued Patent Ordinances, are the only 
countries we miss—though it would have been 
Convenient if information had been given of the 
method of making an application in some of the 
smaller States that have no separate Patent Office, 
A very useful feature is the information given 
indicating the countries in which inventions relat¬ 
ing to particular subjects should be patented. This 
might well be amplified in a later edition, espe¬ 
cially with reference to the smaller States. Mr. 
Thompson does not refer to Luxembourg’s with¬ 
drawal from the German Customs Union in 
December, 1918, but this is important, since, in 
consequence, patents granted there will presum¬ 
ably no longer be dependent on the corresponding 
patents taken out in Germany. Rumania, too, 
should have been included amongst those adhering 
to the International Convention. The British law 
h very well presented, though we have noticed a 
few errors in the statutory time limits allowed for 
accepting and sealing specifications. The state¬ 
ment on p. *4 that unless a complete specification 
is accepted within the statutory period it becomes 
public property is obviously an oversight, as such 
a specification is not published and remains secret. 
The book, however, is generally accurate, and 
should prove a very valuable and trustworthy 
guide to would-be patentees. 

The Statesman's Year Book . Statistical and His¬ 
torical, Annual of the States of the World for 
IQ20. Edited by Sir J. Scott Keltic and Dr. 
M. Epstein. Fifty-seventh annual publication. 
p P . xliv-l-1494. (London: Macmillan and Co., 
Ltd M 1920.) Price 20s. net. 

T*|E, authors of this ever-welcome annual have 
conquered many difficulties in their survey of the 
world as it appeared in May, 1920. The maps 
indicate the new boundaries of South-eastern 
Europe and the Near East, and the new divisions 
of the former German, colonies Togo, Kamerun, 
and German East Africa. In the text, however, 
the partitions of these ex-German territories has 
not been worked out. The difficulties of com¬ 
pilation are illustrated by th% treatment of Czecho¬ 
slovakia and Yugo-Slavia. In the first case an 
attempt has been made to bring together the 
statistics relative to the former Austrian and the 
former Hungarian lands, white in the second in¬ 
stance full details are given for Serbia only, 
Mining statistics for Germany chiefly refer "to 
1913; there is no estimate of the probable yield 
of the new Germany. Hungary is incorrectly 
stated to have a common boundary with Germany; 
statistics for Croatia and Slavonia are included 
under Hungary, although a paragraph, which 
niight be missed, correctly savs that this area 
forms part of Yugo-Slavia. The list of Hum 
gartan towns is apt to be misleading, since Arad 
arid Temesvar have been omitted, as they are 
correctly included among the Rumanian towns, 
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while Kolozsvar (Cluj), Nagyszeben (Sibitii), and 
Brasso (Brasov) appear in both lists. In the case 
of Spitsbergen it is not clearly stated that the 
non-Norwegian estates in Spitsbergen are riot in¬ 
cluded under the sovereignty of Norwhy, but are 
extra-territorial. 

These points indicate the necessarily tentative 
character of much of this new information. The 
bulk of the volume maintains the high standard 
of previous issues. 

The Extra Pharmacopoeia of Martindale and 
Westcott . Revised by Dr. W. Harrison 

Martindale and Dr. W. Wynn Westcott. 
Seventeenth edition. (In two volumes.) Vol. i., 
pp. xxxix 4 1115. (London: H. K. Lewis and 
Co M Ltd., 1920.) Price 27s. net. 

Official pharmacopoeias are necessarily restricted 
in their scope, and there arc many drugs and other 
articles used in medicine which for good reasons 
find no place in them. Hence there is a recog¬ 
nised need for such supplementary books as the 
“Extra Pharmacopoeia,” which deal more freely 
than the official works do with medicinal prepara¬ 
tions, appliances, new methods, and so forth. The 
fact that Martindale and Westcott’s work has 
reached a seventeenth edition is sufficient indica¬ 
tion that it meets a want. The single volume of 
the earlier editions developed into two volumes 
some years ago, and the most important of these 
(vol. i.) has become somewhat more bulky than of 
yore; but it can still be slipped into an overcoat 
pocket, in spite of its 1154 pages. 

A great deal of new matter has been included 
in this vol. i., the requisite space having been 
provided in part by transferring the sections on 
iontophoresis, radium, thorium, and radiology to 
the second volume (not yet published). Among 
the sections which have been revised special men¬ 
tion may be made of those on vaccines, antitoxins, 
colloidal metals, and organotherapy; whilst many 
useful notes, particularly on the treatment of 
wounds, have been added to the therapeutic index 
of diseases. Both the medical practitioner and the 
pharmacist will find the volume replete with in¬ 
formation. 

White Lead; its Use in Paint. By Dr. A. H. 
Sabin. Pp. 1x4133. (New York: J. Wiley 
and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1920.) Price 75. 6 d. net. 

The information conveyed in this book is usually 
of a superficial character. Thus, although pro¬ 
cesses of manufacture are described, no details 
are given, |md in the descriptions of the applica¬ 
tion of white lead in paints nothing very new 
comes to light. The author tells us that “it is 
not probable that one-thousandth of one per cent, 
of white lead used in paint is ever discoloured by 
sulphur, so it is not worth talking about.” Un¬ 
fortunately, however, he gives no alternative ex¬ 
planation of a well-known phenomenon. A similar 
off-hand style runs throughout the book, and can¬ 
not fail to diminish its value. 
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'AHtorfecm Civil Engineer*' Handbook. Editor- 
jn-chief, Mansfield Merriman. Fourth edition, 
thoroughly revised and enlarged. Pp. 1955. 
(Hew York: John Wiley and Sons, Inc.; 
London: Chaptnan and Hall, Ltd., 1920.) 
Price 33*. net. 

The seventeen sections into which the volume is 
divided cover the whole field of civil engineering, 
together with mathematical tables, mechanics, 
physics, meteorology, and weights and measures. 
The fact that there is but little overlapping indi¬ 
cates that the work of the editor-in-chief has been 
done thoroughly. Books of this kind must con¬ 
tain the information in a condensed form ; in the 
present volume, however, the condensation has 
not been carried to the extent which sometimes 
obtains, making the contents a mere dictionary. 
On the contrary, each of the sections is presented 
in a readable form, and is profusely illustrated. 
British practice differs in many respects from 
American, bjit there is much in common, and 
so much of value in the latter as to make it 
almost essential for students of civil engineering 
to have some knowledge of American practice. 
In no other single book that we have .seen can 
so much information be obtained regarding the 
practice of civil engineering in the United States, 
and we can confidently recommend the book as 
a useful addition to' the British civil engineer’s 
library. • 

Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The British Association. 

We must first tender you our best thanks for 
having, at this time of inevitable reconstruction, 
opened your columns to a discussion which has been 
of great value in showing the general trend of opinion 
concerning the future of the British Association. We 
have had the benefit of letters from presidents and 
secretaries of Sections in addition to those printed in 
your columns, and now beg to offer a few general 
comments. But we hope we shall not be regarded as 
attempting thus to closure the debate and dismiss it 
from our minds; rather do we regard the period of 
discussion, and, we would add, of experiment, as just 
beginning. It was with the full consciousness that 
much "new enterprise and revision of old procedure 
were desirable that we invited the recorders and local 
secretaries to a friendly meeting at Oxford in the 
spring of this year, and we hope to continue at 
regular intervals the discussions then initiated and 
helpfully continued in your columns. We need only 
add here that it is an .essential function of the 
British Association to consider and act upon all sug¬ 
gestions tending in any way to the advancement of 
science, we hope that If you receive further com- 
municationa for which you cannot find, room you will 
do .us the favour to forward them for our con¬ 
sideration. 
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Proceeding to general comments, we Would first 
express satisfaction that the undoubted smallness of 
the Cardiff meeting has not been allowed undue 
weight, even by critics who did not attend and could 
not appreciate the unusually keen and businesslike 
quality of the proceedings. Many causes contributory 
to its smallness are fairlv obvious, and incidental to 
recovery from the war. The high cost of travel and of 
living (the predatory attitude adopted by one or tWo 
of the Cardiff hotels by anticipation was particularly 
unfortunate), and ultimately the local tram strike, ajl 
playefl th^r part, and it is to be feared that some 
of them may continue operative beyond the Cardiff 
meeting. This we can only endure, reminding those 
who formerly urged that wc should discourage “ camp 
followers ” that it is not for them to complain if the 
attendance is less. 

But the important criticisms and suggestions have 
had a more general character. Some of them (for¬ 
tunately) cancel out, as when Sir Ray Lankester 
advocates very careful pre-arrangement and Sir Oliver 
Lodge the throwing over of the time-table in favour 
of impromptu discussion. Sometimes the cancelling 
is kindly done in the same letter, as when Prof. 
Armstrong, another laudator temporis ncfi, first sings 
the praises of two long official reigns and then advo¬ 
cates a rapid change of officials. Parenthetically, ve 
may correct a misstatement in his letter; the General 
Committee did not “relegate to a committee the ap¬ 
pointment of a new treasurer”; it only adopted 
the universal practice of appointing a committee to 
suggest names to the council. Wp have, however, no 
wish to curb permanently the picturesqueness of Prof. 
Armstrong’s exhibitions of hitting out at all and 
sundry. 

But some of the points on which there is division 
of opinion cannot he simply dismissed for that reason, 
and chief among them is the verv important question 
of the nature of the Sectional proceedings. Should 
they be made more “ popular ”; and can this be 
done without repelling some of our most regular and 
most useful supporters? 

Now we fully agree that it is a very important 
function of the British Association to attract the 
public and impress the nation, but even from this 
point of view' alone it may not be the best method to 
cater directly for them. Where a frontal attack may 
fail, more insidious methods may succeed. 

One excellent method of attracting the public is to 
make sure of attracting the nearest living representa¬ 
tives of men like Huxley and Lord Kelvin, who 
always attracted the public. Now Lord Kelvin used 
to declare (Sir Arthur Schuster kindly allows us to 
quote his authority for the fact) that he came to the 
meetings of the British Association “to hear what 
every body else was doing ”; and the curtailment of 
“specialist” papers might easily drive away the very 
people who ensure the success of the meeting, and in 
some Sections certainly would do so. We need 
scarcely labour this point, on which Prof. Eddington 
has already written much good sense; but we will 
just add that, in spite of the existence of “ special 
societies ” in London, there are many people who 
have no other chance to hear a what everybody is 
doing.” Thus there are many who are not near 
enough to London to attend meetings regularly; there 
is the growing army of science schoolmasters and 
schoolmistresses who can attend meetings only in the 
summer holidays, when the London societies do not 
meet; and there are the numerous members who are 
interested in more than one SectionAll these would 
benefit by meetings of the Sections even if they were 
conducted on precisely the lines of specialist socie¬ 
ties. No one, however, advocates this extreme ex- 
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pedient; undoubtedly the Sectional proceeding® should 
oe of a ditferent type, but in trying to secure one 
good object we must not drop another, and we have 
i«ason to believe that the Sectional officers are well 
aware of the needs and wishes of the members, and 
are doing their best to satisfy them. 

Next, as regards the number of Sections. With¬ 
out rehearsing all the arguments in detail, it may be 
accepted as common knowledge that there are weighty 
considerations on both sides. Who, then, is to ad¬ 
judicate between them? The people concerned or 
others? It would seem an almost necessary admis¬ 
sion that in each particular case there must be par¬ 
ticular considerations which can be truly evaluated 
only by the people concerned (who must at the 
same time be impressed, as we all are, by the general 
undesirability of multiplying Sections), and that a 
persistent and reasonable application from them must 
be seriously considered ana liberally met. It does 
not advance science to boycott the younger sciences. 
Thus at the present time the Physiological Section, 
having tried a Sub-Section of Psychology for several 
years, having debated the alternative of a full Section 
for Psychology in several assemblies, and having met at 
least one powerful objection, came before the General 
Committee at Cardiff with nn unopposed recom¬ 
mendation for an independent Psychological Section. 
No dissentient voice was raised in Committee, and no 
suggestion of further postponement was made. The 
officers (and staff), on whom fall many of the dis* 
advantages of the multiplication of Sections, scarcely 
fed that they can oppose such a motion if no other 
opposition is forthcoming, and if the council concurs 
it will be to give effect to a preponderance of 
reasoned opinion. 

On the other hand, there was some years ago a 
movement for the subdivision of Section A. It was 
fully considered by the Section and rejected, which 
mav be taken as evidence that the tendency to sub¬ 
division is not automatic, and therefore to be resisted 
automatically. The practical requirements of 
Sections have always varied widely, and the plan of 
leaving the decision chiefly to the people concerned 
has much to be said In its favour. 

Proposals for joint meetings between Sections and 
for closer co-operation between groups of related 
Sections—Mathematics, Physics, and ‘ Engineering: 
Zoology, Botany, and Physiology; Geography and 
Anthropology; oV between any of these (and especially 
Engineering or Agriculture) and Economics or Educa¬ 
tion—are not new; they were carefully examined 
afresh by the council shortly before the war, and the 
informal conference last spring led to fresh efforts 
in this direction. Sir William Pope’s suggestion of a 
special advisory body to assist in planning each 
annual meeting could be realised^ at any time by joint 
action of the actual organising committees of the 
Sections, which are constituted at the dose of each 
annual meeting, and are often consulted bv the 
council in Sectional emergencies during the vear. 

The presentation of a retrospect of recent advances 
of knowledge in each Section or in practical applica¬ 
tions of scientific work Is again a matter for Sec¬ 
tional arrangement. Formerly there were formal 
reports of this kind drawn un by responsible com¬ 
mittees and presented in print for discussion; latterly 
such a summarv hn« often been the theme of a Sec. 
tional president’s address, and sometimes of one of 
the oublic discourses or the citizens* lectures. It 
would be easy for related Sections to arrange for 
such papers in turn, so as to cover the whole field 
in a cycle of years. Tn this and similar matters of 
procedure the ’policy of the Association ha* been to 
give the fullest freedom to the Sectional officers to 

NO. 266 l, VOL. 106 ] 


adopt or modify suggestion, coming in 'gemotit .fonR&s' 
from the council or from our friendly critics* and tfeto 
Section*] officers have every encouragement to Ox- 
change suggestions and experiences with one another 
and with the general officers. The council does its 
best to select for evening discourses and other general 
discussions men eminent in science and accomplished 
exponents of its broader aspects; and the general 
officers and local executive spare no pains to ensure 
that they have every facility and convenience that 
experience may suggest. Occasional failures are, 
perhaps, inevitable m so difficult an art as public 
lecturing; the Association may fairly claim to be 
judged by those discourses which are remembered 
through the years, and they are not a few. 

The circumstances of different localities vary so 
much that it has been difficult, and would probably 
be unwise, to insist on close adherence to any one 
type of programme. Only those who attend habitually 
know how flexible our arrangements are, how greatly 
one annual meeting differs from another, or how 
much of what some of our most outspoken critics 
desire is actually being done informally in the intervals 
of a very elastic time-table. 

The annual tenure of presidents and vice-presidents 
of Sections and of the focal secretaries introduces a 
large elerpent of “ fresh blood,* 1 and many of the best 
expedients for economy of time and effort have been 
contributed bv annual officers. Recorders and secre¬ 
taries hold office rather longer, but they are usually 
chosen from the younger members, and pass on to 
other duties quite as rapidly as is consistent with the 
continuity of experience necessary for the smooth 
working of a meeting. We are making considerable 
demands on the time of both classes qf officers 
throughout the year, and gratefully acknowledge their 
keen and loval co-operation in working out the pro¬ 
posals which we put before them or which result 
from their own experience. 

We are very sensible of the difficulty of including, 
even into an eight days’ meeting, all thie opportunities 
for discussion or for exposition of scientific work 
which various critics desire; and we would beg that 
the experience of the meetings in 1910 and 1920, which 
were, pprforce, limited to five working days, may 
not be regarded as typical of what the Association 
is trying to accomplish since the war. From these 
abbreviated meetings, however, and.from the varied 
war experiences of our keenest members, we believe 
that we have learned some economies of procedure; 
and as our Edinburgh hosts promise us a normal 
Wednesdav-to-Wednesdav meeting in 7921, we have 
some hope of realising much that has been offered 
so frankly bv your correspondents for our guidance. 

To make the annual meeting more widely known in 
advance and its purpose better understood, we relv 4 
first, on the co-operation of the Press, and especially 
of scientific and technical periodicals such as Nature. 

There is, we believe, a larger public than ever 
before for clearly written and accurately informed 
articles on scientific subjects, and especially on the 
public services rendered by scientific research’, and we 
should welcome every opportunity of assisting com¬ 
petent reporters and other journalists to obtain trust-, 
worthv information on such matters, both at the 
annual meeting and in advance. But it has been an 
increasing trouble in recent years that representative^ 
of the Press do not always display either the pre¬ 
liminary knowledge or the 'journalistic training Which 
might enable them to forecast Intelligibly or to 
chronicle accurately the substance of a scientific 
discussion, however fullv apprehended by other 
classes of 41 camp followers.*’ Shorthand, for 
example, h an accomplishment which we have 
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almost teased toexpeetof a Pressman at a Seo 
tional meeting. 

We rely on the delegates from our numerous “cor¬ 
responding societies'* to keep those societies informed 
of the Association’s work, to bring on their younger 
members to our meetings, and to assist the lotfcl 
secretaries, in extending the area round the 
place of meeting from which a full attendance of 
scientific workers may be expected. The fulfilment 
of one of our primary functions—to bring provincial 
scientific workers,into touch with specialists gathered 
from afar—-must depencf very much upon the cor¬ 
responding societies of the neighbourhood. 

Most ot all, however, we look to our ordinary 
members, and especially to those who arc brought into 
daily contact (as teachers or in business or industry) 
with younger or less highly trained colleagues or 
subordinates, to propagate that view of the value and 
interest of scientific work which alone makes and 
maintains the fellowship of workers each “doing 
something else, 1 ’ bdt able and keen to appreciate the 
discussions, whether arranged or impromptu, of 
scientific leaders and men of practical ability who 
come to our meetings with the same object in view— 
“to see what everybody else is doing.” “Philo¬ 
sophy, 1 ’ it has been said, “begins in wonder,” and 
intelligent wonder, if it is to work its full effect in 
an eight days* “parliament” or “picnic” of science, 
must be caught on the flitting wing by that member 
of ours who is lucky enough to be there when it rises. 

I. L. Myres. 

H. H. Turner. 

New College, Oxford, October 24. 

The correspondence which has followed the leading 
article on “The British Association and National 
Life ” in Nature of September 16 must have been 
read with deep interest by everyone who cares for 
the advancement of science. Since in that article 
reference was made to some remarks of mine called 
forth by my experience of the Cardiff meeting, 
perhaps I may be allowed a few words on the 
subject. 

It seems to me that most of your distinguished 
correspondents have missed the real point altogether. 
They have been too much concerned with discussing 
ways in which the scientific value of the meeting may 
be increased for the benefit of the scientific man 
taking part. From this point of view reminiscences, 
alterations of Sections, joint meetings, and the like 
are very interesting, and no doubt important. The 
members of the Association who visit a town have 
generally a good time, and if by internal reforms 
they can secure a better scientific holiday no one will 
grudge it to them. Some of the correspondents appear 
to think that this should be, if not the sole, at any 
rate the chief object of the meetings. One of them 
practically warns the general public off “matters 
which they do not understand.” 

The purpose-of my original remarks—and, if I am 
not mistaken, of your article also—was to emphasise 
the precisely opposite opinion, namely, that whilst 
the Association served the cause of the advancement 
of science bv bringing workers in it together in cir- 
umetances favourable to discussion both formal and 
informal, yet it also had the duty of bringing before 
the general public the methods and results of 
scientific work. There 1 $ a cumulative effect here. 
None of your correspondents can deny that the general 
public,pays us to conduct scientific research. Whether 
that payment is direct from the rates and taxes or 
indirect from gifts apd bequests does not matteri The 
public pavs, apd scientific men are eternally asking for 
more. The public has, therefore, a right to know 
what It Is getting for Its money. Further, if the 
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word ” advancement ” means anything, and if science 
has an object at all, what other object can that be than 
that of making the world a better place to live in? and 
how can it be advanced unless the results of its pro¬ 
gress are made known to the people who are intended 
to prqfit by them? Scientific work is either a selfish 
amusement (as some of your correspondents seem to 
think) or it is a service of public utility. If it is a 
service of public utility, then the more the public 
realises how much it owes to scientific work, the 
more will the public be disposed to provide money 
for that work, and, consequently, the more work will 
be done and the more the public will be benefited. 
This is the cumulative effect which would follow from 
an ably directed scientific propaganda. 

Science might well consider that favourite text: 
“Go ye therefore, and teach all nations, baptizing 
them , . The British Association could be, 

and ought to be, a mighty engine for this 
purpose. And be it noted that the advice con¬ 
tained in this text is not only to preach, but 
also to baptise the converts, which is to bring them 
into the charmed circle themselves. The volumes of 
Nature these fifty vears are a record of scientific 
missionary work. They are full of finely worded 
appeals regarding the neglect of science, the need for 
monev, the improvement of education, and so forth. 
But these sermons are not even preached to the con¬ 
verted; they are preached to the priests. What 
scientific heathen ever reads Nature? 

These considerations are on the high moral plane 
of duty—the duty which scientific men owe to the 
nation. Those of vour correspondents who think that 
thev are weird, yet beautiful, rare, and expensive, 
orchids kept in the public hothouses will never agree 
that they ought to be potatoes and show a good crop. 
But thev will not he so satisfied with the scheme of 
thing’s if the heating supply fails, and for this reason 
I should like to descend from the moral nlnne to the 
base one of money and to refer to n few facts. These 
facts would not be mentioned here if it had not already 
been necessary to state them very nuhlirlv in the 
district that had the honour of entertaining the Asso¬ 
ciation at the recent meeting. 

The Cardiff meeting cost the.local committee about 
2500Z., and, in spite of all efforts, onlv about 1800 1. 
has so far been forthcoming to meet this expenditure. 
I would ask your correspondents to consider the 
reason for this deficit. Cardiff is a wealthy city, and 
the “docksmen ” are well known for their generosity. 
Large sums of monev have been collected recently 
for such purposes as horse shows, flower shows, and 
missionary societies from people who mostly knew 
and cared as much about horses and flowers and 
cannibals as they do about Einstein. I think the, 
reason is that they understood what these things were 
for, and they do not know what the British Associa¬ 
tion Is for, because the Association has not seen fit 
to enlighten them. Another practical point is this. 
Owing to the decreased purchasing power of money 
the expenses of the meeting are necessarily two or 
three times what they were before the war, but the 
Mfecenas who gave a cheque for fifty guineas before 
the wan does not noiv give you one hundred and 
twenty guineas; he still gives fifty. 

Your correspondents who are preoccupied with that 
part of the Association’s activities which concerns the 
meetings and discussions of scientific workers among 
themselves might perhaps indicate why, if scientific 
discussion Is the be-all and end-all of the Association, 
the Association should wander all over the country, 
and even over the Empire, from year to year. Surely 
it would be more efficient and more convenient to have 
the annual meeting In the one place in which the 
Association prides itself on never having met—London. 
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Dare one suggest that perhaps these “orchids” rather 
likeigoing to shows? 

It 4 s, of course, very easy to criticise and very 
difficult to construct. It would be presumption on my 
part to suggest how the Association should proceed to 
preach the good tidings to all the world, but no one 
can doubt that the thousand or so of scientific men 
who attend the meetings year by year could do a great 
thing for humanity if they chose, and could very soon 
discover the best means of doing it also. But the 
methods of the days when, as one of your correspon¬ 
dents recalls, crowds used to appear wherever Huxley 
was expected to speak are certainly ineffective to-day. 
To begin with, I am not aware that we have any 
Huxleys nowadays, and if we had I doubt if they 
would have that sort of hold on the rommon or British 
Association public of to-day. Scientific men should be 
the last to try to put new wine into the old bottles; 
it should be an easy matter for them to devise newer 
and better bottles. 

An old member of the Association said to me during 
the Cardiff meeting: “Well, you may say what you 
like about it now, but it’s a kinema compared with 
what U was when I first knew it 1 ” I was reminded 
of this by a chance paragraph in the newspaper the 
other day describing “the most remarkable film which 
has ever been made In France,” called “ Les Myst^res 
du Ciel,” and there is no doubt that it made an impres¬ 
sion on the Parisian correspondent of the Observer, 
who belongs to a profession which takes a lot of 
Impressing, He lavs stress on the fact that some of 
“ the best-known experts have been glad to assist in 
the making of this remarkable and ingenious film, 
which has a fpal educative value.” I suppose this 
will horrify some of our revered seniors, but really 
the British Association might do worse than kinema¬ 
tics itself a bit further. After all, rightly or wrongly, 
the kinema does attract and instruct the people more 
than the Association does, and it certainly collects 
their jnonev, R. V. Stanford. 

Radyr, October 23, 

Testing Einstein's Shift of Spectral Lines. 

I am not aware that anyone has applied centripetal 
acceleration to the outstanding Einstein prediction, 
instead of depending on solar gravitation. It is 
feasible to whirl a steel disc, 1 metre in diameter, at 
3000 revolutions a minute; and this gives a peripheral 
acceleration five thousand times earth-gravity, whereas 
solar-gravity is only 25#. 

A few vacuum tubes braced to such a disc would 
give the effect of continuous illumination; and some¬ 
one with refined spectroscopic appliances ma^ be 
willing to try the experiment—unless there is a 
fallacy in the suggestion. v Oliver Lodge. 

Gullano, October 20. 


Recapitulation and Descent. 

In Nature of October 14 my friend and colleague, 
Mr. L. T. Hog ben, contributes a thoughtful letter 
on “ Recapitulation and Descent,” on which you will, 
perhaps, allow me to make one or two comments. 
Mr. Hogben traverses the position taken up by Dir. 
Bather in his address to the Geological Section of 
the British Association that “recapitulation” in the 
development of animals is a proof of evolution. His 
objection Is that “ experimental breeding 11 does not 
justify the inference that a mutant recapitulates the 
characters of its ancestral type, and that "factorial 
omission ” rather than “the perennial desire of youth 
to attain a semblance of maturity ” is the key to “ the 
omission of some steps in the orderly process." 

Now I fully agree with Mr. Hogben that if by 
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“ experimental breeding v and " gtenetfc inVesttgadian '*• 
we mean the endless and wearisome repetition of the 
crossing of “ Mendelian mutants ” with one Another 
and with the parent species, we shall wait until 
doomsday before we obtain any light on recapitula¬ 
tion, or, indeed, on any of the other broader aspects 
of the evolution theory. 

When the upholders of a theory confess, as does 
the leading British Mendelian, that it is totally un¬ 
able to throw any light on the origin of adaptation. 
—which is, after all, the very heart of evolution—the 
biologist must indeed regard it as bankrupt, at any 
rate if it claims to be a full exposition of heredity. 
Not all “genetic investigation,” however, is of the 
Mendelian type, and quite recently some patient re* 
searchers claim to have accomplished something 
like evolution on a small scale experimentally, and to 
have found traces of recapitulation. I am aware that 
these results have been regarded bv Mendelians with 
scepticism, as I think quite unfairly; but until the 
Mendelians have repeated the experiments and dis¬ 
proved the reSults, these results must stand as the 
relevant facts. They are beginning to come in from 
widely divergent sources, and the easy method Of 
getting rid of them by doubting the bona fides of the 
researcher is no longer available. 

The great evidence in favour of the reality of re¬ 
capitulation is that in our survey of the animal 
kingdom we encounter facts which literally compel 
every naturalist who encounters them to interpret them 
in this way and no other. When, for instance, we 
find a tortoise with a soft, flexible skin devoid of the 
bony plates which support the carapace of all his 
brethren, and it transpires that this tortoise enters on 
his career as an ordinary tortoise with a regulation 
carapace, what other explanation than recapitulation 
can be possibly entertained? When, further, we find 
that Coeloplana, which looks like a flat-worm, and 
Tjalfjella, which resembles a Sponge or an Ascidian, 
both begin their free life as exquisite little Cydippid 
Ctenophores, does anyone consider it possible to doubt 
recapitulation, and therefore evolution ? This may not 
be logical, but it is convincing, and as Huxley long 
ago said : “If a man chooses to maintain that a fossil 
oyster-shel! is a concretion, and riot the remains of 
an organism, it is impossible to drive him from his 
position by logic.” 

I differ totally from Mr. Hogben in believing that 
the “omission of factors ” has anything to do with 
the shortening of the developmental process. Rather 
I am convinced that this shortening’ is akin to the 
greater quickness with which art habitual act Is per¬ 
formed after countless repetitions. If, for instance, 
we compare the degenerate eyes met with in the 
pathological cripples known as Mendelian recessive® 
with the degeneracy due to loss of function owing to 
changed habits, we meet with a totally different pic¬ 
ture in the two cases, as anyone consulting the 
literature can see. 

Nor can l agree with Mr. Hogben that much of 
the reasoning of the paat originated In an emotional 
recoil excited by popular prejudice. The reasoning 
of the past reflected the burning Impression created 
by the Jnioact of myriads of new and unsuspected, 
facts, and we owe Dr. Bather a debt for pointing out 
in his brilliant address that the old methods dre per¬ 
fectly sound if properly applied. At first they were 
applied in a wild and careless manner, and hence the 
reaction against the doctrine of recapitulation which 
set in, and of which Adam Sedgwick fn his later years 
was a victim. But this reaction wasnd mord justified 
than would be a reaction against Egyptology because 
some of the earlier Egyptologists drew rash cbtk 
elusions from insufficient facts and sketched diit 
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fascinating hypotheses which later proved to be base- 
lew. ^ T E. W. l Mac13ri»e. 

lmperiaiCollege of Science and Technology, 

South Kensington, London, S.W.7, October 22. 

British Laboratory and Scientific Glassware. 

The question of the manufacture of laboratory and 
scienuhc glassware in this country is now' receiving 
the attention of the House of Commons, together 
with other key industries. This matter has been the 
subject of considerable correspondence in Nature, and 
l led that readers of this journal will be interested 
. to know what progress has been made in this work. 

The advance made in the manufacture of laboratory 
and scientific glassware in Great Britain during the 
last five years is not only remarkable, but is also a 
monument to the capacity and ability of the British 
scientific worker, it is unnecessary to point out here 
the importance and necessity of scientihc work or of 
the vessels and instruments that men of science use. 
That the latter must be of the finest quality and 
manufacture is indisputable. 

At the outbreak of war men of science were abso¬ 
lutely dependent on supplies of German glass. They 
realised the danger, and at once stepped into the 
breach that the British manufacturer, unaided, was 
unable to fill. As a result of their efforts we now 
have the nucleus of a considerable industry in this 
country. While the supply is not yet equal to the 
demand, rapid progress has been, and is being, made. 

Men of science are always critical of one another’s 
work, and the production of these laboratory glasses 
has naturally led other workers to test and compare 
their properties with those of German and other 
makes. These results have been published in purely 
technical journals, but I feel that they have not yet 
had the publicity given to them that they deserve. 
The results of these tests are really remarkable, and 
prove quite conclusively that, in spite of the short 
time that the industry has been established, British 
laboratory glassware is the finest in the world. The 
results have never been challenged in any way, and 
go to show that the widely and cleverly advertised 
properties of German glassware are not quite so good 
as they have been made to appear, and that the British 
manufacturer has not merely equalled their best, but 
surpassed it. 

The reports of the series of tests referred to are 
contained in the Journal of the Society of Glass 
Technology, the references being as follows:—Vol, i. f 
P* x 53 : “The Attack of Chemical Reagents on Glass 
Surfaces, and a Comparison of Different Types of 
Chemical Glassware,” Vol. ii., p, 219: “The Re¬ 
sistant Properties of some Types of Foreign Chemical 
Glassware.*’ Vol. UL, p, 129: “Further Investiga¬ 
tions of Chemical Glassware.” These researches 
hav6 been carried out by a department of Sheffield 
University, 

The glasses tested have been classified (vol. ii., 
p. 230) under the headings “Good,* 1 “Moderate,” 
and “Bad,” and include Jena glass, Greiner and 
Friedrich’s “R, M Koln EhrenfekJ’s* Swedish, Italian, 
French^ American, and British. Of these only seven 
(two ^ German, two American, and three British) 
remain in the ”, Good ” class hi every test. The tests 
include the action of (i) boiling water, (2) boiling 
water under pressure (autoclave), (3) sN-NaOHT, 
U) tf/io.NaOH,, { 5 ) jtf.Nd.CD,, and (6) boiling 
wu. 

. The action of boiling water at atmospheric pressure 
is so small on all seven glasses as to he, in the opinion 
o* the authors, of these researches, within experi* 
tnentai error, and is, therefore, negligible for com¬ 
parative purposes* , > ' ' ■ • ■ 
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An analysis of the table of results referred to above 
shows that for the remaining five tests the order of 
merit of the various glasses for general use Is as 
follows: (x) British glass. (2) A German glass, 
(3) A British and an American glass. (4) An Ameri¬ 
ca and a Gerriian glass. (5) A British glass. 

This result speaks for itself, and it should be added 
that neither of the two German glasses in this list 
is Jena glass, which was found to occupy a com-* 
paratively low position in the table of results. 

One of the great troubles which the manufacturer 
has had to face was that he was making this extra¬ 
ordinary attempt, not in normal, but in abnormal; 
times, when the supplies of raw materials and trained 
and unskilled labour were not available. Men skilled 
in the difficult art. of “blowing” were almost un- 
obtainable, yet these difficulties were gradually over¬ 
come and continued improvements made, until to-day 
the best British chemical glass bears comparison, 
from every point of view, with the products of the 
rest of the world. 

In the early days many comolaints were urged 
regarding the quality of the finish. This was only to 
be expected. It is obvious that skilled labour cannot 
be trained in a dav, but I have no hesitation In saving 
that the finish of the majority of the best British 
makes of resistant glass is now as good as, If'not 
better than, that of German glass of comparable 
composition. ; 

One feels that the British manufacturer has at 
times been blamed for producing an inferior article. 
Unbranded glass has often been sent to chemists as 
British ware, whereas all the best makes of British 
glass are stamped with the name of the tirm 
making it. ; 

Unfortunately, those who were patriotic enough to 
manufacture this glass during the war are In danger 
of losing the result of their labours. Your readers 
know the heavv cost of experimental and research 
work, and will naturatly realise that the Brjtish 
manufacturer is extremely anxious lest the results of 
this work should be permanently lost to the country. 
It Is for this reason that the British manufacturer 
asks that the Key Industries Bill should be passed as 
soon as possible, to enable him to train more labour 
and to place this industry on a permanent and sdtls* 
factory footing, 

S. N, Jenkinscw, ) * 

President of the Society of Glass Technology, 

”Rondels,” Cookham Dean, Berkshire, , 

October 18, j 

The Behaviour of Time-Fuxee. \ 

It might appear that in my article on "The 
Behaviour of Time-Fuses ” in Nature of Octobef; 14 
I was describing my own researches. 1 wish^to 
correct any impression of that kind. The original 
draft of my article was unsigned, but, unfortunately, 

1 allowed the author’s name (inserted by the Editor] 
to remain in the proof. The experiments described 
were made by a variety of people at Woolwich, at 
the National Physical Laboratory, at Cambridge, at 
University College, London, at Portsmouth, and else¬ 
where ; and not least of the credit for the progress 
made in our knowledge of fpze-behaviour is due to 
certain officers of H.M. Army and Navy, on the 
Ordnance Committee, at the Ministry of Munitions, 
and at H.M.S. Excellent My article, however, was 
intended not to apportion credit, certainly not to 
claim it, but to describe what 1 personally regard 
the leading lines of development of a strange and 
interesting scientific by-product of the war. 

A. V. Hill. 

45 The Downs, Altrincham, Cheshire, 

October 21, \ 
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' The Floor of Anglesey. 1 

By Prof. Grenville A. J. Cole, F.R.S. 


*ttE‘ thoughts of travellers across Anglesey in 
A the Irish maiUtrain are usually controlled 
by a previous vision of the breakers rolling in on 
(jolwyn Bay; yet many must have been attracted 
by glimpses of grey homesteads set on elongated 
mounds, farmlands alternating with strips of marsh 
and moor, and here and there the “desert 
earnery” of some sunlit groove, bounded by low 
- terraces of ancient rock, along which the sand 
has drifted inwards from the sea. In 1895 Mr. 


of research; but nothing in Anglesey proved 
foreign to his aim as he carried out his work. The 
result is a memoir presented by its author to the 
Geological Survey, and thus to the general public, 
accompanied by a map reproduced on the scale of 
one inch to one mile. Mr. Greenly *s generosity has 
led him even to provide much of the cost of pub¬ 
lishing these two handsome volumes. Geologists 
in many countries will associate themselves warmly 
with the thanks so well expressed by Sir Aubrey 



Ftu. 1. - Hie foldio i of ihe Mona complnx, fr>m the 3 outh Stack. Holyhead. Height seen 445 ft* From 11 The Otology of Anglwey," by permission 

of HU M^wry’# Stationery Office. 


Edward Greenly retired from the staff of the Geo¬ 
logical Survey to devote himself to the geology 
of the island. For twenty-four years he pursued 
his investigations, recording his results line by 
Mne upon the six-inch maps. The antique com¬ 
plex^ offering problems similar to those faced by 
him in the Scottish highlands, was his first object 


(Memoir* of 
**vi; Vo! ii.. 
Ordnsnoa 
two vols., 


* {i)"Th* Goology of Angletaay." By Edward Greenly. 

0w!ogic»l Survey.) Vol. 1 ., up. xl+;j8a+*l«te* 1-e 
pp sSp-ftSo+pU 1 *** svviB-lx + ift folding plate*, (Southern p* 

SOrVdy Office; London: E. Stanford, Ltd., igip.) Fri 

3 la) Gfeolorltal Survey of England and Wales 41 Anjrleaey.*' Colour* 
printed mop, one incS to one mile. (Southampton: Ordnance Surrey 
Omoe. igao.) Price or. 
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Strahan ih his preface. May we be allowed to 
join also in the author’s gratitude to Mrs. Greenly 
for her co-operation in long years of preparation ? 

A comparison of the map, which is so clearly 
produced, in spite of all its detail, with the hand* 
coloured sheets issued in 1852 will best reveal 
the changes of view that studies in other areas 
have brought about. When J. F. Blake, in t888, 
read his memorable paper on “The Moniacf 
System of Rocks/’ we were still in the grip of 
what may be called the pre-cambrian controversy T 
Lapworth had recently published his wdrk oh tbe 
north-westefn highlands of Scotland; the Geo* 
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logical Survey, after 3 natural hesitation, had 
frankly accepted and developed his conclusions; 
but many felt that to surrender large areas of 
** altered Lower Silurian " on otif maps to com¬ 
batant claimants was a first step in the disintegra¬ 
tion of the British Empire* On the other hand, 
the word "mica-schist” was reserved by others 
for a type of sediment that had not been repeated 
since pre-cambrian times. Mr. Greenly came into 
the field without any of these predilections, and 
his memoir on Anglesey represents the reasoning 
of an absolutely unhampered mind. 

His first volume is devoted to the "Mona com¬ 
plex," which is regarded as probably pre-cambrian 


(p. 142). The details of folding and of foliation in 
the successive divisions of the complex, and of 
the spilitic lavas, with their associated red jaspers, 
are finely illustrated in the author’s plates. Two 
of his broader landscapes have been selected for 
the present notice. The word " encarsioblast ” Is 
introduced on p. 43 for a lenticular crystalline 
growth in a schist, in which the cleavages and 
planes of intergrowth are at a high angle to the 
general foliation, features indicating that such 
growths are among the latest features of recon¬ 
struction. When a term like this is written jn 
international Greek, cannot we get rid of “horn- 
fels" and "augen” from British usage? The 






Fic. a.*—'Typical icanary of the Mona complex; Amlwch Port Moor. From “ Thu Geology of Anglesey,” by permtasieti of HU Maje»ty r e 

Stationery Office. 


throughout. The green rocks, including the 
pillow-lavas of Newborough, are included in one 
of the earliest divisions—the Gwna "group." 
With J. F. Blake the author recognises (p- 896) 
thi$ “group” in Howth, in eastern Ireland—a 
view that carries with it far wider suggestions. 
Gneisses underlie the Mona complex, but an un¬ 
conformity has not been traced 5 the typical gneiss 
(P* * 33 ) is composite, consisting of a granitoid 
element vetoing. and permeating an originally, 
sedimentary series, which includes even lime* 
stones. The resemblance with the gneiss of 
d^tera SutherUndshire and Forfarshire is close 
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metamorphic rocks of Anglesey are admirably 
dealt with, and the glaucophane-schists are held 
(p. 120) to be modifications of the Gwna spilitic 
lavas. 

The geological systems in Anglesey range up 
to the Coal Measures, in which the barren red 
strata of Malldraeth and the Menai Strait are 
now included (p. 668); but we must pass on to 
the features impressed on the island by denuda¬ 
tion and deposition since Cretaceous times. Mr. 
h Greenly (p. 777) shows the probability of a large, 
"outlier of Chalk, resting on Jurassic beds, re¬ 
maining in the sea between the Isle of Man and 
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Lancashire, The Cretaceous sea*lay over Angle¬ 
sey, and Cainozoic folding has carried its base 
(p* 8pj) to some 700 or Boo ft. above the present 
ee&levd. No great warping is needed to prolong 
th}s base over Snowdon, and the excavation of 
th^ deep valleys of the highland is ascribed, like 
the levelling of the “ Menaian platform ” (p. 783), 
to Pliocene denudation. The contrast between 


Snowdonia and the lowland of Anglesey is not 
due to differential erosion, but to the curve erf 
the Cainozoic anticline, rising to the east. 

The details of the glaciation of the island are 
now for the first time adequately dealt with, and 
with this last hint of the additions made by Mr. 
Greenly to British geology, our notice must^ ever 
gratefully* conclude. 


Food Requirements and the Minimum Wage. 


A WELL-KNOWN and trusted Labour leader 
remarked, not very long age, to the writer 
of the present article, apropos the scientific assess¬ 
ment of food requirements, that “Science leaves 
me cold.” Labour, in common with other parties 
in the community, has to learn that, unpalatable 
or no, scientific truth must be faced squarely. 
Unless the conduct of affairs be laid securely on a 
sound, scientific basis, and not on sentimentalism, 
the social edifice will collapse. It is constantly 
forgotten that the scientific dictum of to-day 
usually becomes the hackneyed commonplace of 
to*morn>w, 

Jrfuch as the recent proposal to base wages on 
a sliding scale, rising and falling with the cost of 
living, is resented, it is an absolutely sound 
dqrftrlne, and probably the only practicable base 
to work from without inflicting undue hardship 
upon the community at larg6. Many workers 
seeirh to resent the utilisation of this base on the 
ground that it would reduce them, in their 
opinion, to the level of animals. This is a per¬ 
fectly unsound deduction, and not only is it un¬ 
sound; it is unwarranted. The introduction of 
such a scientific assessment of wages does not 
reduce the status of the worker. 

We all have a right to live, and life is main¬ 
tained by an adequate ingestion of food. The 
only practicable basis for the fixation of the level 
of the minimum wage would seem to be the cost 
of living. It has been contested by many people 
who are unacquainted with the methods of science 
that as all humanity is neither of the same sex 
nor of equal age and size, and as the work per¬ 
formed by various classes of the community varies 
within wide limits, as regards both severity and 
duration, it is impossible to lay down standards 
which will be uniformly applicable, So far as 
the minimum wage is concerned, there is abso¬ 
lutely no difficulty. 

It may be well to state briefly, in the first place, 
the methods by which science has reached its 
definite conclusions, as the whole question is de¬ 
pendent on the fact that food is consumed as a 
source of energy for internal and external work.. 
The demands for internal work are fairly definitely 
known, and are a function of the mass of the 
active tissue (mainly muscle) of the body. This 
fraction will be considered under the terms of basal 
or standard metabolism—f.e. the energy require¬ 
ments when the body is in a state of complete * 
repose. In order to assess the amount pf work 
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done, both internal and external, and the amount 
of food which must be consumed in order to cover 
this, it is obvious that there must be some com 
mon unit to which everything is reduced. The 
unit most generally utilised is the large calorie, as 
all forms of energy may finally be reduced to 
terms of heat. The large calorie is the amount of 
heat required to raise 1 kilo, of water from 15 0 to 
l6 ° a 

The number of Calories contained in a unit mass 
of food can be determined directly by burning the 
food in a special small steel chamber (the bomb 
calorimeter) where the heat liberated by the com¬ 
bustion of the food material is taken up by water 
contained in a water-jacket, the rise of the tem¬ 
perature of the water being measured by a sensi¬ 
tive thermometer. The amount of energy given 
off by the body can also be determined, either 
directly by measuring the amount of heat given 
off as heat and estimating the external work done 
in work units, which, in turn, can also be stated 
in terms of heat, or indirectly by means of the 
exact analysis of the expired air, where each litre 
of oxygen consumed can be calculated in terms of 
Calories. 

The cost of the internal work, the basal meta¬ 
bolism, is, as already mentioned, a function of the 
amount of active metabolic tissue present in the 
organism. It is obvious that the actual amount 
of such tissue cannot be directly determined in 
the living subject. Formerly it was assumed that 
the weight of the individual gave a good approxi¬ 
mation, and that therefore the Calorie output per 
kilogram body weight— ie. including active tissue 
like muscle and inactive tissue like fat—would be 
the measure of the cost of internal work. Recent 
research has shown that such a value is an ap¬ 
proximation only; that much more uniform values 
can be obtained if the weight-factor is correlated 
with, the age and the height of the individual.. 
The basal metabolism by the use of suitable 
formulae can now be stated in terms of Calories 
per square metre surface of the body. The mean 
of a large number of determinations has shown 
that the basal metabolism of a man between the. 
ages of twenty and fifty on an ordinary diet is 
39.7 Calories per square metre surface per hqur<, 
It is generally accepted that the “average ” man 
has a surface of about 177 square metres, and, 
therefore, a daily basal metabolism pf approxi¬ 
mately 1700 Calones—t.e. as cost of internal syorfc* 
This method Of assessing the basal jneta^isn^ 
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enables us to deal with the fact that workers vary 
markedly in physical condition* An objection to 
the use of a genetal average for all workers in 
all trades is that it is frequently found in practice 
that a certain type of man tends to drift into one 
type of occupation and a different type into another. 
It is a case, in the majority of instances, of the 
survival of the fittest; if a worker is not suited 
to the trade he has selected he eventually. seeks 
another. But, in spite of this possible segrega¬ 
tion—and nothing could be more simple than to 
make definite allowances if these were required 
—it is found that the .general law, of averages 
can be applied with success. 

In order to determine the. total daily output of 
energy by any individual, to the cost of the in¬ 
ternal work must be added the increment due to 
the external work done. In spite of the widely 
expressed belief that it. is quite impossible to 
correlate the daily work done by different types 
of workers, let us say that of a postman, a dock 
labourer, a bricklayer, and a trawler deck-hand, 
nothing is more easy, provided the appropriate 
tests are carried out. It is true that the amount 
of energy spent in the form of external work 
varies very markedly with the .type of work per¬ 
formed and the conditions under which it is 
carried out It may range from the low cost of 
sedentary work in a warm office or workshop, to 
the other extreme of hard manual labour under 
unfavourable conditions in the open air. One of 
the attempts at the classification of external work 
is given in the report on food requirements by the 
Food (War) Committee of the Royal Society. The 
figures given are net daily (eight-hour) figures to 
be added to the tost of the basal metabolism. 

Sedentary . Less than 400 Calorie* 

Light work . 400 to 700 „ 

Moderate . 700 „ 1000 „ 

Heavy ... \,. <t ... 1100 „ 2000 „ 

In certain types of work the 2000-Calorie limit 
may be exceeded. 

Tlien, finally, there is the question of sex. Ex¬ 
perimental work has definitely shown that the 
basal metabolism of women is about 7 per cent, 
below that of men, and, further, that, except in 
the lightest forms of manual work, the amount of 
external work performed is below that of men. It 
is generally held that the total energy output of 
women fOr the twenty-four hours is 17 per cent, 
below that of men. This divergence between the 
male,and female metabolism can ultimately be re¬ 
ferred back to two simple factors: (1) the relative 
weights, and (2) the relative proportion of muscle 
in the two sexes. As regards the first, it is 
common'knowledge that the average woman 
weighs less than the average man; and, as re¬ 
gards the second, it is equally Well known that the 
average woman is not sd muscular as the average 
man^the average muscle in the case of man 
forms abbot 45per cent."of tihe total weight, 
whereas in the woman it forms duly about 38 
per cents It therefore follows thkt the expend!- 
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ture of energy will be greater in the case of the 
male, making the assumption, of course, that each 
worker, male and female, is working at his or 
her optimum rate. 

It Is to be regretted that in this class of in¬ 
vestigation, although a certain amount of work 
has been done, Britain has not played a prominent 
part. Compared with the work carried out both on 
the Continent and in the United States, the experi¬ 
mental work here has been almost negligible. 
The special apparatus and the facilities for such 
research have been lacking. The Inter-Allied' 
Scientific Food Commission, which sat during the 
later stages of the war, did recommend that a 
special institute for such research should be 
founded in each country, but, so far, nothing has 
been done here. 

As regards the practical aspect of the question, 
the investigations of Miss Lindsay and Miss 
Ferguson in Glasgow have thrown considerable 
lighten the problem. Before the war, for example, 
it was found that the average family in receipt of 
il. per week could obtain, expending, it is true, 
about 73 per cent, of the total income on food, 
3163 Calories per “man ” 1 per day, roughly at the 
rate of 453 Calories per penny. Early in 1917 an 
income of 1 1 . 10 s. did not suffice. At present, 
in a recent Government return (Labour Gazette, 
September, 1920), it is shown that the cost of food 
alone is 167 per cent, above pre-war level, and if 
the overall expenditure be taken there is an in¬ 
crease of 161 per cent. The following table, from 
data kindly supplied by Miss Ferguson, gives a 
good idea of the change in the cost of living 
during the past six years :—* 


Yield of Energy in Calories per id. Purchasable at 
Glasgow: Retail Prices . 


Commodity 

June, 

1914 

June, Nov, 

1915 *915 

June 

1916 

May 

1917 

Nov. 

1917 

, Feb. 
1970 

July 

iqao 

Oct. 

1920 

Flank beef ... 

* 3 * 

99 

99 

91 

79 

99 

74 

46 

& 

Flank mutton 

13 * 

88 

88 

88 

*°3 

107 

95 

— 

71 

Bacon 

256 

203 

187 

179 

129 

100 

95 

90 

96 

Cheese 

241 

* 7 * 

196 

152 

89 

III 

«3 

89 

94 

Milk 

— 

— 

— 

— 

90 

68 

49 

39 

60 

Margarine ... 

659 

587 

587 

5°4 

298 

255 

298 

298 

277 

Bread 

810 

607 

607 

572 

405 

527 

495 

384 

405 

Flour 

1155 

770 

798 

722 

47 * 

72a 

722 

722 

5 *° 

Oatmeal ... 

1512 

753 

850 

814 

33 * 

467 

404 

— 

3*0 

Barley 

825 

660 

55 ° 

47 i 

33 ° 

412 

3 * 4 , 

3*4 

3*4 

Split peas ... 

827 

552 

4 M 

325 

325 

297 

33 * 

325 

366 

Haricot beans 

640 

640 

533 

457 

116 

27 * 

406 

457 

582 

Lentils 

648 

463 

216 

463 

217 

217 

271 

325 

271 

Rice... 

•815 

815 

815 

852 

466 

466 

408 

233 

25 * 

Sugar 

930 

53 i 

498 

372 

347 

317 

228 

*33 

207 

Rot aloes 

542 

542 

7*3 

271 

244 

427 

299 

142 

375 


In view of the fact that, of the weekly wage of 
the workers earning 505. a week. or less, at 
any rate of those with families, 50 to 60 per 
cent, of the income is legitimately spent In the 
purchase of food, it is suggested that the total 

t A family composed'of father, mother, and children can be reduced to 
terms of " man ” by the use erf appropriate and well-established factors. 5e 
Royal Society Food Requirements Report. 
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carry on at the same time housework in'their owa 
homes, where the expenditure in energy may 
easily romnete in severity with the work done 


cost of living should be the dominant factor in 
tWt determination 6f the level of the minimum 
wage. Such a mode of assessment would also 
form an equitable basis for the determination of 
the wage of the skilled worker, in so far that the 
increment to be added in payment of (i) skill, 
(a) compensation for work carried out under un¬ 
pleasant or unhygienic conditions, or (3) extra- 
heavy work, would be simply an addition to the 
minimum wage. 

It is unquestionably true that there ought to 
be a statutory minimum wage. It is the unskilled 
worker who suffers most. No matter what the 
trade or occupation, it can be confidently asserted 
that, as a general rule, it will be found that the 
unskilled labourer is expending most energy and 
receiving least pay. 

The assumption has been made that the pur¬ 
chase of food and the production of external 
muscular work are terms which are strictly inter¬ 
changeable, and within the limits of the minimum- 
wage-earning class this is true. Objection to the 
proposal to use food consumption as the basis of 
wage fixation might legitimately be raised on the 
ground that, with the great majority of wage- 
qarners, the purchase of food is not confined to 
the purchase for their own needs, but also for 
those of a family or other dependents. There is 
rae further difficulty as to whether the minimum 
wage for men and women should be identical. 
There is absolutely no question about the fact 
that the average woman worker does not expend 
the same amount of energy as the average man, 
but this may be offset by another factor of wide 
application, that the majority of working women 


outside. 

Science may seem at times to be cold and un¬ 
sympathetic, even harsh, but, nevertheless, it is 
only when the facts are observed in a clear and 
unimpassioned manner that the truth can be 
found. Far from viewing man as a mere machine 
for the conversion of the latent energy of food 
into the potential energy of work, science is fully 
alive to the fact that this is only one aspect erf 
vital activity, that there is a psychic side of life 
—everything that makes up the environment— 
which plays an equally important part in the life- 
history. 

The purely energy side of the subject cannot 
be the sole criterion for the determining of wages. 
Food alone will not suffice to keep men going; 
it must be consumed under conditions which 
are satisfactory—conditions, it is true, which 
vary, at present, with the social status of the 
individual. There must be a sufficiency of money 
for a reasonable expenditure on various smalt 
luxuries, for entertainment, and for the various 
amenities of life, the absence of which makes life 
for the majority of people scarcely worth living. 
There is no question, then, as many Labour 
leaders seem to imagine, that an attempt is being 
made to reduce the manual worker to the level of 
serfdom. 2 E. P. C. 

• The Editor ban vary kindly directed the writer'* attention to a footnote 
in Mr. H. G. W«U»‘» ‘'Outline of History" (p. 319; Cassell and Co„, xpao) 
with reference to an experiment of the Oneida Silver Co. In the amefemeot 
of the weekly wage reference is trade to the tout of staple commodities and 
common necessities, and the worker receives his wages filmt a percentage 
representing tha advance of the cost of food, etc., from a standard value. 


Obituary. 


Dr. Max Margules. 

HE news of the death of Dr. Max Margules 
on October 4, which reached this country 
a fortnight ago, is rendered particularly sad by 
the announcement in Tuesday s Times that “his 
death was due to starvation. He had been living 
on a pension of 400 crowns a month (which is 
equivalent to 85.), and he was too proud to beg 
for assistance." Dr. Margules was born in 1856 
at Brody, in Galicia. After studying at Vienna 
and Berlin, he entered the Austrian Meteorological 
Service in 1880, and became secretary of the 
Institute at Vienna in 1890. 

In 1882 Lord Kelvin suggested that the 
explanation of the regular semi-diurnal variation 
of the barometer, which has a range of more 
than two millibars in equatorial regions, might 
be found in the coincidence of a free period of 
oscillation of the atmosphere with the period of 
the solar gravitational tide. Lord Rayleigh in 1890 
showed that if the rotation of the earth were 
neglected, a rough computation of the free periods 
led to values of 23 8 and 137 hours, so that 
Kelvin’s hypothesis became at any rate a possi- 
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bility, although the actual values obtained by 
Rayleigh would have indicated a bigger diurnal 
and a smaller semi-diurnal barometer variation. 
Margules, in the same year, attacked the problem 
of computing the pressure oscillations of the 
atmosphere on a rotating globe, and found that 
for an atmosphere with a temperature of a68 d 
absolute (-5 C.) the free period was exactly 
twelve hours. 

In 1893 and 1893 Margules contributed to the 
Sitsungsberichte of the Vienna Academy a series 
of masterly papers on the motion of the air on 
a rotating spheroid. These papers are little 
known to English meteorologists, as they were 
not included in the collection of papers and trans¬ 
lations issued by the Smithsonian Institution in 
the volumes of “Mechanics of the Earth’s Atmo¬ 
sphere." 

Margules contributed to the Year Book of the 
Meteorological Institute of Vienna for <1903 * 
comprehensive discussion of the energy of storms* 
He showed that the atmospheric phenomena 
associated with storms would arise if , two 
masses of air of different temperatures were ;i*t 
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juxtaposition, The, situation would be unstable! 
and in passing 1 from this unstable situation la 
a stable one the potential energy would be re¬ 
duced, part of it being converted into the kinetic 
energy of the ensuing "storm.” This paper con¬ 
tains the germ of the theory of line squalls, of the 
development of cyclones, of polar fronts, and so 
forth. It includes computations of the horizontal 
velocities which would result from various dis¬ 
tributions of pressure and temperature, and 
shows that actual distributions would lead to 
velocities of 50 miles an hour. Margules summed 
up his conclusions in the sentence : “ So far as 1 
can see, the source of storms is to be sought 
only in the potential energy of position.” 

Margules retired from active participation in 
the work of the Austrian Meteorological Service 
during the directorship of the late Prof, Pernter, 
and applied himself to the study of chemistry. 
He fitted up a small laboratory in his own house, 
where hg lived in comparative retirement The 
present writer was saddened to see him there in 
1909 entirely divorced from the subject of which 
he had made himself a master. Meteorology lost 
him some fifteen years ago, and is for ever the 
poorer for a loss which one feels might and ought 
to have been prevented. E. Goto. 


The Engineer for October 22 records the death 
of Mr. C. J. Bowen Cooke on October 18 in his 
sixty-second year. Mr. Bowen Cooke was 
educated at King's College School, London, and 
on the Continent, and thereafter spent the whole 
of his life in the service of the London and North- 
Western Railway. After serving a pupilage under 
the late Mr. F. W. Webb, he was appointed 
assistant in the running department, and rose to 
be its superintendent. In 1909 he was appointed 
chief mechanical engineer, and thereafter was 
responsible for the design of several important 
types of locomotive engines. The chief of these 
was a non-compound superheater engine weigh¬ 
ing 116 tons and having four cylinders; this 
engine was fitted with Walschaert’s valve gear. 
Mr. Bowen Cooke took a very active part in the 
development of the manufacture of munitions of 
war in railway workshops, and was made C.B.E. 
in 1918. He was a member of both the Institu¬ 
tions of Civil and Mechanical Engineers, a Justice 
of the Peace and County Councillor for Cheshire, 
and a major in the Engineer and Railway Staff 
Corps. He was the author of two books on loco¬ 
motives, and also of a paper on the mechanical 
handling of coal for British locomotives, read at 
the Institution of Ciyil Engineers in 1912. 


Prop. Hans Pedr, Steensby, whose death at 
the early age of forty-five is announced by the 
Times; was professor of geography in the Uni¬ 
versity of, Copenhagen. He was chiefly known 
for tus researches on the Eskimo in relation to 
their environment, most of which. appeared in 
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Meddelelser pm Gr<f>nland, and included “ Con¬ 
tributions to the Ethnology and Antbropo- 
geography of the Polar Eskimos” (1910) and 
“An Anthropogeographical Study of the Origin 
of Eskimo Culture” (1917). Prof. Steensby earner 
to the conclusion that the Eskimo were originally 
an inland people dwelling in the tundra, probably 
in the vicinity of the Great Slave Land and 
Coronation Gulf, and that their culture was origin¬ 
ally an Indian hunting culture adapted later to 
the conditions of the Arctic shores. He also Wrote 
on the early voyages of the Norsemen, and was 
returning from America, where he had been in 
connection with his investigations into this 
subject, when his sudden death at sea occurred. 

Science announces that Prof. Samuel Mills 
Tracy, agronomist of the United States Depart¬ 
ment of Agriculture, died at Laurel, Miss., bn 
September 5, aged seventy-three years. Prof. 
Tracy was born at Hartford, Vermont, and 
graduated from Michigan State Agricultural Col¬ 
lege in 1868. From 1877 to 1887 he was pro¬ 
fessor of botany and agriculture at the University 
of Missouri, and from 1887 to 1897 director 
of the Mississippi Agricultural Experiment 
Station. Since that time he had been attached 
to the United States Department of Agriculture. 
He was a fellow of the American Association for 
the Advancement of Science, in the work of which 
he took an active part, and a member of the New 
Orleans Academy of Science and of the Botanical 
Society of America. Among Prof. Tracy's works 
are “The Flora of Missouri,” “The Flora of 
Southern United States,” and numerous bulletins 
issued by the Mississippi Experiment Station and 
the United States Department of Agriculture. 

Sir Cornelius Neale Dalton, whose death 
occurred on October 19 at seventy-eight years of 
age, was Comptroller-General of Patents from 
1897 to 1909. When, in 1901, the Committee 
appointed by the Board of Trade to inquire into 
the working of the Patent Acts reported in favour 
of an examination for novelty, within certain 
limits, being undertaken by the office, Sir C. N. 
Dalton laid down the lines on which the examina¬ 
tion has since been conducted, and recommended 
and carried out the necessary scheme of reorgan* 
isation. His strength lay in his tact, energy, and 
power of organisation, and these enabled hjm to 
carry out alterations in the law and practice of 
patents, though it may be doubted whether the 
changes were to the advantage of the inventor. 
He was hon. D.C.L. of Oxford, was created 
K.C.M.G. in 1908, and was chairman of the 
council of the East London College. 


The death of Dr. Anton Weichselbaum, pro¬ 
fessor of pathological anatomy at Vienna uni¬ 
versity, at the age of seventy-five years, occurred 
on Friday, October 22. 
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Important changes are announced at the Ministry 
of Agriculture, the effect of which is the promotion 
of Mr, F-* C. L. Floud to be Permanent Secretary 
and the liberation of Sir Daniel Hall from office work 
so that he will be able to keep in dose personal touch 
with agricultural developments in this country as well 
OS abroad, and devote his whole time to the 
organisation of agricultural education and research. 
Sir Daniel has been associated with this work 
throughout his whole official career. The scheme 
now in operation comprises four essential parts :■— 
(i) Research institutions, where knowledge is gained 
and agricultural science systematically developed and 
put into such form that teachers and experts can use 
it. At first this work was distributed among a 
number of university departments, but of recent years 
there has been a tendency to concentrate it at a few 
institutions owin^ to the necessity for bringing 
individual workers into closer personal contact with 
each other and with the large-scale problems of the 
fanner. (2) Agricultural colleges, where experts and 
large farmers will be trained, receiving a three years* 
course of instruction of uriiversity character. Most 
Of these colleges are associated with universities 
fphich award degrees in agriculture; for students 
Who do not wish to take degrees there is a diploma 
course requiring a high standard of technical work. 
(3) Farm institutes for small farmers and farm- 
workers who cannot spare three years for college, 
but have some practical knowledge and are unable 
or unwilling to go through the ordinary college course. 
These institutes aim at giving sound courses of in¬ 
struction on soil, manure, crops, animal hus¬ 
bandry, etc., but it is usually presumed that the 
student will take up farming in the area served by 
the institution, and for which the instruction is 
specially appropriate, (4) Advisory officers. In each 
county arrangements are made whereby farmers, 
smallholders, and others may consult the agricultural 
expert appointed by the county authority in regard 
to any difficulties they may meet with in their work. 
The expert is in a position somewhat similar to that 
of the genera! medical practitioner, and usually finds 
that he can deal with a large number of the cases 
presented to him. He is, however, in touch with the 
colleges, research institutions, etc., and can always 
obtain expert advice in any particular problem of 
special difficulty. 

Prof. T. H. Pear has been elected an honorary 
secretary of the Manchester Literary and Philo¬ 
sophical Society in succession to Prof. C. A. Edwards. 

Mr. J. A. Brodie will deliver an inaugural address 
at the opening meeting of the one hundred and 
second session of the Institution of Civil Engineers 
on Tuesday, November 2, at 5.30 p.m 

The British Medical Journal announces that the 
fourth congress of the Far Eastern Association of 
Tropical Medicine will be held in August, 1921, at 
Batavia, the capital of the Dutch East Indies, under 
the presidency of Dr. W. T. de Vogel. 

NO. 2661 , VOL. 106 ] 


The University and the Royal Academy of.Sfientba 
of Bologna will hold a joint commemoration service 
for the late Prof. Righi in the lecture hall of the 
University on November 1. This will be the fortieth 
anniversary of Right’s first association with the Uni¬ 
versity, and an oration will be delivered by Prof. 
Luigi Donati, director of the Royal School of 
Engineering. 

A joint meeting organised by the Faraday Society 
and the Sheffield Section of the Institute of Metitla 
will be held at the University of Sheffield oh Friday, 
November 19, to discuss papers dealing with various 
aspects of electro-plating. Communications are 
promised from representatives of' the scientific side 
of the electro-plating industry in London, Birming¬ 
ham, and Sheffield Anyone desirous of taking part 
is invited to communicate with the Sheffield local 
hon. secretary of the Faraday Society, Dr. F. C. 
Thompson, Department of Applied Science, University 
of Sheffield. 

We learn from the , British Medical Journal that, 
through the gift of an anonymous fellow, the Royal 
Society of Medicine has been able to institute a 
triennial gold medal open to medical practitioners 
throughout the world. Sir Almroth Wright has been 
chosen as the first medallist, and the presentation 
will be made to him by the president of the society, 
Sir John Bland-Sutton, at 5 p.m., ori Thursday, 
November n, at 1 Wimpole Street, and Sir Almroth 
Wright will afterwards give an address on medical 
research. 

At the annual meeting of the. Royal Society of 
Edinburgh, held on October 25, the following were 
elected as office-bearers and members of council:— 
President: Prof. F. O. Bower. Vice-Presidents i 
Prof. D. Noel Paton, Prof. A. Robinson, Sir 

G. A. Berry, Prof. W. Peddle, Sir J. A, Ewing, and 
Prof. J. W. Gregory. General Secretary: Dr. C. G- 
Knott. Secretaries to Ordinary Meetings: Prof. 
E. T. Whittaker and Prof. J. H. Ashworth* 
Treasurer: Dr. J. Currie. Curator of Library and 
Museum: Dr. A. Crichton Mitchell. Councillors: 
Prof. R. A. Sampson, Prof. J. Lorrain Smith, Dr. 
W. A. Tait, Surg.-Gen, W. B. Bannerman, Mr. 

H. M. Cadell, Prof. A. R. Cushny, Prof. F, G. Bailv, 
Mr. G. J. Lidstone, Dr, R. Campbell, Prof. J. C. 
Irvine, the Hon. Lord Salvesen, and Prof. J, A* 
Thomson. 

We referred in our issue of September a, p. 26, to 
a statement received from a correspondent in India 
that Sir Alfred Bourne was to be succeeded in the 
directorship of the Indian Institute of Science, Ban* 
galore, by an administrator with no scientific experi¬ 
ence, and we, remarked that such an appointment 
would be greatly deprecated by scientific workers. By 
the statutes of the institute, the council appoints 
a committee at home to make nominations, and 
from the nominations sent out it selects a name 
for the approval of the Viceroy, who is pa*rort oLth$ 
Institute. If' the council sent home a nomination fof 
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tho office, it apparently went beyond the spirit of the 
statutes, hut, iit arty event, we understand that no 
director has yet been appointed to succeed Sir Alfred 
Bourne. We trust that the post will be filled by a 
man Who combines administrative capacity with 
scientific knowledge. 

One of the most valuable contributions 4 o the study 
of magic in the Malay Peninsula was the description 
by Mr. W. W. Skeat in his “Malay Magic” of the 
methods by which the soul of the rice plant was 
evoked in the seed grain. Our knowledge of these 
practices has recently been advanced by the papers 
contributed by Mr. R. O. Winstedt to the Journal 
of the Federated States Museums (vol. ix., part 2, 
July, 1920) descriptive of similar rites in Upper Perak 
and Negri Sembiian. In the former region the seed 
1$ washed and cleansed with limes, and the farmer 
makes the invocation : “Greetings be to thee, God’s 
prophet Solomon, King of all the earth! I would 
sow seed rice. I pray thee, cherish it from all 
danger and hazard! ” At harvest he says: “Greet¬ 
ings be to you, gnomes of the latter days, gnomes of 
the beginning, gnomes one hundred and ninety 1 
Get ye back and aside I If ye turn not aside, I will 
curse you 1 *’ After the regular invocation the soul of 
the rice will come in the form of a grasshopper or 
other insect with the sound of a breeze. When the 
rice-soul is invoked at harvest the magician must 
wave a white cloth, so that the rice-soul shall not 
fall on and crush one of the party at her coming. 
This valuable contribution supplies additional informa¬ 
tion on the subject fully discussed by Sir James Frazer 
in the last edition of his “Golden Bough.” 

The origin of cancer is discussed by Dr. Alexander 
Paine in a paper in the Lancet of October 2 last 
(p. 693). The conclusion Dr. Paine arrives at is that 
cancer is due, not to the action of a specific parasite, 
as has been suggested, but to a disordered growth 
of epithelium caused by various chemical or physical 
irritants, the most important: being the toxins or 
poisons of micro-organisms. Dr. Paine considers 
that the origin of cancer lies in the degeneration of 
the “ nobler ” parts of the cell consequent on damage 
to its structure. The result of this damage is to 
disturb the balance of metabolism by impairing the 
special functions of the cell, thereby causing persistent 
overgrowth. 

The Research Defence Society has published a 
pamphlet by Sir Leonard Rogers on “The Value of 
Experiments on Animals.” No one is better qualified 
than Sir Leonard Rogers to speak with authority on 
this subject. Investigations on rinderpest in cattle 
and surra in horses are quoted as examples of the 
value of animal experiments in the elucidation and 
prevention of diseases affecting the lower animals, 
whereby much suffering to the animals themselves 
and pecuniary Toss to thehr owners are diminished. 
The action of snake-venoms and the preparation of 
curative sera for snakebites, the use Of perman¬ 
ganates In the treatment of snakO-bite and of cholera, 
work on the dysenteries, and experiments leading to 
improved treatments of leprosy, tuberculosis, and 
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kala-azar are all summarised. It is shown how much 
wO are indebted to experiments on animals for a 
better knowledge of these conditions and for im¬ 
proved methods of dealing with them. 

Mr. E. H. Taylor gives (Philippine Journ , Sci., 
vol. xvi., No. 3, March, 1920) an account of sixty-six 
species—seventeen being new—of Philippine Am¬ 
phibia. These belong to the orders Apoda—repre¬ 
sented by a new species of Iehthyophis—and 
Salientia, there being only one doubtful record iri the 
order Caudata. The Salientia, which includes the 
frogs and toads, is represented by four families, 
Kanldae, EngvstomuLe, Bufonidae, and Pelobatidse, 
the first of which has by far the largest representa¬ 
tion. A new genus of the Ranidse— Hazelia—is 
described. 

Messrs. Boving and Champlain (Proceedings of the 
U.S. National Museum, vol. lvii,, No. 2323, 1920) 
describe the morphology and taxonomy of a number 
of North American species of beetle larvae belonging 
to the family Clcridae. With very few exceptions, 
these insects, both as larvee and adults, prey upon 
destructive wood- and bark-boring beetles. This 
careful and very exact memoir should appeal to 
all coleopterists, and the classification of Clcrid 
larvae illustrates how much a taxonomic arrange¬ 
ment of the beetles can differ from that of 
their larvae. A new appropriate classification of 
larvae independent of the adults is necessary in this 
case. The second part of the paper deals with the 
biology and seasonal history of the Cleridaj. Informa¬ 
tion of this nature is obviously essential if the forester 
is ever to benefit by the preservation of the predators, 
and at the same time by the destruction of the 
injurious species upon which they prey. The authors 
state that, whenever practicable, the dissemination of 
Clerida?, particularly of Thanasimus and Emxicrus, 
in quantities in badly infested regions would be a 
valuable additional aid to control measures. 

A certain amount of romance is attached to the 
control of insect pests by parasites, and the Americans. 
have specialised in this work. Those interested will 
find a very full illustrated account of the subject in the 
Monthly Bulletin of the Department of Agriculture for 
California (vol. ix., No. 4, April, 1920). Several para¬ 
sites have been introduced as natural enemies of mealy¬ 
bugs in the hope that some might prove effective. 
One, a so-called mealy-bug destroyer, Cryptolaemus 
Montrouzieri, Muls., a ladybird beetle from Australia, 
was expected to solve the problem, but after the first 
few months seemed to die out except in particular 
localities. The reason is fairly obvious, The success 
of such a parasite means that its natural food 
becomes scarce, and therefore it starves. The 
problem has now, however, been solved by the Cali¬ 
fornian authorities, who found that they could feed 
the mealy-bug on potato-sprouts, and hence were 
enabled to keep the ladybird fed and breeding during 
the winter months. Special insectaries have been 
built for this purpose, and tubes of the ladybird can 
be supplied for release when and where necessary the 
following spring. 
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* Many entomologists will welcome an important 
paper by Mr, A, C. Baker on the classification of 
Aphid® which has been issued lately as Bulletin 
No, 826 of the U.S. Bureau of Entomology. Probably 
no group of insects has received more attention from 
the economic point of view than aphides or plant-lice. 
Unfortunately, the classification and synonymy of 
aphides are in a chaotic condition, and great difficulty 
is often experienced in securing correct naming of 
specimens. Mr. Baker’s paper deals with their generic 
classification, and was undertaken with the object of 
remedying this defect, to some extent at least. He 
regards these insects as constituting the super- 
family Aphidoldea, and his efforts are confined to the 
genera and tribes of the family Aphididae; Phylloxera 
and Its allies he considers to be a separate family. The 
genus Mindarus is regarded in some respects as the 
most primitive of all forms, while the Hormaphidini 
are considered to be the most specialised. The last- 
named insects arc gall-formers; they lack the cornicles 
or honey-tubes, and have curious aleyrodiform genera¬ 
tions. The systemattst who desires to make real pro¬ 
gress with the specific determination of many aphides 
will have to rear each individual species and note 
jparefully the characters of each generation for a given 
food-plant. The labour involved would be great and 
the time demanded lengthy, but the progress made 
would be sure, and substantial biological knowledge 
would result. 

Thb problem of the toxic action of sulphur used 
as a fungicide is being investigated at the Agricul¬ 
tural and Horticultural Research Station, Long 
Ashton, Bristol, and a preliminary report on the 
subject by Messrs. B. T. P. Barker, C. T. 
Gimingham, and S. P. Wiltshire appears in 
the station’s annual report for 1919, recently re¬ 
ceived. It has frequently been noticed that flowers 
of sulphur applied in paste form to the hot-water 
pipes in greenhouses will keep in check diseases 
of the mildew type on plants in the houses. Further, 
then? are records of cases of unspraved gooseberry 
bushes which have been defoliated as a result of the 
lime-sulphur spraying of adjacent plots of bushes. 
The results suggest that the toxicity of the spray 
is due to some gaseous compound, and if such a 
compound could be discovered it might be possible 
to surround plants with an atmosphere sufficiently 
antiseptic to prevent disease. The nature of the 
changes which follow the application of a sulphur 
spray were, therefore, studied, and the results showed 
that the active agent is the finely divided sulphur 
which is formed by the decomposition of the spray 
fluid. Several theories have been advanced to explain 
the action of this sulphur; the toxicity may be due 
to the gradual oxidation of the sulphur to .sulphur 
dioxide, to the formation of sulphuretted hydrogen, 
to conversion into sulphuric acid, or, finally, the 
sulphur may act of itself by its own vapour, The 
experiments at Long Ashton show that under 
ordinary practical conditions none of these hypo¬ 
theses meet the case. Further experiments have been 
made, and it is hoped that these will demonstrate the 
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method by. which sulphur ■ at a distance from- the 
plants under treatment is brought into contact with 
the fungus. It then remains to discover what happens 
when the sulphur comes into contact With the fungus, 
and for this purpose further researches must be made.’ 

Prof. Jean Massart records (Bull. Acad. Roy. 
Belgique, Glasse des Sciences, 1920, Nos. 4*5) the 
results of his observations on the movement of 
different species of littoral flagellates, and gives 
numerous figures of the organisms and of their paths 
of movement. Several of the genera and species 
observed are new, but the systematic descriptions 
will be published later. In Podomastix (a new genus) 
the pseudopodia—one to four in number—are long 
and slender, uniform in thickness, sometimes 
branched, and movable in an oar-like manner. They 
are retractile, and represent a transition between 
pseudopodia and flagella. The two flagella of Cerco - 
bodo primitive n.sp., are tapering prolongations of 
pseudopodia, but, contrary to those of Podomastix, 
they are permanent. One of the flagella is anterior 
and serves for swimming, the other is directed pos¬ 
teriorly. This organism can also move forward by 
lashing its anterior flagellum, its posterior flagellum 
and part of its body being applied to some object over 
which it is progressing, and, finally, it can move in 
amoeboid fashion. The author remarks that many 
of the flagellates exhibit these three kinds of loco¬ 
motion. Clautrtavia mobtlis, which has a single 
flagellum directed backwards, never swims freely; it 
becomes applied to some object by the flagellum, and 
pushes itself forwards obliquely, first right, then left. 
Dimastigamoeba, n.g., forms pseudopodia while 
swimming freely and while creeping, in the latter 
condition the two flagella trail behind. The reaction 
—acid or alkaline—of the surrounding fluid was 
found to play an important part in determining 
change of form with Eugleninas. In a slightly acid 
fluid these organisms swim in a state of extension 
and without modifying their contour, but if the 
medium is rendered alkaline the swimming is 
arrested and the organisms exhibit diverse changes 
of form. 

The latest issue of the Journal of the Marine Bio¬ 
logical Association (No. 2, vol. xii.) contains several 
papers dealing in considerable detail with the Hfit- 
histories and food of Teleostean fishes. Particularly 
noticeable is a paper (promising further contributions 
to the subject) on the physical conditions influencing 
breeding in marine organisms, breeding being defined 
as “ fertilisation resulting in subsequent development,*' 
There is much experimental and observational work 
in the literature of biology, and Dr. Orton collates 
and discusses some of this. The breeding of a marine 
animal is usually seasonal, and may occur during a 
Very limited part of the year, or it may be con¬ 
tinuous (in some tropical and abyssal organisms). 
It may begin at a very early period in the life of an 
animal, be repeated annually, or even be delayed 
until almost the end of life, and may occur only 
once. It is very difficult to correlate the nature 
and abundance of food with the occurrence and dura-. 
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tiort. of breeding period, and Dr. Orton inclines 
jto disregard this faotor, assigning little or no signi¬ 
ficance to it Salinity variations may bp so capricious 
in relation to the distribution and habits of some 
animals that these, too, are difficult to correlate with 
spawning cycles. On the other hand, temperature 
variations seem to explain many facts, and the dis¬ 
cussion deals largely with these changes. There is a 
temperature constant which applies to most marine 
species, and breeding proceeds when this condition is 
satisfied. Growth (and absolute dimensions) will depend 
to some extent upon the fraction of the lifetime of the 
animal occupied in breeding. One might therefore 
aspect that a semi-sedentary or sedentary animal at 
the extreme northerly limit of its distribution would 
be generally larger than one in which the tempera¬ 
ture of the sea remained near the constant expressing 
the temperature optimum. It is suggested that the 
approximately uniform conditions obtaining in some 
polar, tropical, and abyssal marine areas may be con¬ 
nected with prolonged, or even continuous, breeding 
periods. The geographical distribution of a marine 
animal is obviously controlled by its physiological 
temperature constant, and deviations from the latter 
may be the mode of origin of sub-species or varieties. 


Among a number of water-supply papers issued by 
the United States Geological Survey special attention 
may be directed to several series of river , plans and 
profiles constructed In order to determine the location 
of undeveloped water powers. Recent volumes include 
•‘Profile Surveys of Rivers in Wisconsin " (Paper 417), 
•‘Profile Surveys of Skagit River Basin, Washington ” 
(Paper 419), and “Profile Surveys along the Rio 
Grande, Pecos River, and Mora River, New Mexico” 
.{Paper 421). The maps show the outlines of the river- 
banks, islands, the position of rapids, falls, shoals, 
and existing dams, and the crossings of all ferries 
and roads, in addition to the contours of the banks 
to an elevation high enough to indicate the possibility 
of using the streams. Data concerning the volume 
of the flow have been published in previous papers. 


The Monthly Bulletin of -the Weather Bureau of 
the Manila Central Observatory issued by the 
Government of the Philippine Islands contains de¬ 
tailed observations for numerous stations situated in 
different parts of the group. The monthly results for 
August, 1919, are to , hand, prepared under the direc¬ 
tion of the Rev. Jo$6 Algud, S.J. Rainfall at Manila 
during the month was 7810 in., which breaks all 
records since the foundation of the observatory in 
*865; the previous highest rainfall in August was 
43 * *5 In 1877, and the highest for any month of 
the year was 57*88 in. in September, 1867. * * 


The exact relations between climate and th6 growth 
of crops, and the possibilities of accurate forecasts ol 
production, is the subject of atn article by Mr. X* A. 
Blair in the Scientific Monthly for October. Mr. Blau 
shows in the case of maize in Ohio that the United 
States Weather Bureau has found that a July rainfall 
of less than 3 in; means an average yield of 30 bushels 
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per acre, and that a rainfall of 5 in, or more results in 
38 bushels. When the July rainfall is 3J in. the yield 
is 15,000,000 bushels greater than when it falls short 
of that amount by half an inch. In the four great 
maize-growing States of Indiana, Illinois, Iowa, and 
Missouri the addition of half an inch to a total of 
2| in. adds 10 bushels per acre to the average yield. 
A more precise relationship is found in the idea of 
critical period—that is, certain short periods of time 
in the growth of any crop, during which Its future 
prospects are largely determined. With some crops 
this is a single period; with some temperature, and 
with others rainfall or sunshine, are the most im¬ 
portant factors. In the case of maize in Ohio it has 
been found that the first ten days of August are the 
critical period as regards rainfall. The application of 
this knowledge may be used to increase production in 
two ways. First, it will be possible to determine what 
crops are climatically suited to a particular district; 
and, secondly, by the use of early or late varieties and 
bv the help of fertilisers or other means, the crop 
may be advanced or retarded so as to bring the critical 
period into coincidence with favourable weather. 

Science Progress for October contains an article by 
Dr. Aston which summaries his work on the atomic 
weights of the elements as determined by his method 
of the “mass spectra.” These spectra are obtained 
on a photographic plate placed in vacuo by deflecting 
positive rays on to it by passing them first through an 
electric, then through a magnetic, field in such a way 
that all the rays corresponding to an element of given 
mass are concentrated in a short line on the plate 
and those of different masses in other parallel lines. 
The separation of the lines is sufficient to fix the 
atomic weights to considerably less than a tenth of a 
unit. By this method it has been possible to demon¬ 
strate that boron consists of two, neon, silicon, and 
chlorine of two or three, bromine of two, krypton of 
six, and mercury of at least two isotopes—that is, 
elements of the same chemical properties but of 
different atomic weights. Dr. Aston concludes that 
the atoms have weights which are all integral 
numbers, and that observed fractional atomic weights 
are due to mixtures of two or more isotopes. 

Electric furnaces in which the heating element 
consists of a metallic wire or strip are now exten¬ 
sively used both in the workshop and in the labora¬ 
tory, and possess the advantages of cleanliness, accuracy 
of temperature control, and small working costs. A 
special form, possessing several new and useful 
features, and intended mainly for workshop use, is 
announced by Automatic and Electric Furnaces, Ltd. 
The furnace-chamber or muffle is flat on the top and 
bottom, while the sides are rounded, this shape being 
specially suited to secure complete contact with the 
heating coil wound on its- exterior. In order to pre¬ 
vent destruction of the coil through inadvertent over¬ 
heating, a cut-out consisting of a loop of wire melting 
at 960 6 C, is inserted in t\\e furnace. The heating 
current passes through the loop and is cut off by the 
melting of the latter, a red pilot-lafnp being simul¬ 
taneously lit up to serve as a warnlhg. Several sizes 
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are listed, ranging In power consumption from 700 to 
9500 watts. The muffles are made of a new refrac¬ 
tory material called u Ameroid, n which is claimed to 
possess special advantages. We would suggest that 
intending purchasers of furnaces would prefer to know 
the composition of the refractory—to which the name 
given furnishes no clue—so as to judge of its suit¬ 
ability to their requirements. 

Engineering for October 15 contains a description 
of a mew 74-ton six-wheel commercial vehicle made 
by Messrs. G. Scammell and Nephew, London. One 
obvious way of reducing costs of road transport is 
to increase the weight of the load which can be 
handled by one vehicle and one road crew, and this 
lorry appears to fulfil this condition admirably. It 
consists of a four-wheel chassis carrying the engine, 
and is arranged to draw a two-wheel body which 


pivots on a turntable at the rear of the chassis, The 
weight of the complete vehicle is 4} tons, and it cart 
carry a load of 7$ tons without exceeding an axle-load 
of 6 tons, which is the limit allowable for a vehicle 
travelling at 12 miles per hour. The vehicle fa able; 
in addition, to draw a 6-ton trailer, so that a useful 
load of 134 tons can be dealt with. Whilst the 
vehicle is not the first six-wheeler which has been 
produced, it possesses many points of novelty and 
interest which add to its usefulness and efficiency. The 
engine develops 47 brake-horse-power at 1000 revolu- 
times per minute. 

The presidential address to Section H (Anthropcv 
logy) of the British Association, which was delivered 
by Prof. Karl Pearson at Cardiff in August last, has 
been re-issued as a separate publication by the Cam¬ 
bridge University Press, price is. 6 d. 


Our Astronomical Column. 


Brilliant Meteor of Octohkr 19. —This fine object 
was observed at 8.15 G.M.T., and descriptions of its 
appearance have been received by Mr. Denning from 
Purley and Oxted, in Surrey, and from Stowmarket. 
Fortunately, the meteor was seen by two experienced 
observers. Miss A. Grace Cook and Mr. J. Edmund 
Clark. It was brighter than Venus and gave cn 
intense flash, although the half-illuminated moon 
was in the same quarter of the sky. The motion 
was moderate, and a streak remained along one 
section of the path for about 10 seconds. 

On the same date as that on which the meteor 
appeared the shower of Orion ids is usually abundant, 
and the fireball from its direction of flight seems to 
have been a brilliant member of that system, though 
the radiant point was a few degrees below the horizon. 

If we adopt a radiant at 88“+ 17°, the observations 
of the object indicate a height from about 61 to 
*9 miles along a path of 110 miles, and a velocity of 
about 33 rpiies per second. In fact, the meteor seems 
to have been rising in the atmosphere instead of 
falling, as r is usually the case. 

The luminous flight occurred over Lhe English 
Channel, from close to Beathy Head to about 40 miles 
south of Bournemouth. 

Over the West of England the sky was cloudy, and 
it is important that further accounts should be sent 
to Mr. Denning from the eastern counties, as the 
computed heights are rather exceptional and require 
further investigation. 

The Total Solar Eclipse of September, 1922.— 
The track of totality in this eclipse traverses the 
Maidive Archipelago and Christmas Island, south of 
Java. It then paSsSes right across Australia, but 
reasonably accessible stations are confined to the eastern 
portion ol its track. Mr. H. A. Hunt, the Common¬ 
wealth Meteorologist, acting under instructions from 
his Government, has prepared a map giving much 
meteorological information. 

A shaded area runs across Australia parallel to, but 
somewhat south of, the eclipse track; it is stated that 
this shaded region has no single well-marked wet 
season, but is subject to both summer and winter 
rain-producing influences. The map also shows the 
periods in which most rain falls in each region, and 
it is noteworthy that the month of September occurs 
in the wel season on the south coast only, so that 
the month appears to be favourable on the eclipse 
track. The sun’s altitude on the east coast of Queens¬ 
land is only 18°, but 26° may be obtained by pro- 
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ceeding inland by rail to Cunnamulla or Coongoola- 
The directors of the leading Australian observatories 
have expressed their hope of occupying stations ii> 
Queensland, while plans are being formed for expedi¬ 
tions from England to the Maldives and Christmas 
Island. The scheme of observations will include 
further verification of the gravitational deflection of 
light, as it is desirable to strengthen the evidence for 
a result of such fundamental importance. 

The Capture of Comets by Planets. —Prof, H. NL 
Russell contributes a second article on this subject 
to Astr. Journ No. 775. He shows that out of a 
hundred million comets that approach within an astro¬ 
nomical unit of the sun, 90,000 would be made 
periodic by Jupiter’s action and 2400 by that of Saturn, 
while the numbers in the case of Uranus and Neptune 
are only 14 and 8 respectively. Hence he conclude* 
that the two outermost planets have not played any 
part in such capture, with the possible exception of 
the comet of the November meteors bv Uranus. Prof. 
Russell admits the curious relationship of the orbits 
of the comets with periods less than a century, which 
fall into four groups, the aphelia of which are some¬ 
what outside the orbits of the giant planets. This 
point gives strong grounds for assuming some con¬ 
nection between these cometary groups and the cor¬ 
responding planets; further, the point made by Prot 
Russell, that many of the cometary orbits considered 
do not pass within several astronomical units of the 
planet with which they are associated, may be ex¬ 
plained by the slow alteration in the comctary orbit 
through planetary perturbations. 

Many of the facts now pointed out were noted by 
Mr. R. A, Proctor half a century ago. His explana¬ 
tion ,was that the origin of the comets in question 
took place, not by capture, but by expulsion from the 
giant planets, it is surprising that this suggestion 
has met with so little support from other astro¬ 
nomers ; the phenomena observed in the atmospheres 
of Jupiter ana Saturn testify to the existence of very 
powerful forces. Even on the earth such explosions 
as that of Krakatoa occur, in which cubic mile$ of 
matter arc flung to a great height. Moreover, retro* 
grade orbits would occur more readily if the motion 
of the parent planet were slower and Its gravitation 
weaker, which would explain their restriction to 1 th| 
comet-families of Uranus and Neptune. Hence; 
would seem to be premature to accept *the no»* 
connection of Neptune with the comet-family that;, 
bears his name, as finally demonstrated. 
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By Prof, Frederick Keeble, C.B.E., Sc.D., F.R.S. 


I PROPOSE to devote my address entirely to horti¬ 
culture—to speak of its performance during the 
war and of its immediate prospects. Although that 
which intensive cultivators accomplished during the 
war is small in comparison with the great work per¬ 
formed by British agriculturists, nevertheless it is 
In itself by no means inconsiderable, and is, more, 
over, significant, and deserves a brief record. That j 
work may have turned, and probably did turn, the j 
scale between scarcity and sufficiency; for, as I am 
Informed, a difference of io per cent, in food supplies 
is enough to convert plenty into dearth. Seen from 
this point of view, the war-work accomplished by the 
professional horticulturist—the nurseryman, the florist, 
the glasshouse cultivator, the fruit-grower and market 
gardener—and by the professional and amateur gar¬ 
dener and allotment holder assumes a real import¬ 
ance, albeit the sum total of the acres they cul¬ 
tivated is but a fraction of the land which agricul¬ 
turists put under the plough. As a set-off against the 
relative smallness of the acreage brought under inten¬ 
sive cultivation for food purposes during the war, it 
is to be remembered that the yields per acre obtained 
by intensive cultivators are remarkably high. 

The reduction of the acreage under soft fruits— 
strawberries, raspberries, currants, and gooseberries— 
which took place during the war gives some measure 
of the sacrifices—partly voluntary, partly involuntary 
—made by fruit-growers to the cause of war-food pro¬ 
duction. The total area under soft fruits was 55,560 
acres in 1913, by 1918 it had become 42,415—a de¬ 
crease of 13,145 acres, or about 24 per cent. But 
though the public lost in one direction it gained in 
another, and the reduction of the soft-fruit acreage 
meant—reckoned in terms of potatoes—an augmenta- j 
tion of supplies to the extent of more than 100,000 
tons. Equally notable was the contribution to food 
oroduction made by the florists and nurserymen in 
response to our appeals. An indication of their effort 
is supplied by figures which, as president of the 
British Florists’ Federation, Mr. George Munro— 
whose invaluable work for food production deserves 
public recognition—caused to be collected. They relate 
to the amount of food production undertaken by 
100 leading florists and nurserymen. These men put 
1075 acres, out of a total of 1775 acres used previously 
for flower-growing, to the purpose of food production, 
and they put 142 acres of glass out of a total of 
218 acres to like use. I compute that their contribu¬ 
tion amounted to considerably more than 12,000 tons 
of potatoes and 5000 tons of tomatoes. 

In this connection the yields of potatoes secured by 
Germany and this country during the war period are 
worthy of scrutiny. The pre-war averages were; 
Germany 42,4,50,000 tons. United Kingdom 6,950,000 
tons; and the . figures for 1914 were Germany 
4.1,850,000 tons, " United Kingdom 7,476,000 tons. 
Germany’s supreme effort was made in ^915 with a 
yield of 49,570,000 tons, or about 17 per* cent, above 
the average. In that year our improvement was onlv 
half as good as that of Germany, our crop of 
7.^0,000 tons bettering our average by onlv 8 per 
cent In 1916 weather played havoc with the crops 
in both countries, but Germany suffered most. The 
yield fell to 20,5*0,000 tons, a decrease of more than 
50 per cent,, whilst our viejd was down to 5,469,000 
tons, a falling off of only 20 per cent. In the foU 
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lowing year Germany could produce no more than 
39i50°t0oo tons, or a 90 per cent, crop, whereas the 
United Kingdom raised 8,604,000 tons, or about 24 per 
cent, better than the average. Finally, whereas with 
resect to the 1018 crop in Germany no figures are 
available, those for the United Kingdom indicate that 
the 1917 crop actually exceeded that of 1918. There 
is much food for thought in these figures, but my 
immediate purpose in citing them is to claim that of 
the million and three-quarter tons increase in 1917 
and 1918 a goodly proportion must be put to the credit 
of the intensive cultivator, 

I regret that no statistics are available to illustrate 
the war-time food production by professional and 
amateur gardeners. That it was great I know, but 
how great 1 am unable to say. This, however, I can 
state: that from the day before the outbreak of 
hostilities, when, with the late secretary of the Royal 
Horticultural Society, 1 started the intensive food- 
production campaign by urging publicly the autumn 
i sowing of vegetables—a practice both then and now 
j insufficiently followed—the amateur and professional 
I gardeners addressed themselves to the work of pro- 
1 during food with remarkable energy and success. No 
less remarkable and successful was the work of the 
old and new allotment holders, so much so indeed 
that at the time of the armistice there were nearly a 
million and a half allotment holders cultivating 
upwards of 125,000 acres of land—an allotment for 
every five households in England and Wales. It is a 
pathetic commentary on the Peace that Vienna 
should find itself obliged to do now what was done 
here during the war, namely, convert its parks 
and open spaces into allotments in order to supple¬ 
ment a meagre food-supply. 

This brief review of war-time intensive cultivation 
would be incomplete were it to contain no reference 
to intensive - cultivation by the armies at home and 
abroad. In 1918 the armies at home cultivated 
5869 acres of vegetables. In the summer of that year 
the camp and other gardens of our armies in France 
were producing 100 tons of vegetables a day. These 
gardens yielded in 1918 14,000 tons of vegetables, 
worth, according to my estimate, a quarter of a 
million pounds sterling, but worth infinitely more if 
measured in terms of benefit to the health of the 
troops. 

As the result of Gen. Maude’s initiative, the Forces 
in Mesopotamia became great gardeners, and in 1918 
produced 800 tons of vegetables, apart altogether from 
the largo cultivations carried out by his Majesty’s 
Forces in that wonderfully fertile land. In the same 
year the Forces at Salonika had about 7000 acres 
under agricultural and horticultural crops, and raised 
produce which effected a saving of more than 
50,000 shipping tons. 

Even from this brief record it will, 1 believe, be 
conceded that intensive cultivation played a useful and 
significant part in the war. What, it may be asked, 
is the part which it is destined to play in the future? 
So far as I am able to learn, there exist in this 
country two schools of thought or opinion on the 
subject of the prospects of intensive cultivation, 
the optimistic and the pessimistic schools. The 
former sees visions of large communities of small 
cultivators colonising the countryside of England, 
increasing and multiplying both production and them¬ 
selves, a numerous, prosperous, and happy people and 
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a, Mi re shield In time of war against the menace of 
submarines and starvation. Those, on the other hand, 
who take the pessimistic view point to the many 
examples of smallholders who “ plough with pain 
their native lea and reap the labour of their hands “ 
with remarkably small profit to themselves or to the 
community, 

■ Before making any attempt to estimate the worth 
of these rival opinions, it may be observed that the 
war has brought a large reinforcement of strength to 
the i ranks of the optimists. A contrast of personal 
experiences illustrates this fact. When in the early 
days of the war I felt it my duty to consult certain 
Important county officials with the object of securing 
their support for schemes of intensive food produc¬ 
tion, I carried away from the conference one con¬ 
clusion only: that the counties of England were of 
two kinds, those which were already doing much and 
were unable therefore to do more, and tnose which 
were doing little because there was no more to be 
done. In spite of this close application of the doc¬ 
trine of Candide—that all is for the best in the best 
of all possible worlds—1 was able to set up some sort 
of. countv horticultural organisation, scrappy, ama¬ 
teurish, tut enthusiastic, and the work done by that 
organisation was, on the average, good; so much so, 
indeed, that when after the armistice I sought to 
build up a permanent county horticultural organisation 
I ,wd$ met by a changed temper. The schemes which 
4,the staff of the Horticultural Division had elaborated 
"aa the result of experience during the war were 
■ received and adopted with a cordiality which I like 
to think was evoked no less by the excellence of the 
schemes themselves than by the promise of liberal 
financial assistance in their execution. Thus it came 
$bput that when the time arrived for me to hand 
over the Controllership of Horticulture to my sue- 
cessor, almost every county had established a strong 
county horticultural committee, and the chief counties 
from the point of view of intensive cultivation had 
provided themselves with a staff competent to demon¬ 
strate not only to cottagers and allotment holders, but 
*Jso to smallholders and commercial growers, the best 
^nethods of intensive cultivation. 

By means of county stations the local cultivator may 
learn how to plant and maintain his fruit plantation 
and how to crop his vegetable quarters, what stock to 
run, and what varieties to grow. Farm stations—with 
the research stations established previously by the 
Ministry; Long Ashton and East Mailing for fruit 
Investigations; the Lea Valley Growers’ Association 
and Rothamstcd for investigation of soil problems and 
pathology; the Imperial College of Science for research 
in plant physiology, together with a couple of stations, 
contemplated before the war, for local investigation 
of vegetable cultivation; an alliance with the Royal 
Horticultural Society’s Research Station at Wisley, 
and with the John Innes Horticultural Institute for 
research in genetics; the Ormskirk Potato Trial 
Station; a Poultry Institute; and, most important of 
all from the point of view of education, the establish¬ 
ment at Cambridge of a School of Horticulture—con¬ 
stitute n horticultural organisation which, if properly 
Co-ordinated and (dare I sav it?) directed, should 
prove of supreme value to all classes of intensive cul¬ 
tivators, To achieve that result, however, something 
hriqre than a permissive attitude on the part of the 
Ministry is required, and in completing the design of 
It I had hoped also to remain a part of that organisa¬ 
tion long enough to assist in securing its functioning 
bs a living, plastic, resourceful, directive force—a 
horticultural cerebrum. Thus developed, it is mv con- 
yictlon that this instrument is capable of bringing 
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horticulture to a pitch of perfection undreamed of at 
the present time either in this country or elsewhere, 

In my view, horticulture has suffered In the past 
because the fostering of it was only incidental to the 
work of the Ministry. In spite of the fact that It had 
not a little to be grateful for—as, for example, the 
research stations to which I have referred—horticul¬ 
ture had been regarded rather as an agricultural side¬ 
show than as a thing in itself. My intention, in which 
1 was encouraged by Lord Ernie, Lord Lee, arid Sir 
Daniel Hall, was to peg out on behalf of horticulture 
a large and valid claim and to work that claim* The 
conception of horticulture which 1 entertained was 
that comprised in the “petite culture ” of the French. 

It included crops and stock, fruit and vegetables, 
flower and bulb and seed crops, potatoes, and pigs and 
poultry and bees. I held the view, and still hold it, 
that the small man’s interests cannot be fostered by 
the big man’s care; that horticulture is a thing in 
itself, and requires constant consideration by horti¬ 
culturists and not occasional help from agriculturally 
minded people, however distinguished and capable. 

I hold that education—sympathetic and systematic—is 
an instrument the power of which, for our purpose, 
is scarcely yet tried; is, in fact, of almost infinite 
potency, 

The truth is that great skill and sure knowledge 
exist among small cultivators side by side with much 
ignorance and moderate practical ability. Herein lies 
the opportunity of the kind of education which I 
have in mind. But for any such intensive system of 
education to prevail the isolation both of cultivators 
and of Government Departments must be abolished. 
There is only one way to prepare the gTound for the 
intensive cultivation of education, and that is to 
secure the full co-operation of officials and cultivators. 

If this be not done, the official must continue to bear 
with resignation the unconcealed hostility of those he 
wishes to assist. That a state of confidence and co¬ 
operation may be established is proved by the record 
of the Horticultural Advisory Committee which was 
set up by Lord Ernie during my Controllership. The 
Committee consisted of representatives of all the 
many branches of horticulture—-fruit-growers; nursery¬ 
men, market gardeners, growers under glass, sales¬ 
men, researchers, and so forth. That Committee 
became, as it were, the Deputy-Controller of Horti* 
culture. To it all large questions of policy were 
referred, and to its disinterested service horticulture 
owes a great debt. That its existence has been 
rendered permanent by Lord Lee is of good augury 
for the future of intensive cultivation. 

It may be asked : What are the subjects in which 
growers require education? To answer that question 
fully would require an address in itself. Amon^ 
those subjects, however, mention may be made of a 
fewthe extermination or top-grafting of unthrifty 
fruit* the proper spacing and pruning of fruit-trees, 
the use of suitable stocks, systematic orchard-spraying, 
the use of thrifty varieties of bush fruit and the 
proper manuring thereof, the choice of varieties suit, . 
able to given soils and districts and for early cropping, 
the better grading and packing of fruit. Of all 
methods of instruction in this last subject the best i9 
that provided bv fruit exhibitions. Those interested 
in the promotion of British fruit-growing will well 
remember the object-lesson in good and bad packing 
provided by the first Eastern Counties Fruit Sh6w. 
held at Cambridge in iqiq. That exhibition; organised 
bv the East Anglian fruit-growers with the assistance 
of the Horticultural Division of the Ministry .of Agrt* 
culture, demonstrated three things—first, that fruit of 
the finest quality is being grown in East Anglia; 
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this district mar ;p«rhaps become the 
larged frnit^rowlng region in England; and, thirdly* 
that among many growers profound ignorance exists 
with respect to the preparation of fruit for market. 

I believe that no administrator, save the rare 
genius, can direct the expert, whereas the expert with 
trained scientific mind and possessed of a fair measure 
of administrative abilLty can direct any but a genius 
for administration. If the work of a Government 
-office is to be and remain purely administrative, no 
creative capacity is required, and it may be left in the 
sure and safe and able hands of the trained adminis¬ 
trator; but if the work is to be creative it must be 
under the direction of minds turned as only research 
can turn them—in the direction of creativeness. To the 
technically initiated initiation is easy and attractive, 
to the uninitiated it is difficult and repugnant. The 
useful work that such a staff as I have indicated 
would find to do is well-nigh endless. It would become 
a bureau of information in national horticulture, and 
the knowledge which it acquired would be of no less 
use to investigators than to the industry. Diseases 
ravage our orchards and gardens; some are known to 
be remediable and vet persist, others require immediate 
and vigorous team-wise investigation, and yet continue 
to be investigated by solitary workers or single 
research institutions. Certain new varieties of some 
soft fruits are known to be better than the older 
varieties, and yet the latter continue to be widely 
cultivated. The transport and distribution of perish¬ 
able fruit are often inadequate—“making a famine 
where abundance lies.” The information gathered in 
during the constant survey of the progress of horti¬ 
culture would serve not only to direct educational 
effort into useful channels, but to stimulate and assist 
research. 

The tacit assumption which has so far underlain 
my address is that an extension of intensive cultiva¬ 
tion in this country is desirable. I have indicated that 
areas are to be discovered where soil and climate are 
.favourable to this form of husbandry, and that by the 
establishment of a proper form of research—adminis¬ 
trative—and educational organisation the already high 
standard reached by intensive cultivators may be sur¬ 
passed. It remains to inquire whether any large 
increase in the area under intensive cultivation is, in 
fact, either desirable or probable. 

The dispassionate inquirer will find his task by no 
means easy. He should, as a preliminary, endeavour 
to discern in the present welter of cosmic disturbance 
what are likely to be the economic conditions of the 
politician's promised land—the new world which was 
to be created from the travail of war. In the first 
place, and no matter how academic he may he, he 
cannot fail to recognise the fact that costs of pro¬ 
duction, including labour, are at least twice, and 
probably two and a half times, those of pre-war dws, 
nnd he must assume that the increase is permanent 
and not unlikely to augment. What this means to 
the different forms of cultivation may be iudged from 
the following estimates of capital costs of cultivation 
of different kinds :' 

Labour and Capital for Farming and Intensive 
Cultivation. 

, _ labour ppv Capital per ncre, 

too acre*. Pre*w^r. Present, 

' , ' ■ ' J * Men, ■ £ ' £ 

•Mixed Farming .... ■ 3-5 . 10 20*25 

Fruit and vegetable growing 20-30 30 100-125 

Inwaive estivation In the , 

open {French gardening) 200 75b 1,500-1,875 

Cultivation under glut 20^-300 a,boo 4;obo~s,ooo 
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In the second place, the inquirer is bound to assume* 
that the intensive cultivator of the future, like hjs 
predecessor in the past, will have to be prepared to 
lace the competition of the world. 

But, on the other hand, he may find some comfort 
in the fact that both immediately before and, still 
more, after the war, the standard of living both 
in this country and throughout the world was* 
and is s,till, rising. Hence he may perhaps expect a 
less severe competition from foreign growers, and 
also a better market at home. He may also derive 
comfort from the reflection that the increased cost of 
production which he must bear must also, perhaps in 
no less measure, be borne by his foreign competitors. 
Even before the war the cost of production of one pf 
the chief horticultural crops—apples—was no higher 
in this country than in that of our main competitors. 
There are also certain other apparently minor, but 
really important, reasons for optimism with regard 
to the prospects of intensive cultivation. Among these 
is the increasing use of road in lieu of rail transport 
for the marketing of horticultural produce. , The 
advantages of motor over rail transport for the car¬ 
riage of perishable produce for relatively short dis¬ 
tances—say up to 75 miles from market—lie in its 
greater punctuality, economy of handling, and elas¬ 
ticity. Fruit crops ripen rapidly and more or less 
simultaneously throughout a given district. They 
must be put on the market forthwith or are useless. 
A train service, no matter how well organised, does 
not seem able to cope with gluts, and hence it arises 
that a season of abundance in the country rarely 
means a like plenty to the consumer. Increasing 
knowledge of food values, together with the general 
rise in the standard of living, also present features 

of good, augury to the intensive cultivator. 

Jam and tomatoes and primeurs may be taken as 

texts. 

In 1914 the consumption of jam in the United 

Kingdom amounted to about a spoonful a day 
per person. The more exact figures are 2 02. 
per^ week, or 126,000 tons per annum. It is 

difficult to estimate the area under jam-fruit 
—plums, strawberry, raspberry, currants, etc.--r 
required to produce this tonnage, but it may 
be put at between 10,000 and 20,000 acres. Bv 

1918, thanks to the wisdom of the Army authori¬ 
ties in insisting on a large ration of jam for the 
troops, and thanks also to the scarcity and quality of 
margarine, the consumption of jam had more than 

doubled. From 126,000 tons in 1914 it reached 

340 ,000 tons in 1918. To supply this ration would 
require the produce of from 25,000 to 50,000 acres of 
orchard, which In turn would directly employ the 
labour of, say, from soap to to,000 men. . Yet even 
the tonnage consumed in 1918 allows only a meagre 
ration of little more than a couple of spoonsful a day, 
It may therefore be anticipated that if, as is probable, 
albeit only because of the immanence of margarine,, 
the new-found public taste for jam endures, fruit¬ 
growers in this country will find a. consider¬ 
able and profitable extension in supplying this 
demand. 

The remarkable increase in consumption which the 
tomato has achieved would seem to support this con¬ 
clusion. Fifty years ago, as Mr. Robbins has men¬ 
tioned in his paper on ” Intensive Cultivation ” 
(Journal of the Board of Agriculture, vol. xxv., No, 12, 
March, iq 19), this fruit was all but unused as a food, 
To-day the production in this country amounts to 
upwards of 45,000 tons. Yet the demand for tomatoes 
has increased so rapidly—the appetite growing by 
what it feeds upon—that the imports in 1913 front 
the Channel Islands, Holland, France, Portugal, 
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Spain, Canary Islands, and Italy amounted to nearly 
double the home crop, viz. 80,000 tons, making the 
total annual consumption not less than ii tons, or 
about 2 lb, per week per head of population. Is it 
too fanciful to discern in this rapidly growing increase 
in the consumption of such accessory foodstuffs a$ 
jam and tomatoes, not merely an indication of a 
general rise in the standard of living and a desire on 
the part of the community as a whole to share in 
the luxuries of the rich, out also a sign that in a 
practical, instinctive, unconscious way the public has 
discovered simultaneously with the physiologists that 
a monotonous diet means malnutrition, and that even 
in a dietetic sense man cannot live bv bread alone? 
If, as I think, the increasing consumption of the 
accessory foods which intensive cultivation provides 
•represents not merely a craving for luxuries, but an 
Instinctive demand tor the so-called accessory food- 
bodies which are essential to health, then it may bo 
-expected that, as has been illustrated in the rase of 
jam and potatoes, consumption will continue to 
increase. If this be so, the demand both for fresh 
fruit and also for “ primeurs ’’- early vegetables— 
should grow, and should be supplied, at least in part, 
by the intensive cultivators of this country. 

If the home producer can place his wares on the 
market at a price that can compete with imported 
produce—and it is not improbable that he will be 
able to do so—he need not, even with increased pro¬ 
duction, apprehend more loss from lack of demand 
than he has had to face in the past. Seasonal 
and other occasional gluts he must, of course, 
expect. 

Even when judged by pre-war values, his market, 
as indicated by imports, is n capacious one. Thus 
In 1913 the imports into the United Kingdom of 
products from small holdings were of the value of 
about 50,000,000/. sterling. To-day it is safe to com¬ 
pute t&mi nt more than 100,000,000!. To that sum - 
of 50,000,00!.—imported vegetables contributed 
5,500,000!. sterling, apples 2,250,00 ol., other fruits 
nearly 3,000,000!., eggs and poultry more than 
to>ooo,ooo!., rabbits and rabbit-skins 1,500,000!., and 
bacon and pork more than 22,000,000!. No one whose 
enthusiasm did not altogether outrun both his discretion 
and knowledge would suggest that the home producer 
could supply the whole, or even the greater part, of 
these commodities. But, on the other hand, few of 
-those who have knowledge of the skill and resources 
of our intensive cultivators, and of the suitability of 
favoured parts of this country for intensive cultivation, 
will doubt that a modest proportion, say, for example, 
-one-fifth, might be produced at home. This on a 
post-war basis would amount in value to more than 
20,000,000!., would require the use of several hundred 
thousand arres of land, and would provide employ¬ 
ment for about 100,000 men. 

The estimated acreage under fruit in England and 
Wales is: 


Apples 

A rre*. 

... 170,000 

Pears . 

10,000 

Plum** 

17,000 

Cherries 

10,000 

Strawberries 

13,000 

Raspberries 

... 6,000 

Currants and gooseberries 

22,000 


248,000 


■exclusive of mixed orchards and plantations. 
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These figures are, however, welbnigh useless a* 
indicating the areas devoted to the intensive Cultiva¬ 
tion of fruit for direct consumption. Of the 170,000 
acres of apples, cider-fruit probably occupies not less 
than 100,000, and of this area much ground is cum¬ 
bered with old and neglected trees. Of the 10,000 
acres in pears some 8000 are devoted to perry pro* 
duction, and henoe lie outside our immediate pre¬ 
occupation. Having regard, however, to the reduc¬ 
tion of acreage under fruit, to the increasing con¬ 
sumption of fruit and jam, and to the success which 
has attended intelligent planting in the past, it may 
be concluded that a good many thousand acres of 
fruit might be planted in this country with good 
prospects of success. 

Lastly, it remains to consider what results are likely 
to occur if intensive cultivation comes to be more 
generally practised in this country. 

It may, of course, be true that a chance word, a 
common soldier, a girl at the door of an inn, have 
changed, or almost changed, the fate of nations, but 
it is probable that the genius of peoples and the 
pressure of economic and social forces are more 
potent. Is there then, it may be asked, any indication 
that the people of this country will seek in intensive 
cultivation a means of colonising their own land 
rather than continue to export their surplus man¬ 
power? The problem is too complex and too subtle 
for me to solve, but I will conclude by citing a 
curious fact which may have real significance in 
indicating that if a nation so wills it may retain its 
surplus population on the land by adjusting the inten¬ 
sity of its cultivation to the density of its population. 
If a diagram be. made combining the intensity of 
production of a given crop, e.g. the potato, as grown 
in the chief industrial countries of trie world, it will 
be found that the curve of production coincides closely 
with that of density of population. 


Potatoes. 

Density 
of popu¬ 
lation 

Percent¬ 
age of 

Percent¬ 

Yield in 
10ns per 
wereless 
“e H. 

inquire 

popu¬ 

age of 

Average 

mile. 

lation. 

yield 

1911-13. 

•• 31 

10 

33 

*'3 

193 

62 

56 

2*2 

■■ 3 ” 

TOO 

IOO 

3-9 

•• 374 

120 

no 

4*3 

•• 55 o 

177 

128 

5 

.. 658 

212 

*55 

6*04 


United States . 31 10 33 1-3 

France . 193 62 56 2*2 

Germany . 311 100 100 3-9 

U.K.374 t2o no 4-3 

England and Wales ... 550 177 128 5 

Belgium 658 212 155 6-04 

From these facts we may take comfort, for they 
indicate that as a population increases so does the 
intensity of its cultivation : the tide which flows into 
th^towns may be made to ebb again into the country. 
The rate of return, however, must depend on many 
factors: the proclivities of peoples, the relative 
attractiveness of urban and rural life and of life at 
home and abroad, but ultimately the settlement or 
non-settlement of the countryside must be determined 
by the degree of success of the average intensive cul¬ 
tivator. The abler man can command success; 
whether the man of average ability and industry can 
achieve it will, I believe, depend ultimately on educa¬ 
tion. He can look for no assistance in the form of 
restricted imports. He must be prepared to face open 
competition. Wherefore he should receive all the 
help which the State can render; and the measure ol 
success which he, and hence the State, achieves will 
be 1 determined ultimately by the quality and kind Of 
education which he is able to obtain. 
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Studies in Animal Inheritance. 

A LL students oi modern advances in our know- 

ledge of heredity are familiar with Prof. W. E. 
Castle’s experiments in modifying the hooded pattern 
of piebald rats by continued selection. In a recent 
Publication of the Carnegie Institution, No. 288, 
“Studies of Heredity in Rabbits, Rats, and Mice,” 
Prof. Castle describes the results of crossing his 
selected races with unmodified wild rats, in continua¬ 
tion of his previous work, and announces the con¬ 
clusion to which he has come. 11 The same wild race, 
when its residual heredity is made fully effective by 
repeated crosses, brings both the plus- selected and the 
nunjw-selectcd hooded lines to a phenotype of 
common grade. This shows, contrary to my earlier 
opinion, that what has really happened in the case 
of the selected races was more largely due to residual 
heredity than to any change in the gene for the 
hooded character itself.” In this paper further experi¬ 
ments on the breeding of English and Dutch white- 
spotted rabbits are also described, the results of which 
are generally comparable with those obtained from the 
hoodwl rats. 

The magpie moth (Abraxas grossulariata) has been 
a favourite subject for breeding experiments since 
Doncaster’s memorable demonstration of the sex- 
linked inheritance of the lacticolor colour-aberration. 
In a recent paper (Journal of Genetics , vol. viii,, 
No. 4, 1919) II. Onslow describes the result of cross¬ 
ing with the type the variety lutea, in which the 
ground-colour of the wings is yellow or orange instead 
of creamy-white, the difference being due to a general 
deepening of the pigment of the scales. The lutea 
ground-colour is incompletely dominant over that of 
typical grossulariata , so that in the first hybrid genera¬ 
tion the colours form a continuous series from white to 
deep orange, and a plotting of the frequency distribu¬ 
tion gives an approximately even “ chance ” curve- 
“ But the F a generation, etc., are at once seen to give 
curves having more than one maximum caused by the 
tendency of the colour factors to segregate according 
to the ordinary Mendclian laws.” 

In the same number of the Journal of Genetics 
Dr. J. W. W. Harrison continues his series of papers 
on the hybrid Bistonine moths, dealing especially with 
what he calls the “stimulus of heterozygosis.” His 
experiments strongly confirm the general belief main¬ 
tained by Darwin that “cross-fertilisation is a source 
of strength or of stimulus to metabolic activity for 
he found that among the moths the inheritance of 
which he studied “ the hybrid larvfe were not only 
emphatically more robust than those of the weaker 
parent, but they also surpassed in strength and vitality 
those of the stronger form.” Hybrid caterpillars hail 
a very low mortality rate, and they often completed 
their transformations in an “amazingly short period.” 
Besides discussing the possible intra-cellular causes of 
these stimuli, Dr. Harrison points out how they may 
affect the results of breeding experiments on the size 
and weight factors of such animals as poultry or 
rabbits. “ Any attempted genetic analyses for size pur- 
poses^ which fail to allow for heterozygotic impulses 
are vitiated and useless.” 

On the fascinating subject of sex-linked inheritance 
some new light may come from an extension of Dr. 
R. Hindle's records of the sexes of series of families 
of body-lioe (Pedt cuius humanus corporis) published in 
the same number of the Journal of Genetics* Three 
types of family occur, all males, all females, or mixed 
in which one sex or the other may predominate. The 
author believes that these results suggest the exist¬ 
ence of two types of female and two types of male, 
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The puzzling facts, first noted by Doncaster, respect¬ 
ing coat-colour and sex-inheritance in cats receive 
further attention and a suggested explanation in a 
short paper by C. C. Little (f.c., pp. 279-90). 

G H. C. 


The Site of the University of London. 

W E note with pleasure the decision arrived at by 
(he Senate of the University of London regard¬ 
ing the Government’s offer of a site at Bloomsbury. 
At the meeting of the Senate held on October 20 the 
report of the Site and Accommodation Committee 
was adopted, as was also, after a long discussion, 
the resolution of which we give the full text below. 
The provisos attached to the acceptance of the offer 
evince a capacity for keen bargaining and a business* 
mentalily not conventionally associated with an 
academic body. It is to be hoped that they will not 
in the eyes of the Government constitute an obstacle 
to the completion of the matter, though it is obvious 
that some of the conditions will prove difficult in 
practice. It would be a matter of keen regret if a 
scheme which has advanced so far should come to 
grief over any points of detail. 

The text of the resolution Is as follows : 

“That his Majesty's Government be informed that 
the Senate are prepared to accept the offer made in 
Mr. Fisher’s letter of Aoril 7 » 1920, to the Chancellor 
of the site therein described, gratis and in perpetuity, 
on the terms as regards the maintenance, rates, etc., 
of the University headquarters buildings laid down 
in the Treasury Minutes of February 16 and July 13, 
1899, and in Mr. Fisher’s letters of June 26, Septem¬ 
ber 2d, and October 6, 1920, to the Vice-Chancellor, 
provided : 

“(1) That such grant for maintenance, rates, etc., 
shall not he counted as a portion of the grants made 
to universities for educational purposes. 

“ (2) That the allocation of the site between the 
various buildings to be erected thereon shall be at the 
sole discretion of the Senate of the University. 

“(3) That the University shall retain and King’s 
College shall retain full possession of their present 
sites and buildings under the conditions under which 
they now hold them until such time as the new build¬ 
ings are ready for occupation and are free from 
debt. 

“(4) That the buildings to be erected for the Uni¬ 
versity headquarters shall be s . as regards dimensions 
and .design, in accordance with olans to be agreed 
upon between the Senate and his Majesty’s Treasury, 
and shall afford not less than co per rent, more floor- 
snace than is now allocated in the buildings at South 
Kensington for the separate use of the University. 

“ (5) That the terms of the removal of King’s Col¬ 
lege from the Strand to the Bloomsbury site shall be 
a matter of subsequent negotiation between his 
Maiestv’s Government, the Council of King’s College, 
and the Senate of the University* and that an 
agreement shall be concluded between the said 
parties. 

“And that the Senate, in accepting, subject to the 
above conditions, the Government’s offer of a site in 
Bloomsbury, assume that the offer does not incidentally 
involve a policy of curtailing the develooment of the 
work of those colleges and schools of the University 
which are not now, nor in the future will be, situated 
in the neighbourhood of the Bloomsbury site, and 
that these Institutions will not receive less favourable 
consideration at the hands of the Government than 
would otherwise have been the case.” 
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University and Educational Intelligence. 

1 Birmingham.—?A t the last meeting of the council 
profound regret , was expressed at the death of Mr. 
Arthur Godlee, who since 1914 had filled the office of 
treasurer of the University, and whose death at the 
present juncture was greatly to be deplored. 

The Worcestershire County Council has increased 
its grant to the University for the current year from 
300 1 . to tjoof. 

The following appointments have recently been 
made Mr. T. G. Madgwick, assistant professor in 
petroleum technology; Mr. Kenneth Neville Moss, 
assistant professor in coal-mining; Mr. T. Spencer, 
demonstrator and instructor in petroleum drilling; 
.Miss Nora I. Calderwood and Mr. T. A. Lunisdcn, 
assistant lecturers in mathematics; Mr. F. H.Bodcn, 
lecturer in machine design; Mr. T. G. Bamford, lec¬ 
turer in metallurgy; Mr. H. Baker, assistant lecturer 
in machine design; and Mr. Harold Harris, demon¬ 
strator and instructor of assaying. 

Bristol. —Mr. H. G. Hughes has been appointed 
assistant lecturer in physics, and Mis* G. Gilchrist 
demonstrator in botany. 

1 The number of full-time day students who have 
already entered the faculty of engineering this term 
is 223, as compared with 207 last session. 

Cambridge. —Mr. W. G. Dixon, Downing College, 
has been re-appointed reader in pharmacology and 
Mr. S. W. Cole, Trinity College, lecturer in medical 
chemistry. Mr. T. R. Parsons, Sidney Sussex Col¬ 
lege, has been re-elected to the Michael Foster re¬ 
search studentship. Field-Marshal Viscount Allenbv 
is to receive an honorary degree on October 29. 

, Dr. L. E. Shore, St. John’s College, and Mr. 
W. B. Hardy, Gonville and Caius College, have been 
re-appointed University lecturers in physiology. 

The Gedge prize has been awarded to G. E. Briggs, 
St. John’s College, for an essay on “Photosynthesis 
irt Plants. 

The Board of Research Studied has recommended 
to the Senate that degrees of M.Litt. and M.Sc. be 
Established in the University on a two years’ post¬ 
graduate research course. 

F-dinburgh. —The University Court has approved 
of the minute of the order of the proceedings at the 
laving of the foundation-stone of the first of the 

King’s Buildings ” by his Majesty the King and the 
Laureation of her Majesty the Queen on Tuesday, 
July 6, and directed that it lie printed and circulated 
among the graduates and alumni of the University 
throughout the Empire and elsewhere, and that nn 
appeal be made for the financial assistance necessary 
to further the schemes now in progress. 

The following appointments have been made to the 
newly instituted office of readerDr. Cargill G. 
Knott (applied mathematics). Mr. George G. Cht*holm 
(geography), and Dr. R. Stewart Macdougall (emo- 
mology). 

, The War Office has authorised the utilisation of 
the estate of Stobs as a forest area in connection with 
the department of forestry. 

Lonixin. —A course of three public lectures on 
“Present Tendencies of Philosophy in America” com¬ 
mences to-day at King’s College with a lecture on 
“ New Realism ; Its Background and Origin,” bv Prof, 
r W. P. Montague, professor of philosophy in Columbia 
University. New York City. The two other lectures 
will he “New Realism: Its Tmolication and Pro¬ 
mise” (October 29), also by Prof. Montague; and 
on Mondav, November 1, “Pragmatism: Its Right 
and Left Wines, M by Prof, J. E, Boodin, professor in 
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Carleton College, Minnesota. The lecture* are *t 
3.30 p.tn., and admission is free without ticket; •, ; 

Dr. Edwin DeJler, assistant secretary pf/$he 
Royal Society, has been appointed academic registrar 
of the University in succession to Mr. P. J. Hartog, 
now Vice-Chancellor of the University of Dacca*; 


Dr. N. Morris, assistant to the professor of physio- 
logy in the University of Glasgow, has been appointed 
to the chair of physiology at the Anderson College of 
Medicine, Glasgow, 

A lecture on “Eugenics and Religion” is to* be 
delivered at the Wigmore Hall at 5.30 on Tuesday, 
November 16, by Dean Inge, under the auspices of 
the Eugenics. Education Society. 

Mr. F. J. Harlow, head of the department of 
mathematics and physics at the Sir John Cass 
Technical Institute, Aldgate, has been appointed 
rincipal of the Municipal Technical College, Black- 
urn, in succession to Dr, R. H. Pickard, now 
principfd of Battersea Polytechnic. 

A lecture on “ Rare Gases in the Atmosphere ” will 
be given by Prof. J. Norman Collie at University 
College, Gower Street, W.C.i, on Friday, Novem¬ 
ber 19, at 6 p.m., as one of the London County 
Council’s lectures for teachers. The chair will be 
taken by Mr. A. Chaston Chapman. 

A course of twelve free Swiney lectures on geology 
is announced for delivery by Dr. J. D. Falconer in 
the geology lecture theatre, Royal School of Mines, 
South Kensington, on Mondavs, Wednesdays, and 
Fridays, at 5.30. beginning on Monday, November 8. 
The subject will be “The Modelling of the Earth’s 
Crust,” 


Societies and Academies. 

Paris. 

Academy ol Sciences, October 4. —M. Henri Deslandres 
in the chair.— E. Picard ; The International Congress 
of Mathematics at Strasbourg.—The President an¬ 
nounced the death of Sir Norman Lockyer, and 
described the main lines of the scientific work carried 
out by this distinguished astronomer and correspondent 
of the Academy,—A. Lacroix ; A series of alkaline 
syenitie potassic rocks in sodium minerals from 
Madagascar. --G. Blgourdan ; Corrections of the normal 
time-signals sent out by the Bureau international de 
PH cure from January 1 to March 19, 1920. Two types 
of signal are sent out: ordinary signals for the pur¬ 
poses of navigation, railways, etc., and scientific or 
rhythmic signals for use in observatories. The 
corrections for the directing clock are tabulated; 
those for the time-signals will be given later.-^C. 
Sauvageau ; The membranes of some alg® (Florideae) 
and the setting of the gelosic hydrosol.—M. Gtvrey ; 
The determination of Green’s functions.—T. Vara- 
poulos . Some theorems of M. Rdmoundos.—J. Sonia r : 
Generalisation of a theorem of M. Leau relating to 
the determination of the singular points of a function 
defined by a Taylor’s series.—A. BiUmoVUch ; The 
intrinsic equations of motion of a solid body,—V. 
VAIcovicl : The hydrodynamical forces in movements 
differing between themselves by a uniform rotation of 
space.—J. Andrade : The problem of the spiral cylinder. 
—A. Vela : Observations of Nova Cygni. An account 
of work done on the new star at the Madrid Observa¬ 
tory. Maximum brightness, about 1*4 magnitude* 
was attained on August 24. A number of speefcro- 
scopic observations were made.—J/B*rgfcngr«n ; Th6 
absorption spectrum of phosphorus for the X-rays* 
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The fittj^stfifkees employed included ammonium phos- StudieB in Fossil Botany. By Dr. D. H. Scott, 
phate, Bridgemann’s black phosphorus, phosphoric Third edition*' Vol. i., Pteridophyta* Pp. xxiii+434* 
acid, and commercial red phosphorus. It was found (London: A. and C. Black, Ltd.) 255. net. 
that the wave-lengths of the limits of absorption were Slide-Rules and How to Use Them. By T. Jack*- 
different for the various kinds of phosphorus. This son. ‘ Pp. 30. (London: Chapman and Hall, Ltd.) 

is the first time that the chemical state of an element is , 6 d, net. 


has been found to have an influence on its X-ray 
spectrum.—M, de Broglie and A. DawvUlier : The 
fine structure of the absorption discontinuities in X-ray 
spectra. A discussion of some phenomena having a 
bearing on the results described in the preceding paper 
by M. Bergengren.—A. DauvllHer : The mechanism of 
the chemical reactions caused bv the X-rays. The only 
mineral substances sensible to the action of the X-rays 
are Crystals for which I. Langmuir, Born and Lancfe, 
and Debye and Sherrer have supposed and proved the 
existence of an ionic structure. All other sensitive 
substances, colloids, electrolytes, glass, etc., also con¬ 
tain ions. The cause of the chemical actions would 
thus be due to the destruction of the negative ions, 
which would lose their electrons under the impact of 
the rapid electrons constituting the corpuscular radia¬ 
tion. The violet coloration of alkaline glasses, the 
photo-electric properties of crystals, and the colour* 
changes in platinocyanide screens are considered from 
this point of view.—H. Copnux and C. Philips : The 
heat of oxidation of beryllium. Direct combustion of 
the metal in compressed oxygen in the calorimetric 
bomb gave unsatisfactory results; the combustion of 
the metal was never complete. The figure required 
was hence derived indirectly by measuring the heats 
of solution of the metal and its oxide in dilute hydro¬ 
fluoric acid. The heat of oxidation, 151-5 calories, was 
high, and ranges beryllium with calcium (160 calories), 
lanthanum (148 calories), and magnesium (144 
calories).*—G. Denies : The microchemical reactions of 
radium : its differentiation from barium by iodic acid. 
The usual reagents employed in the microchemical 
reactions of barium, hydrofluosilidc, oxalic, and tar¬ 
taric adds, tartar emetic, potassium ferrocyanide, and 
tartrate give identical results with barium and radium 
salts. Ammonium cyanurate, ammonium phospho- 
molybdate in ammonia solution, and potassium 
bromaje, which are also good reagents for barium, 
give similar crystals with radium compounds. Iodic 
acid, on the other hand, shows dear differences 
between the two metals, and reproductions of two 
microscope-slides are given to prove this. As showing 
the delicacy of the microchemiral method, it is men¬ 
tioned that all experiments on the reactions of radium 
were carried out with 0-2 milligram of metallic 
radium added as the bromide.—R. Fosse : The Qualita¬ 
tive analysis of cyanic acid.—A. Luml£re and F. Perrin : 

A new class of hypnotics : the dialkylhomophthnlimides. 
Starting with naphthalene, this is oxidised tophthalonic 
add, which reduced bv hvdriodir acid leads to homo- 
phthalir add, (CO.OH).CJL.CH 2 ,COOH, the am¬ 
monium’ salt of which, evaporated to drvness and 
gently fused, gives the homoohthalimide. From this 
dialkvl^ derivatives are readily obtained. Used as ] 
hypnotics, they possess the advantages of very slight 
toxic power, and are practically free from unfavour- 
nbk> secondary rdadion®.—F. Kertome ; The tectonic 
of the Armorican massif. 


Books Received. 

Die Einsteinsche Relativitatstheorie, By Prof. U. 
u °pff. Fp. 24. ' (Leipzig Greszner und Schramm.) 
r -<5 marks. 

“A New Activity?” A Treatise on Mrs. Dickin¬ 
sons Discovery of a “New Radio-Activity.” By 
crank A. Hotblack. pp, ix+ iq^+plates. (London : 
J wolds. Ltd.) io.t. 6ff, net. ■ 
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Magic in Names and in Other Things. By E. Clodd; 
Pp. vii + 238. (London: Chapman and Hall* Ltd.) 
12.9. bd. net. 

CEuvres completes de ■ Christiaan Huygens. Tome 
Quatorzifcme. Calcul dcs Probability. Travaux ue 
Mathdnatiques Pures, 1655-1666. Pp. v+557. (La 
Have : M. Nijhoff.) 

Practical River and Canal Engineering. By 
R. C. R. Minikin. Pp. vii + 123 + xii plates. 
(London : C. Griffin and Co., Ltd.) 12.V. 6d. 

Animal Life in South Africa. Bv S. H. Skaife. 
Pp. x+281. (Cape Town: T. Maskew Miller; 
Oxford : B, Blackwell.) 155. net. 

Mechanismus und Physiologic der Geschlechts- 
bestimmung, Bv Prof. R. Goldschmidt. Pp. viii-b 
251. (Berlin : Gcbrtider Borntraeger.) 32 marks. 

Fifteenth Annual Report of the Meteorological Com- 
mittee to the Lords Commissioners of His Majesty’s 
Treasury for the Year ended March 31, 1920. (Cmd, 
qj8.) * Pp. 88. (London: H.M. Stationery Office.) 
qd. net. 

Electric Switch and Controlling Gear. By Dr. 
C. C. Garrard. Second edition. Pp.„ t .3x0+654. 
(London : Benn Bros., Ltd.) 2 <s. net. 

Landscape Architecture. By Prof. H. V. Hubbard 
and T. Kimball. Pp. 132. (Cambridge, Mass. : 
Harvard University Tress; London: Oxford Univer¬ 
sity Press.) 6c. 6d. net. 

The Elder Edda and Ancient Scandinavian Drama, 
By Dr. B. S. Phillnotts. Pp. xi+216, (Cambridge: 
At the University Press.) 219. net. 

Hittitc Seals. Bv D. G. Hogarth. Pp. xi+io8*+- 
to plates. (Oxford : Clarendon Press.) 3!. 13 s. 6d. 
net. 

The Flowering Plants of South Africa. Edited by 
Dr. T. B. Pole Evans. Vol. i., No. t. (London : 
L. Reeve and Co., Ltd.) 10.9.; hand-coloured elates, 
15.9. 

Relntivilatstheorie und Erkonntnis Apriori, Bv 
H. Reic'henbarh. Pp. v+jio. (Berlin: J. Springer.) 
14 marks. 

The Second Danish Pamir Expedition. Conducted 
bv Lt, O. Olufsen. Studies in the Vegetation of 
Pamir. Bv O. Paulsen. Tp. ix+132. (Copenhagen: 
Gv'dendalske Boghandel.) 

Psvchologie du Rafronnpment. Bv E. Rignano. 
Pp. xi+544. (Paris: F. Alcan.) 18 franrs. 

The Sun a Habitable Bodv like the Earth. A Book 
on Solar Phvsirs. Bv Sree B. Rah a Dass. Pu. xiv+ 
J30. (Calcutta : Thacker, Soink and Co.) 

Medical Research Council and Department of 
Scientific and Industrial Research. Reports of the 
Industrial Fatinue Board. No, o. A Study of Out¬ 
put in Silk Weaving during the Winter Months. 
(Textile Series, No. 3,) To. 69. (London : H.M. 
Stationery Office.) 2.9. 6d . net. 

The Civil Servant and his Profession, A Series of 
Lectures delivered to the Society of Civil S*‘rv*nts in 
Me*-rh, 1920, Pp. viii+124. (London: Sir I. Pitman 
and Sons, Ltd.) 3.9. 6 d. net. 

The Determination of Hvdrogen Ions. Bv Dr. 
vV. M. Clark. Pp. 317. (Baltimore, Md. : Williams 
and Wilkins Co.)’ 5^50 dollars. 

The Groundwork of Modern Geography. By Dr. 

A. Wflmore, Pp, xv+396+xxVii plates. (London : 

G. Bell and Sons; Ltd.) 6s,. net. 

A First Course in the Calculus. By Prof. W. P. 
Milne and G j[, B. Westcott. Part 11. : Trigonometric^ 
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and Logarithmic Functions of X, etc. With 
Answers. Pp. xv+181-402+xv-xxxix. (London: G. 
Bell and Sons, Ltd.) 5s. 

Plantation Rubber and the Testing of Rubber. By 
Dr. G. S. Whitby. Pp. xvi+jeq+vui plates. (Lon- 
don: Longmans, Green and Co. ) 28s. net. 

The Centenary Volume of Charles Griffin and Com¬ 
pany, Ltd., Publishers, 1820-11)20. With Foreword 
fey Lord Moulton. Pp. xx +290+plates. (London : 
G, Griffin and Co., Ltd.) 


Diary of Societies. 

T BURS DAY. Octobku 28. 

OmmCAL Society (at Institution of Mechanical Engineer*). at 8.— 
Dr. M. O, Forster: The Emil Fischer Memorial Lecture, 
Amunethtan Society (at fit. Bartholomew’! Hospital), at 8.30.— 
Sir St. Clair Thomson i Reeol taction* of Joseph Lister by one 
of Ilia HoiiBc-Rurffcona. 

EotAi Sociktt or Medicine (Urology Section), at 8,30.—Sir Thomas 
If order: The Treatment of Subacute Nephritis by Decapsula¬ 
tion; with an Account of Four Case#,—Yu Bonuey : A New Opera¬ 
tion for Nephroptoaia. 

FRIDAY, Octobeh 2tt, 

Rotal GKooKArHicAr, fiocffttr (at the .Eolian Hall), at 5.—T. A. 

Barns: hi the Jjind of the Okapi and the Gorilla. 

Rot a i, College or fiiLROKONs or England, at 5.— Prof. A. Keith ; 

Demonstration on the Content* of the Museum 
IhStitction of Mechanical F.no inkers (Informnl Meeting), ut 7. 
Royal Prgtooiuimlic S OCTET I of Qheat Bkitain, at 7.—H, W. 
Bennett: Wiiialwnter i The Cathedra], the School, and the Hos¬ 
pital of flt. Oros*. 

Ghmucal Indvstbt Clttb (at 2 Whitehall Court), at 8,—Annua) 

Rotal Hocjixtt or Medicine (Epidemiology and State Medicine 
Section), at 8.30.-Dr A, K. Chalmers: The Function of the 
Isolation Hospital in a General Heheme of Hospital Provision, 
MONDAY, November 1. 

Rotal Inhtitutiow or (Jurat Biutain, at 5, 

Rotal College or RuaoftONa OF England, nt 5. Prof. 8. CL 61 nt- 
took; Demonstration of Pathological Specimens in the Museum. 
Rotal lN*mrra or Biutiah AHcimrcra, at 8. 

IsaTlTlfTK or Bubwtno (at Imperial Hotel. Bussell Square), fit 8.— 
A. F. Bftillta: The TJw of Oil Fuel in Breweries. 

Sooiett OT Cubmical Inihjht»y (nt Institution of Mechanical Fn- 

S inner*). nt 8,—Sir William J. Pppc: The ’Plmto^rupliy of 
olowrod and of Distant Objects. 

TUESDAY, November 2. 

Rotal iro»nenr.TViiAL Societt, at 3. 

Rotal Collkux or Pmtshjmnh or London, at 5,— HIr William B. 
Irishman: An Experimental Investigation of the Parnaite of 
Tick F<?v»r, Spirwhafita Duttoni (Homos' Dobeil Lecture). 
IIWTITVTION or Civil Enqinuisiw, at 5.30. — J. A. Brodta : Presi- 
dentihi Address, 

Zoological 8 or: IK nr or London, nt 5 30.— ,1. H. Lloyd - Some Ob¬ 
servations on the Structure mid Life-history of the Cowman 
Nomatode of the Dogfish (Scy lhum canicula),— Mrs. O, A. 
Merritt Kawk«: Observation* on the Life-history, Biology, and 
Genetic* of the Lady-bird Beetle, Adalia bijjunetatn, Mulsant.-— 
Haru R»m Mehra: The Sexual Phare In certain Indinn 
NaWld* (Oliguchwtu).--K. A. Barnes: In the Land of the 
Gorilla find Oknpi. 

Rotal Vu otocjkathic Societt of Gheat Bum in. at 7.—Capt. C. W. R 
Knight: Heronry. 

IWJntokn Societt, r* 8.15 

WEDNESDAY. Novumrrb 8 

Geological Societt or London, nt 5.30—Miss M. E. .T. ChnnRor: 

The Arctic Flora of the Cam Valley nt Barnwell, Cambridge 
SocrF.Tr or Ptmi-ic Anaunth and otiikr Analytical CiiEMihih fut 
Chemicnl Society), nt 8.— Dr. \V\ R. Sehocller and K, F. Water- 
house: The Gravimetric Estimation of Bfenrath as Phosphate 
bid] it* npnlicntions in Ore Analysis.—P. J. Fryer: The T»me 
Factor in Saponiflcntlnm—V. Oofmttn: Tlte Position nf Analytical 

Chemistry in France_ VV T. Burgos*: Apparatus for collecting 1 

Samples of Water at Grant Depths, 

THURSDAY, Noyxmbsr 4. 

Rora Society, *nt- 4 3(1.-J’ro&aM# Papers: Prof, H. Lamb: 
The Vibrations of an Elastic Plate in Contact with Water.— 
Prof. 11. M Macdonald: The Transmission of Electric Wove* 
around the Earth’s Surface—Lord Rayleigh: A Reexamination 
of Dm* l ight {trottcred b,v Gases in respect of Polarisation- 
It. Experiment* on Helium and Argon.—Prof. C. F. Jenkin i 
Dilatation and Compressibility of Liquid Oarbonta Acid.—W. T. 
Dnvid: Radiation in Explosions of Hydrogen and Air.—Dr. 
R. F,. Slflde ami G, I. Hi worn Photoobenucal Investigation* 
of the Photographic Plate.—Dr. E. H. Chapman: The Relation- 
ship between Pressure and TemnoratUTe fli tho same Level in 
the Free Afmospherc.—Prof. J. 0. McLennan: Note on Vacuum 
Gmtinir Spectroscopy. 

Rotal Coiuar, or Physician* ot London, at 5.-—Dr. R. C. B, Wall; 

Chorea (Bradshaw Lecture), 

Ltitnean Soctm, at, JS. 

Rotal Arhonavtical Bormr (*t Roral Society of Art*), it £.30.— 
Wing-Oumdr. Flock: The Human Machine In Relation to Fly ng. 
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CKUD-STTOt Sootm (nt Royal ftanitnry 
8. 6, firiorley; 08 Toonttutal Taeta. ^ 

Cakmioal Socim, at 8.—L. HlgirlAbotluun and H. Stephen: Tfefe; 
Preparation of 4-, 5% and 6-MethyLcoumarln'd-one*, and flomn 
DerJivatiTes of 0-, m-. and p-Tolyloxyaoetio Aoid*.—H. Stephen: 

A New Methid for tho Preparation of 3:4-Dihydrory- and 
2 4:4'-Trihydroxy-ben*ophenotte, and *ome Obeervation* re lot* 
log to the Hoeeoh Reaction.—W. J. Pope and B. E. Turner) 
Trjnhenylarfline and DiphenyUreenous Balt*.—R. H AtklnaoA. 
0. T. Heyoock, and W. J. Pope: Tho Preparation end Physical 
PropertH. 1 ! of Carbonyl Chloride.—H, W. Bnnsor, C. 8. Gibson, 
and W. J. Pope: Interaction of Ethylene and Selenium 
Mnnochlorlde.—G, Tan B. Gllmour: A Study of the Reaction* 
of Sugars and Polyatomic Alcohols in Berio Aokl and Borate 
Solutions, with Some Analytical Applications.—F. L. Pymaji 
uud L. A. Havrild: The Sulphonation of Glyoxallne*.—F. L. 
Pyrnan and L A. Ravald; 0 - and jJ-Tolueiieaxoglyoxalines,— 
M. E. Laing nnd J. W. McRain: Investigation of Sodium Oloate 
Hnlufions in the Throe Physical States of Curd. Gel, and Sol,— 
J. 0. lrvlno and E. S. Steak : The Constitution of Pqlysao- 
charities, Pnrt, I. The Rolationehip of Inulin to Fructose,— 
B. E. Hunt: The Preparation of Kthvl Iodide.— R. 0, Menxto*: 
Action of Sulphur Trioxide on Aromatic Fitters —G. T. Morgan 
unci Tf. D. K. Drew: Rfl^cnrches on Residual ASlnity nnd Cq- 
ordination. Port II. AeetyloectonoR of Selenium and Tellurium. 

R. B. Drew: The Formation of 2:3:0 Trinitrotoluene in tho 
Nitration of Toluene,— J. N E. Day and J. E. Thorpe: The 
Formation and Reactions of Imino-oompounds. Part. XX, The 
Condensation of Aldehydes with Cyanrmcetnmidc.—0. Booker and 
3. V\ Thorpe: The Formation and StabiHtv of Spim-compound*. 
Part III. finirO'Onmpitunds from Cyolopentnno,—H. CheHo- 
pndhvnya and IV O Ghonh: Condensation of Dlmethyldihydro- 
resorcin with Aromatic Aldehydes,—E. R. Maxtcd : Tho Influence 
of Lead on the Catalytic Activity of Platinum. 


FRIDAY, Novbmbeh 5. 

ApfiormroN or Economic Biologists (in Botanical lecture Ucfitre, 
Imperial Collcffe of Science), nt 2 30.—Prof. F. W. Oliver- The 
Reclamation of Waste Land by Botanical Means.—Dr. E, J. 
Russell: The Reclamation of Waste Land by Agricultural Mean*. 
Gboprthical (’ommtttek (Royal Astronomical Society), nt 5.—Dis¬ 
cussion on the African Are ami Meridian, to be opened bv CoL 
H, G. Lyons, nod continued bv Sir Charles Close, CoL K. M. 
Jack, A. R. Hlnks, C. G T. MoPaw, and others. 

IVfltrmioK or Mechanical Engintfub. nt 0 — Sir Richard T. Glare- 
brook: Limit Gniitfinfr (Thomas Rawksley lecture). 
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Symbolic Language of Science. 

E have received from Prof. McAdie, of Blue 
Hill Observatory, an off-print of a note 
on the subject of uniformity in aerographic nota¬ 
tion, which occupies nine pages (169-177) of the 
Blue Hill Meteorological Observations, forming 
vol. Ixxxiii., part 4, of the Annals of the Harvard 
Observatory. It invites agreement with regard 
to the symbolic representation of the quantities 
and operations required for the discussion of 
problems in the dynamics and physics of the 
atmosphere in pursuance of a suggestion of 
E>r. Otto Klotz in Science, vol. xlvi., p. 36p, 

There can scarcely be any difference of opinion 
as to the desirability of arriving at an agreed 
practice in the use of symbols by different workers 
in the same subject. So far as the atmosphere 
is concerned, Prof. Bigelow held a very compre¬ 
hensive review of the rank and file of the analysis 
of atmospheric operations in his discussion of 
cloud observations which forms the * second 
volume of the Report of the Chief of the Weather 
Bureau for 1898-99; the first Volume of the 
work on ” Dynamic Meteorology and Hydro- 
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graphy," by V. Bjerknes and others (Carnegie 
Institution of Washington, 1910), sets out the re- [ 
presentation of the physical quantities to be 
employed in a systematic manner, and a book by 
Mr. L. F. Richardson, now in the printer’s 
hands, ranges over the same field. Ideas of uni¬ 
formity are naturally developed to some extent in 
the various parts of the Computer's Handbook 
of the Meteorological Office, which endeavours to 
provide the worker in atmospheric dynamics and 
physics with the necessary material and forms for 
numerical computation arranged upon a sys¬ 
tematic basis, and aspires to attach to each 
quantity its appropriate symbol. 

But the subject bristles with difficulties of many 
kinds. We have available in practice, let us say, 
five alphabets (“lower case” roman and italic, 
“upper case” roman and italic, “lower case” 
Greek), a few letters taken from other alphabets, 
and a few additional symbols for units or opera¬ 
tions. With these we have to represent the items 
of a considerable number of quite separate cate¬ 
gories; for example, we want to represent: (1) 
defined quantities for specific units, as m for 
metre, g for gram; (2) quantities undefined as 
to unit, as <f> for latitude and A for longitude, 
which may be in radians or degrees, and u, v, w, 
for velocity irrespective of unit; and (3) symbols 
of operation, as of multiplication, division, sum¬ 
mation, and differentiation of various kinds* 

In the absence of a sufficiency of letters or 
alphabets, we are accustomed to make out with 
suffixes and indices, but here we are liable to get 
into vexatious difficulties with the printer, and 
more particularly with the typist, who must be 
reckoned with in these days, and is apt to display 
a misguided ingenuity in substituting for a care¬ 
fully selected symbol the nearest thing to it that 
can be got out of the keys; and, in any case, if 
the symbolism could be so arranged as to allow 
the print to “run on,*’ it would be useful for both 
reader and publisher. 

No adequate account can be given of the details 
of Prof. McAdie's scheme without reproducing it 
in flxtenso. With three alphabets and some 
suffixes and indices (apparently without making 
any use of the discrimination between roman and 
! italic type), he represents ninety-four quantities, 
including such modem conceptions as electron, 
Planck's element of actiotv Taylor's eddy conduc¬ 
tivity and viscosity, and Richardson’s turbulivity. 
He uses them in five pages of fundamental re¬ 
lations. But the allocation is not altogether sue- ^ 

' , ■ * ■■ 3C 
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4 ^ul; the letters are all gone, and some very 
on&wry quantities, such as area and vapour- 
pressure, have nd symbol, N means Avogadro's 
constant, S entropy, E energy, and W externa! 
work; bfit somehow or other, definition or no de¬ 
finition, N■—$ and W—E aye written down as re¬ 
presenting wind components. If it be agreed 
that kb means kilobar and s means space, there 
>9 a certain depravity in using kbs, as Prof. 
McAdie does, to mean simply a plural of kb. 

Fdrtherfnore, it is not really possible with our 
limited number of letters to ^allocate so many of 
them for purely arithmetical purposes. Very many 
of then) are wanted for algebra; in fact, many 
more than are actually available before any allo¬ 
cation takes place. Prof- McAdie allows only 
% f y t z, and t for co-ordinates, but we must be 
permitted to change our co-ordinates. In the 
past, polar co-ordinates, co-ordinates referred to 
moving axes, and direction cosines have claimed 
| letters w^ich Prof. McAdie proposes to hand over 
" fpr fixation. 

The fact is that the allocation of a letter in 
common use to one specific and conventional 
meaning is a very awkward policy. It is not 
unfair to argue that if we want a symbol to be 
allocated definitely to a new quantity, and taboo 
for everything else, we ought to invent a new 
figure and get it canonised by a sufficient 
authority to induce printers to stock it. It sounds 
impracticable, but is at least worth consideration, 
for meteorologists have already done it in the case 
of symbols for atmospheric phenomena. Other¬ 
wise workers in sciences which are adjacent and 
not altogether independent are likely to select the 
same letters for different quantities, and there 
must be confusion. Perhaps the language of 
science ought to expand its notation as ordinary 
language has done by proceeding from single 
letters to syllables, and that Would certainly be 
an easy and effective way of dealing with the 
question if we could do away with the convention 
that multiplication needs no symbol of operation, 
and require that every operation should be repre¬ 
sented by a suitable sign. 

Indeed, all ideas of allocating symbols for 
special quantities lead up to the suggestion that 
the study of the effectiveness of the language of 
science ought no longer to be left to the casual 
play of foroes of individual workers. An Academy 
of Science might with advantage have a literary 
side, and there might even be lectures on the art 
of expression, symbolically or otherwise, of scien- 
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tific truths, with exam^es, soroe good and some 
bad, taken from scientific literature. Scientific 
institutions tend to separate themselves from the 
study of the classical laoguages end become inde¬ 
pendent centres of learning, and as they do so 
they ought to make adequate provision for the 
study of the history and literature of science in 
order to make sure that the literary form of the 
results which the institutions will present to the 
world will not be entirely neglected, as apparently 
it is now in some contributions to science. Scientific 
achievement is not really complete when only the 
author is satisfied with the results. It might be 
useful to make out how much scientific literature 
is neglected because its form is crabbed, repul¬ 
sive, or even unintelligible. 

These are quite natural expansions of the idea 
of economising the effort of the writer and reader 
by an agreement as to the use of symbols. That 
is an obvious and essential step, but we ought 
first to come to an agreement upon some genera! 
principles whether, to begin with, there is, or shall 
be, any difference in meaning between a symbol in 
roman and the same letter in italic. The Com¬ 
puter's Handbook draws a distinction. It re¬ 
serves roman for units or symbols of operation. 
It uses italic to indicate varying quantities, and 
sometimes capitals for defined quantities. Thus g 
is gram, but g is gravitational acceleration; 0 is 
temperature, but T is temperature on the absolute 
scale. Another general question is whether opera¬ 
tions should be consistently indicated by letters 
or by signs, or either mode of indication be 
allowed as the writer finds convenient 

The difficulty in the way of getting agreement 
on these questions is not 90 much unwillingness 
on the part of workers as lack of authoritative 
reference to recognised classics. After carrying 
on an elaborate series of computations with the 
improvised symbolism that suggests itself as one. 
goes along, it is too laborious to go over it again 
to bring it into agreement with someone rise's 
notions; and as one is naturally led on gradually 
in the course of a research to take in more quanti¬ 
ties, one can scarcely begin it by selecting a system 
of notation. It grows of itself as the work pro 
gresses. But if the Royal Society were to alter¬ 
nate the list of publications as an -advertisement in 
the lining of its Transactions with a list of recog> 
nised symbols, or if in some other Way sonic con¬ 
vention were made quite easy of reference, we 
should have little difficulty in adhering to it* 

Mafu&r Shaw* . 
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The History of a Mind. 

JMflUp; 7At History of a Msssd* By.Frof. EmHe 
Dttclaux, Translated by Erwin F. Smith and 
Florence Hedges* Pp* xxxu+$6$* (Philadel¬ 
phia and London: W* B. Saunders Company, 
i 9 >o») Price ax s+ net* 

ASTEUR has been fortunate in his bio* 
grapher*. There is the well-known life by 
Rend Vallery-Radot, which describes for us the 
man himself, his noble, impulsive character, his 
thirst for knowledge and zeal for humanity, and 
gives a general account of his researches and dis¬ 
coveries; an essay by Sir George Newman, which 
appeared some twenty years ago and deserves re- 
publication, expresses in eloquent terms an appre¬ 
ciation of Pasteur's life-work from the English 
point of view; while, for the purpose of scrutiny 
of the details of the discoveries themselves, we 
possess studies by two of the master's disciples, 
Duclaux and Roux. The volume now under review 
is a translation by two American pathologists of 
Emile Duclaux's "Histoire d'un Esprit" In 
French it is the volume which every serious 
student of Pasteur's work has read, and it is a 
little surprising to find, not only that twenty-four 
years have apparently elapsed before the appear¬ 
ance of an English translation, but also that the 
original work appears to be almost unknown out¬ 
side France, according to the senior translator. 

The introduction to the book takes mainly the 
form of a brief memoir of the author. As Boswell 
derives his fame from Dr, Johnson, and Lockhprt 
is known as the biographer of Scott, so Duclaux 
will live chiefly in the shadow of Pasteur and by 
this book* As a chemist, he was first closely 
associated with Pasteur in 1862 at the fecole 
Norihale; separated from him for a short time on 
becoming professor of chemistry at Tours, he was 
soon transferred to Clermont-Ferrand, where a 
portion of his time could be given to Pasteur's 
work; subsequently he Went to Lyons as professor 
of physics for five years, and in 1878 he came to 
Paris as professor of meteorology in the Agro¬ 
nomic Institute* In 1888, when the Pasteur Institute 
was founded, Duclaux joined the staff assembled 
under the command of Pasteur, numbering such 
illustrious names as Chamberland, Roux, Nocard, 
Grancher, Metchnikoff, and Yersen among his 
colleagues* Duclaux's function was the intelli¬ 
gence department, the dissemination of discoveries 
to the world-—not the actual research work. He 
founded l&s Anndes de Vlnsttiut Pasteur ^ and in 
so doing created the Channel through which the 
wealth pf the discoveries made by Pasteur and his 
co-worker# poured to the open sea of scientific 
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knowledge. Duclaux was an organiser, - fit 
wrote well, with aft the vivacity and picturesque 
style of which a master of the French language' ■ 
is capable; there is not a dull page in his scientific 
treatises. He found his metier as an editor ami 
an interpreter of the labours of others* An anient 
totter, who early adopted Pasteur *s motto, "fi foot 
travailler toujours Duclaux himself did little 
original work. His books, "Ferments et 
Maladies ” {1882} and “Le Microbe et la 
Maladie w (1885) were records of Pasteur's 
labours; he collated and co-ordinated the scattered 
facts on enzymes, classed them into groups ac- , 
cording to their reactions, and proposed a scheme 
of terminology for them. In a word, he was one 
of the earliest administrators in science. On the 
death of Pasteur, in 1895, he succeeded him as 
director of the Institute, and died himself in *904. 

In the book before us, Duclaux traces in detail 
the steps by which Pasteur was led to moke his 
famous discoveries. “Que peut bien Stre 'VhMdiro 
d J un esprit?” is the first sentence of the original 
work, and then the author proceeds to show hOW, 

In the hands of Duclaux, the task is possible. 
Guided by him, we follow Pasteur through the 
thicket of truth and error. We observe how, 
amid the storm of criticism and controversy, 
Pasteur advanced unshaken, and if ever he missed * 
his way for a moment, as in the earlier days of 
the conflict on spontaneous generation, how 
speedily and surely he retraced his steps. Duclaux, 
tells us the fascinating story of the first work on 
crystallography, when the foundations of stereo¬ 
chemistry were well and truly laid. As a chemist, , 
Duclaux lingers over this early work; we can 
readily understand how great a pure chemist was 
lost in Pasteur when he chose to become the first 
bacteriologist. Yet, as Duclaux reveals to us, all 
Pasteur's life-work pursued an orderly sequence: 
the study of crystals led to the researches on 
ferments. "If one of the salts of racemic acid, 
paratartrate or acetate of ammonia, for instance, 
is placed in the ordinary conditions of fermenta¬ 
tion, the dextro-tartaric acid remains in die liquor, 
the reason being that the ferment of that fer¬ 
mentation feeds more easily on the right than on 
the left molecules." Pasteur found then that 
molecular dissymmetry appeared as a modifying 
agent on chemical affinities in a physiological 
phenomenon, and it was a mere step for his 
mighty intellect to proceed to solve the problems 
of lactic and alcoholic fermentations, of sponta¬ 
neous generations, and of the diseases of wines 
and silkworms. Short, too, was the step again 
for Pasteur from these studies towards the v 
etiology of microbial diseases, the wonderful work * 
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On anthrax and an chicken cholera, the problems 
of immunity, virulence, and attenuation, and the 
crowning work on rabies. 

All this we read with the avidity of a child for 
a twice-told tale, and the pen of Duclaux trans¬ 
ports MS back to the days when these discoveries 
were revolutionising the realms of medicine and 
surgery. Sir Rickman Godlee’s “Life of Lord 
Lister*’ has reminded us afresh of the influence 
that Pasteur exercised on that great surgeon’s 
work, a debt which Lister acknowledged from the 
inception of his own researches. Duclaux deals 
more briefly with the later discoveries of Pasteur, 
possibly because his own studies had lain more in 
the direction of the researches on crystallography 
and fermentations; this, however, is no blemish 
upon the book, which must always remain a 
classic in the history of science. 

The translation has been faithfully done; at 
times too faithfully. Thus, on p. 7, “ The general 
law, just now stated, that a science progresses 
above all by changing its point of view, explains 
the aid which it always derives from kindred 
sciences,” is too literal a rendering of “La loi 
g£n£rale inonc^e tout k l’heure, qu’une science 
prpgresse surtout en changeant ses points de vue, 
explique le secours qu’elle tire toujours des em- 
prunts faits aux sciences ses voisines.” 

The book is well printed, and illustrated by 
several portraits of Pasteur at different ages and 
by two portraits of Duclaux. A'good index has 
been prepared by the translators, who are also 
responsible for an innovation in a scientific work 
in respect of a “Who’s Who” of persons men¬ 
tioned in the book. Lister’s knighthood is given, 
but not his peerage, 

Duclaux’s work thus presented should find new 
readers both in Great Britain and America. 

A. S. M. 


Applied Plant Ecology. 

Plant Indicators: The Relation of Plant Com - 
munities to Process and Practice . By 

Frederic E. Clements. (Publication No. 290.) 
Pp. xvi + 3884*92 plates. (Washington: The 
Carnegie Institution of Washington, 1920.) 
Price 7 dollars. 

R, CLEMENTS’S enthusiastic and prolific re¬ 
searches in pure ecology are well known to 
botanists. In his latest publication he endeavours 
to apply his principles and methods to the prac* 
tical problems of agriculture, stock-raising, and 
forestry, with special reference to the Western 
United States. According to his view, every 
plant is an indicator of “conditions, processes, or 
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uses,” because it is the product of 'the conditions: 
under which it grows. The individual, the species, 
or the community may serve as an indicator, and 
the choice of the unit to be employed in a given 
case will depend partly upon the practical end in 
view, and partly upon the ecological data avail¬ 
able. To give a concrete instance: the species 
Mertensia sibitica indicates the condition “deep* 
shade” in the montane forest of Colorado. In 
using plant-communities as indicators Dr. 
Clements relies mainly upon the dominant species, 
so that in practice there appears to be no sharp 
distinction between specific and community indi¬ 
cators. His general classification of types of 
grazing-land, however, is based upon plant-com¬ 
munities, inasmuch as a uniform community of 
grass, weed, or browse is held to indicate suit¬ 
ability for cattle, sheep, or goats respectively, 
while a prairie or a grass-scrub mictium [i.e. a 
mixed community containing dominants both from 
grass- and from scrub-associations] 1 or savannah 
denotes the advisability of mixed grazing by two 
or three kinds of animals. As an example of 
“individual” indicator-criteria, it is stated that 
ten “ water-ecads ” [i.e. habitat-forms correspond¬ 
ing to ten different degrees of water-supply] of 
Ranunculus sceleratus have been produced experi¬ 
mentally; plate 11 further shows photographs of 
[natural] shade, alpine, and “ normal ” ecads of 
Campanula rotundifolia , Gcntiana amarella, and 
Androsace septentrionalis . 

The nature of plant-indicators, briefly explained 
above, forms the principal topic of the first section 
(chips, i.-iii.), which also deals with the deter¬ 
mination and application of indicators, and in¬ 
cludes a short historical r&sumd of the indicator 
concept. Chap. iv. gives a summary review of the 
climax [i.e. climatic] formations of western 
North America, and, judged by the account ot 
Chapparal-formations—which the reviewer is best- 
able to appreciate from personal knowledge of 
analogous Mediterranean formations—is adequate 5 
on the descriptive side; some useful information 
regarding rainfall and other environmental factors 
is included, and the dominant species are recorded 
for each formation. Altogether this chapter, 
already outlined in a fprmer paper [F. E, 
Clements, “Plant Succession,” Carnegie Institu¬ 
tion, No, 242, 1916], is a very useful addition to 
the literature of plant geography. 

The most interesting portion of the booW is the 
last—roughly one-third of the whole— 4 n which 
Dr. Clements, discusses in detail the practical em¬ 
ployment of indicators in the interests of farmers, 
stock-raisers, and foresters. A striking feature 

1 Wartjb in sqtuto bracket* *** tfo v#yimi*r’K .. - t 






the agricultural section (chap, v,) is the pro* 
posalto base the legal classification of land upon 
indicator communities. The bearing 1 of the study 
of climatic cycles op agricultural practice is dealt 
with in the light of facts already for the most part 
summarised in “Plant Succession. 11 The large 
amount of space devoted to grazing-indicators 
(chap, vi., 66 pages) is accounted for partly by the 
very full discussion of over-grazing, in the detec¬ 
tion of which condition indicator-species appear 
to be specially helpful, and partly by a digression 
on the general principles of range [ranch] im¬ 
provement. As regards the forestry section 
(chap, vii.), the very scant attention paid to 
afforestation is disappointing to the European 
reader, though comprehensible in view of the 
relatively large area of natural forest growth still 
preserved intact in North America. 

In order properly to appreciate Dr. Clements's 
arguments, it is above all necessary to under¬ 
stand his point of view, which is that of a 
thorough-going adaptationist who regards every 
feature in the behaviour or structure of an 
organism as a response to environment. His 
utmost concession to the influence of heredity is 
the admission that “structure also possesses a 
well-known inertia, as the result of which it may 
register the impact of factors but partially or 
slightly." Probably few biologists will be satis¬ 
fied with so meagre an allowance for the factor of 
inherited constitution. Further, for Dr. Clements, 
“ecology is the central and vital part of botany," 
and other lines of botanical research are, or ought 
to be, subordinated thereto. One need not, there¬ 
fore, be surprised to meet with sweeping pro¬ 
posals for the radical reform of taxonomy, in¬ 
volving the institution of a trinomial nomen¬ 
clature [!] and the virtual abolition of the use of 
herbarium type-specimens. Unless we are pre¬ 
pared to jettison the taxonomic work of the past 
centuries in its entirety, it is to be feared that 
a hasty acceptance of such revolutionary sugges¬ 
tions would increase rather than diminish the diffi¬ 
culties that already, beset the taxonomist and all 
who depend upon him. Doubtless 14 the practical 
man is [or would like to be] ,concerned primarily 
with real species rather than with the many varie¬ 
ties and forms into which some of them fall”; 
but the problem of what are “real species 11 
remains to be aolved, and surely this desirable 
end is more likely to be attained through a 
healthy co-operation .among workers in the various 
branches of biology than by a tour de force in any 
one of them. 

; Apart from such debatable matter* “Plant In* 
dicator* " U a record of a large quantity pf solid 
m 2662, YOLv 106] 


305 

observation and experiment, and a stimulating 
book with a wider appeal than that of the average 
ecological memoir. Judgment as to the practical 
value of the indicator method must be suspended 
until it has undergone the test of extensive 
application under varied conditions and on an 
economic footing. 

Dr. Clements properly lays stress on the special: 
value of ecological research ih new or partly 
settled regions. Oddly enough, no mention is* 
made of those tropical countries which in every 
respect offer the most promising field to the 
ecologist, and to which American botanists have 
unrivalled facility of access. M. D. 

The Food Problem of the United States. 

The Nation^ Food: A Statistical Study of a 
Physiological and Social Problem . By Prof. 
Raymond Pearl. Pp. 274. (Philadelphia and 
London: W. B. Saunders Co., 1920.) Price 
16s. net 

NE result of the Great War has been to bring 
into unusual prominence the problem of the 
world's food supply. Each civilised nation con¬ 
tains two great divisions, which in many ways are 
somewhat antagonistic, dependent respectively on 
food production and on industrial Work. The 
problem differs in urgency for the two groups: 
for the food producer, living in the country, it is 
one of greater or smaller profits, but not of daily 
bread, of which he is certain; for the industrial 
town-dweller the problem is more serious, because 
the intricate social machine is easily thrown out 
of gear by a few disaffected spirits, and food Is 
forthcoming only so long as the machine turns 
out sufficient goods to induce the production of 
more food than the countryman needs for his own 
consumption. 

Prof. Raymond Pearl has given in this bqok a 
statistical study of the food problem of the United 
States, and with his usual thoroughness and 
breadth of view he has included in his inquiry so 
many ramifications that his investigation covers 
Europe also. It thus possesses extraordinary in¬ 
terest at the present time. His tables contain a 
Wealth of material of which only a few indica¬ 
tions can be given here. The contribution made 
by the United State# to the food supply of the 
Allies during the war was remarkable. The pre¬ 
war average export of wheat and flour was 1227 
million bushels, of which 43*3 million went to the 
Western Allies; during the war, but before 
America's entry, it rose to 262*9 million bushels, 
of which 151*2 million went to the Allies; even in 
the first year of the war the Allies still received : 
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114*8 million bushels. This astonishing’ change is 
a remarkable achievement for which the Allies may 
well be grateful and of which America may justly 
be proud. The total production of food natur¬ 
ally did not increase to the same extent. The data 
are:— 

Total Food Production in the United States: 

Metric Tons, Millions. 

, Total 

CaJorm, 

Tout Carbo* million 

food Procwi* Fat hfdh-itw nuUiotu 
Average fwr 7 yeara, 1911-18 90 % 4 1 57 16*3 137 2 

11 3 pre-war years 85 6 38 15*5 15 3 129 3 

„ tl war period ... 937 4 * 5 9 17*1 143 0 

Animals contributed 58 per cent, of the total 
food, 50 per cent, of the protein, and 83 per cent, 
of. the fat 

The table further shows what a vast amount of 
food has to be grown in order to produce a suffi¬ 
ciency of nutrients; only 29 per cent, of the total 
tonnage of human food is net nutrients; the re¬ 
mainder is water, ash, and inedible refuse. 

Comparing the annual increases in the pro¬ 
duction of food with the growth of the population, 
Prof. Pearl arrives at the comforting conclusion 
that the food supplies of the United States are 
increasing more rapidly than the population, so 
that there is 44 as yet no occasion for worry along 
Malthusian lines in this country so far *as sub¬ 
sistence is concerned.” 

Study of the details of Prof. Pearl's tables brings 
out a number of points of importance to adminis¬ 
trators. The very small part played—and play¬ 
able—by the so-called “ home garden ” movement 
Is shown by the fact that the total vegetable pro¬ 
duction of farm and garden amounts to only 2 per 
cent, of the total Calorie production in human food, 
and of this 2 per cent, a large proportion is con¬ 
tributed by commercial concerns. Similarly, 
poultry contributes less than 2 per cent, of the 
Calories. Cows, pigs, and wheat are the great 
reservoirs, contributing together 62 per cent, of 
all the protein and carbohydrate used as human 
food, 69 per cent, of all the fat, and 65 per cent, 
of all the Calories. Obviously, if there is to be 
an increase in human food we must concentrate 
on these (and in England on the sheep as welt), 
and not lose ourselves in less important items, 
although, on the other hand, we must not fail to 
clevelop even a 1 per cent. item. 

The distribution of this enormous production is 
elaborately dealt with. The high-water mark of 
exports was reached in the year 1914-15; there¬ 
after they fell, and in 1917-18 were down almost 
to pre-war level; but, of course, the exported 
food was all going to the Allies instead of being 
distributed over the world. The 1914*15 result is 
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explained by -supposing that all reserves were then 
cleared out—a process obviously possible once 
only. In spite of the high exports, more food 
remained in the United States than in the pre¬ 
war period, which may be connected with the 
larger and more prosperous domestic population. 

Finally, a table is given showing the average 
daily consumption per "aduh man.” For convenL 
ence the British data are also given. The figures 
are as follows :— 


United Staten 

Corrected Wot corrected 
for waste for w»nte 
Grams per Grams ear 
day day 

Protein ... 114 120 

F*t ... ... 127 169 

Carbohydrate 433 541 

Calcutta ... 3424 4288 


United 


Kingdom 

Physiologic* 

Hot oerroctod 

1 miaimum 

for wftitto 


Grama per 

Gftwi per 

4 »y 

day 


100 

*30 

ton 

57 * 

50a 

4009 



The United Kingdom figures are taken from the 
Royal Society’s Report (Cd. 8421), and show that 
we eat less than our cousins across the water, 
unless, indeed, we waste less. 


E. J. Russell. 


Theory of Electric Cables. 

The Theory of Electric Cables and Networks. 
By Dr. Alexander Russell. Second edition. 
Pp. x + 348. (London: Constable and Co., Ltd., 
1920.) f rice 245. net. 


D R. RUSSELL'S well-known book on the 
theory of electric cables and networks is 
one which should be increasingly studied as the 
complex networks, which are now required in con¬ 
nection with large power stations, are constructed. 
The book is already well known to electrical 
engineers. It lays down those fundamental prin¬ 
ciples on which all designs of cable networks must 
be built up. The kilowatt capacity of central 
stations for generating electrical energy is now 
three times as large as it was when the first 
edition of Dr. Russell's book was published, and 
the importance of economical design in cables and 
networks is much more clearly recognised than it 
was twelve years ago. 

The chief difference between the first edition 
and the second is the introduction of new chapters 
on alternating current theory and systems of 
supply, knd in t£e inclusion of numerical examples 
which will make the book more useful for begin¬ 
ners. Some further extensions of Kelvin’s law 
have been made, and an account is given of recent 
developments in cable construction. The scope of 
the work is so well known that it n not necessary 
to review it in detail. It deals with the proper- 
ttes of conductors and of insulating materials, 
methods of testing them, and the economy erf the 
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vnrk w s system* of supply. It rnclwb s number 
of important theorems relating: to distributing' 
networks,, with the measurement of their insula¬ 
tion resistances and with the determination of the 
positions of fault** 

The subject of dielectric strength is one on 
whkh Dr* Russell is a well-known authority, and 
the chapter on this subject is exceedingly good; 
it includes a number of useful tables for sparking 
voltages in air. There is a chapter on the grad- 
ing and the heating of cables, and another 
on electrical safety valves, the book con¬ 
cluding with ft chapter on lightning conductors* 
If the theories here given and their practical ap- 
1 plication were more dearly understood, by all 
central station men, there would be a considerable 
reduction in the weight of copper which Is now 
laid down in cable systems. It is to be hoped 
that an increasing amount of consideration will 
be given to the design of cables and distribution 
networks, and for this purpose the new edition 
of Dr. Russell's book will be of great value. 


The Carbon Compounds. 

A Text-book of Organic Chemistry „ By £. 

de Barry Barnett Pp. xii+380. (London; 

J* and A. Churchill, 1900.) Price 15s. net. 
1 NCE almost all lecture courses on organic 
chemistry follow certain main lines, it is to 
be expected from financial reasons that new text¬ 
books on the subject will not diverge far from the 
older books in their general treatment of the 
material. AH; that can be expected from the 
authors is the Infusion of fresh interest by a varia¬ 
tion in the scope of the books and in the handling 
of details. This is to be regretted; but it is ap¬ 
parently almost inevitable. 

Within these limitations Mr. Barnett has written 
an excellent book. It is clearly put, very well 
illustrated, furnished with formulae muck superior 
to those usually found m text-books, and in addi¬ 
tion possesses certain features distinguishing it 
from the ordinary run of its class. The most 
original of these is the guide to the literature of 
organic chemistry which terminates the introduc¬ 
tion, a ndl thi* i* supplemented by references to 
books at the end of thou* ch apters where farther 
information may be ftymnd* By these meat m the 
student w# gain a truer perspective erf tfne sub¬ 
ject, and will not be foeffned to assume that his 
> text-hook has made hhn a past-master in the 
field* 

If there is any fault in the book, it h*» *t the 
fact that the author a pp ema to Over-estimate the 
mental quickness of the ordinary student?. The 
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theoretical ride of the subject is dealt wtth as a 
whole at the beginning of the v olum e , and H 
seems probable that the book would gain con¬ 
siderably If this part of it were extended* Also, 
cross-references to this section in the body of the 
teat would improve the work. 

The commercial applications of organic 
chemistry are emphasised more frequently than 
in most text-books, and enough information Is 
given about the heterocyclic section to enable the 
student to appreciate its importance from the 
point of view of naturally occurring materials. In 
a new edition some description of indicators other 
than phenolphthaleirt might be given, and pos¬ 
sibly * brief reference to the ftavonea and amtho- 
cyanins included in the heterocyclic section. 

The book is laudably free from errors, and no 
misprint in it Is likely to give any trouble to a 
careful reader. The only important slip appears 
to be the erroneous formula for chloroptcrint given 
on p. 150. 

As a whole the book is marked by its fresh 
treatment of the material, and ts to be welcomed. 
Its main drawback lies in its price. 

A. W. S 


Our Bookshelf. 

Anthropology and History: Being the Twenty* 
oeeond Robert Boyle Lecture , delivered before 
the Oxford University Junior Scientific Club cm 
June 1930. By Di. W* McDougall. Pp. 25. 
{[London : Hnmplirey Milford; Oxford Uni¬ 
versity Press, 1900.) Price xr. net. 

The object of this instructive fectare is to rflws- 
trate the importance of the study of anthropology 
as an adjunct to the study of history. Anthro¬ 
pology h not exclusively concerned with the mea¬ 
suring of skulls, or with the study of primitive 
man, save for the sake of cultured man. Without 
it, it rs impossible to understand the causes of the 
rise and faff of nations, to forecast their future, or 
to guide the statesman from the experience of the 
past. An alien culture can rarely be imposed upon 
a people by external power and authority. As 
examples of the effect of race upon culture, the 
lecturer points to the disappearance of Buddhism 
from India and its progress hr,Tibet and China; 

, the relative distribution of the Roman Catholic 
and Protestant forms of Christianity fn Europe ; 
and the power 0# expansion as rlfastrated by the 
j success of Great Britain and the failure of France 
j to create a colonial empire. These last, capacity 
; and incapacity, were evolved m the prehistoric 
| period, because no adequate explanation of them 
■ in the historical period can be postulated, and 
similar diverse qualities are assigned by the 
f earliest hhtmmm to the ancestral stocks of both 
1 peoples. 

Trie races capable of producing and sustaining 
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civilisation at a high level are generally formed 
from the blending of several;peoples of superior 
natural endowments, when social institutions are 
free from the feeling of caste* This last condition 
Is important* because the concentration of natural 
endowments in a privileged order inevitably leads 
to atrophy and decline* Men and nations are both 
free to cnoose and pursue their course towards 
higher ends, and anthropology, studied as a branch 
of history, will suggest the means by which this 
progress can be attained. 

The Journal of the Institute of Metals. Vol, xxiii., 
No. i, 1920. Edited by G. Shaw Scott. Pp. xii-f 
644+xxx plates. (London: The Institute of 
Metals, 1920.) Price 31$. 6 d. net. 

Thb large size of this volume, as compared with 
that of previous issues, is an indication of the 
growing interest in the metallurgy of the non- 
ferrous metals. Sir George Goodwin’s presidential 
address demonstrates the importance of those 
metals to the Navy, an importance which would 
in itself justify the existence of the institute. The 
fifth report to the Corrosion Committee carries 
this valuable investigation a stage further, and 
succeeds in throwing light on the problem of the 
corrosion of condenser tubes, the new facts con¬ 
cerning the skin on the surface of a drawn tube 
being of distinct value to the discussion of the 
possible methods of lessening corrosion. A similar 
subject is dealt with in a paper by Dr. Seligmau 
and Mr. Williams on the action of hard waters on 
aluminium. Mr. Vivian’s paper on the alloys of 
tin and phosphorus is an excellent piece of thermal 
analysis, dealing with a system of which one com¬ 
ponent is highly volatile, thus introducing great 
experimental difficulties. The alloys of zinc with 
less than 15 per cent, of aluminium and copper 
respectively are described in a paper from the 
National Physical Laboratory, and Dr. Haughton, 
of that laboratory, also contributes a preliminary 
account of the investigation of alloys by deter¬ 
mination of the thermo-electromotive force. Some 
remarkable results obtained a few years ago by 
Mn Alkins in the drawing of copper wire, which 
indicated a discontinuous change of properties at 
a certain stage of reduction, are now confirmed by 
very careful further experiments. The results con¬ 
tained in another paper in the same volume, on the 
properties of rolled copper, make it clear that 
rolling affects the metal much more irregularly 
than drawing, so that definite conclusions are not 
easily reached. Other subjects dealt with are the 
casting of brass of high tensile strength, and the 
production of idiomorphic crystals of copper. 

C. H. D. 

Dead Towns and Living Men; Being Pages from 
on Antiquary r s Notebook . By C. L. Woolley. 
Pp. viii4-359. (London: Oxford University 
Press, 1930.) Price 12s. 6d, net 

TfU$ is a lively account of a digger’s life on 
ancient sites, mainly describing hobnobbing with 
Kurds and other amiable ruffians, or muffing 
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Turkish officials, revolver in hand. The method* 
may have been effective, but could scarcely be a. 
settled mode of living. The first half of the tide 
is rather neglected, as there is but little archte* 
ology, and only five views of Carchemish' which 
is the bait of the book. A dozen pages give a 
welcome account of the remains of the nitrite 
capital, of which as yet only a small part has been 
opened. The complete clearance of this capital of 
a scarcely known civilisation will take years to 
finish. When done, there are several other cities 
one beneath another, and the clearance of each 
of them will mean the removal of everything of 
later age. Obviously there should be a museum 
to hold all the Hittite sculptures, and the site bared 
to study the cities beneath, which descend 30 ft. 
below the level of four thousand years ago. 

A different point of interest is the sketch of 
Egyptian mentality (pp. 39-44) when natives 
imagine that fine buildings are known, and offer 
to show them. This is a painfully frequent fail¬ 
ing; here the view is taken that this is auto-sug~ 
gestion really believed in, and capable of being ex¬ 
tended to die minds of other people, who all 
become convinced of what does not exist. If we 
can take this view it will, perhaps, explain the 
Indian conjuring feats as being such suggestion on 
the minds of spectators. Can it also be the true 
view of the sights well known in Egypt, of men 
holding red-hot iron in the hands or mouth, which 
show no trace of blistering or burning after it? 
Is there a power of suggestion to compel hallucina¬ 
tion on cool English observers? It is at least as 
likely as a power of resisting burns. 

A Manual of Practical Anatomy: A Guide to the 

Dissection of the Human Body. By Prof. 

Thomas Walmsrley. With a Preface by Prof. 

Thomas H, Bryce. In three parts. Part i.. 

The Upper and Lower Limbs . Pp, vili+176. 

(London: Longmans, Green, and Co., 1920.) 

Price 9$. net. 

Prof. Walmsley, in this manual, ranges himself 
with those teachers of anatomy who think that 
the subject should be studied almost exclusively 
in the dissecting-room, and that the student should 
be encouraged to build up his knowledge of the* 
subject from personal observations. In his text, 
therefore, the author confines himself to the de¬ 
scription of what any average student can readily 
discover for himself, and in his illustrations to 
simple line drawings such as any average student 
can easily reconstruct and supplement The purely 
descriptive parts are also everywhere subordinate 
to the instructions which are given , as to the* - 
manner of dissection and as to what may be 
observed in the actual process of dissection. The 
text is singularly accurate for a first edition, but 
certain of the diagrams are not quite so satis¬ 
factory. In Fig. 3 the cutaneous nerves of the 
back (cervical region) are in excess : i n Fig. 4 
the median part of the front of the leg is hoi 
shown supplied by cutaneous nerves ; in Fig* m 
the formation of the median nerve takes 
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lU flkdSaA side 6! the axillary artery; in Fig. 13 
&e coraco-brachiaiis muscle is shown on the 
median side of the musculo-cutaneous nerve; and 
in Fig. 31 the outer head of the musculus acces¬ 
sorius is omitted. These matters can be readily 
amended in any further edition, and scarcely 
detract from the value of the book, which in its 
length and simplicity is a not inadequate riposte 
to the larger and more elaborate manuals. 

W. W. 

Splendours of the Sky. By Isabel Martin Lewis. 

Pp. vii + 343, (London: John Murray, 1920.) 

Price 8 s. net* 

This book can be warmly recommended to readers 
who desire to obtain a popular non-technical sum¬ 
mary of the advances made in physical astronomy 
in the present century. The author’s position as 
a computer for the American Nautical Almanac 
ensures an accurate knowledge of geometrical 
astronomy and of problems relating to distances 
and motions; and she writes in an enthusiastic 
tone that evinces a deep admiration for the “splen¬ 
dours of the sky/’ 

The planets are reviewed in order. In discuss¬ 
ing the vexed question of the rotation of Venus 
the author's judgment leans to the twenty-four- 
hour value, which implies a physical condition not 
unlike that on the earth. Prof. W. H. Pickering's 
explanation of the Martian canals as being due 
to the deposition of moisture by storms following 
fairly definite tracks is favoured as the most 
plausible one, but Lowell’s irrigation theory is 
also described. 

The remarkable solar wprk accomplished at 
Mount Wilson comes next, including the study of 
the sun's magnetic field, vortices round sunspots, 
and the recently named “hydrogen bombs." 
There is also mention of Einstein’s prediction of 
the gravitational deflection of light, and the pre¬ 
parations made to test it at the eclipse of 1919. 
But the book went to press before the results 
were available. 

The chapters on the stars include such recent 
work as Dr. Shapley's determination of the dis¬ 
tances of dusters. It is necessary to criticise the 
suggestion on p. 347 that the M and N types are 
alternative routes to extinction. The galactic con¬ 
centration of the N stars is proof of great dis¬ 
tance and high luminosity; they are therefore 
giants, not dwarfs. A protest must be made 
against the use of the words “billion,” “trillion,” 
ate., in the American sense in a work published 
in London. An international agreement on the 
meaning of these terms would be welcome. 

k ; A. C. D* Crommblin. 

Pteiikay: An Essay towards the Abolition of 

Spelling ; Being a Sequel to "Some Questions 

of Phonetic Theory,** p art 1916. By Dr. 

Wilfrid Perrett. Ppu 96, {Cambridge: W. 

Heffer and Sons, Ltd.* 1990.) Price 6 s. net. 

It it freshing to find nowadays a scholarly essay 
writteo ln a style so attractive as to engage the 


interest of even a casual * ader. Dr* Perrett, ip 
his quest for a land free Irotn the horrors of ortho¬ 
graphy, is a hearty '’eight, who will merrily break 
a lance, if not a crown, with any pedant Who 
comes along. He will have none of your “re¬ 
formed” spelling, which is but one more shuffle 
of the historic pack of twenty-six letters among 
some forty sounds. He does not want to reform 
spelling' indifferently well, so he creates a new 
alphabet, which is called “ Peetikay,“ a word com¬ 
posed of his three first consonants and three first 
vowels. The basis of his vowd notation is the 
pitch of the whispered vowel, and he evolves a 
system of characters which are “real,” giving at 
once some indication of both vowel quality and 
vowel length. His dassification of consonant 
sounds starts from the voiceless mutes “p, t, k,” 
being arranged finally in order of their place of 
formation. Particularly interesting, and fre¬ 
quently provocative of discussion, are his remarks 
upon the English sounds “h ” and “r.” 

By means of his new notation Dr. Perrett aims 
at a just correspondence between signs visible and 
signs audible, so that English writing shall be 
English language in counterfeit. It is a book full 
of learning* well seasoned with humour, and brim¬ 
ming over with originality; it is a powerful blow 
at those who bleat about “vulgarity, degeneracy, 
and corruption of English,” and an earnest appeal 
for “less professorism, and a little more shrewd 
insight and informed, constructive teaching." 

A. U. J. 

A History of English Philosophy . By Prof. W. R, 
Sorley. Pp, xvi + 380. (Cambridge: At the 
University Press, 1920.) Price 205. net. 

In this very useful and handy volume we are 
given, in chronological order, a short record and 
brief epitome of the men of British birth who have 
a claim to be remembered on account of their 
philosophical writings. It begins with the 
medieval scholastics who wrote in Latin, and 
whose British birth is merely of biographical 
interest, and it ends with writers several of whom 
are still living, and among whom the author of 
this book is himself entitled to take rank. The 
attempt, however, to present this succession of 
British-born philosophers as a history of, or as 
material for a history of, English philosophy is 
not, and in the nature of the case cannot be, a 
success. In the history of philosophy English 
philosophy has denoted two distinct movements at 
definite periods. In the eighteenth century it de¬ 
noted, throughout the intellectual world, the 
system of Newton and the principle of Locke. At 
the end of the nineteenth century English philo¬ 
sophy meant the evolution theory of Charles 
Darwin and the method of Herbert Spencer. In 
this book Newton and Darwin are mentioned as 
having given a direction to philosophy, but they 
are given no place among the! philosophers. On 
the other hand, William Gilbert (quite rightly) is 
Included, but this makes the omission of the two 
former only the more remarkable. 
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f raittm. Sf lo correspond with the writers of, rejected 
manuscripts intended far this or any other ffriof Nature. 
No notice it taken of anonymous com«t»*k<>tioiM.J 

• UtfM ProdMad by Rubbing Quartz Pebbiez Toftthur. 

I hops that the letter from Lieut.-Comdr. Damant 
in Nature of October zi may induce some chemist 
to endeavour to ascertain the cause of the peculiar 
•* emovreumatic n odour which accompanies the 
flashes of light produced by rubbing two quartz 
pebbles one against the other. Mv attention was 
firs! directed to the fact that the ftesh.ng could be 
obtained, aa well when the pebbles are rubbed together 
submerged in a basin of water as m air, by the Rev. 

have ascertained that careful chemical cleaning 
of the surface of the pebbles does not prevent the 
production of the peculiar smeti—which might have 
ken due to a deposit of organic matter from the ses 
—on pebbles picked up on the seashore. 1 also have 
ascertained that bits of quartz from inland d ua {T ie ;| 
give out the peculiar smell when tbey are rubbed 
together so as to produce flashes of light, and the 
same smell accompanies the light production when 
large crystals of rock-crystal are used. Further, 1 
found that the light flashes can be produced when 
the quartz or crystal is submerged m alcohol. 
Probably other liquids would not arrest it. 
aequently it should be possible to obtain the volatile 
poriferous matter in solution when produced and 
to subject it to chemical examination. It wo ^ld 
not be* difficult to devise a little mechanism for 
producing flashes of light by grinding two quart*, e 
pebbles together beneath a small quantity of liquid 
ftn- some minutes, or even hours, and so to obtain 
In the liquid such emanations from the trltwrat-.d 
quartz as are soluble in suitable lvqu.Ld reagents. 
(See PP' 60-61 of my “ Diversions of a Naturalist, 
Methuen, iqt S .) E. Ray Lankmir. 

October at. _ 

Obomkud Warfares tha UnfversitiaA, and Solaatlfle 

Workers. 

I ha vs Just received an invitation from ttveWar 
Office “to become an associate member of the Com- 
snlttM now being constituted as part of the new peace 
organisation kirchemical warfare research and expert- 
rnwH." The invitation was accompanied by what is 
staled to be the present Hst of associate «»»*«£ 
containing more than sixty names well knwn in 
science. B As R stands, this fist _»» ^ 

powerful Inducement to accept the myltmion m the 
me of anyone content in this important matter to 
fottew the tad of to more Influential £ sn « a £ u «l> 
it comprises a very targe proportion of be st *"0* ™ 
workers In the branch of science mainly inv olved . 
Unfortunately, however, It Includes my own •£>>*, 
and I take It, therefore, that. In pa rt at ht d, lib to 
reality a list of those to whean invtSatioBS are bong 
Issued rather than of those who haw accepted the 

^Thlffuactkin of the Committee is stated to be ^the 
development to the utmost extent of both the ^f»n- 
give and defensive aspects of chemical warfare. fw 
work Is governed* as regards disckaures* by the toms 
of the Omefaf Secrets Act, and every mtmbar «f ttt 
Commklee wffl be required to sign a statement that 
he ha* read the Act and is prepared to abide by *t$ 
provisions. It Is the intention, to allocate* so far as 
practicable, research of a purely scientific nature m 
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chemlotl warfare m universities and shhWw r 
Institutions* . ■' 

Now> for my parti I think this li a vary important 
matter which ought pot to he loft entirety to 'the 
personal choke of individuals, but hbeuJn ha meat 
carefully considered by the universities and by 
scientific workers a* corporate bodies. It was one 
thing for scientific men and the universities to 
be called upon in the stress of actual conflict to 
assist the fighting Services when they were forced 
by enemy action to protect themselves against, and 
in turn to develop, a mode of warfare until then pro¬ 
scribed by civilised nations, but it is surely quite 
another matter for them, in consequence, to be called 
upon without consultation to become a norma] part of 
the peace organisation for developing it in secret, 
both in its offensive and defensive aspects, ,to the 
utmost possible extent. 

I do not think there is any precedent for this 
departure. Universities train medical men Indis¬ 
criminately for civil and military services, but the 
Army Medical Service is non-combatant, and is In¬ 
tended to ameliorate the horrors of war. Universities 
of late have recognised military subjects in their 
curricula for their diplomas, and lent their organisa¬ 
tions for the purposes of what were in origin defen¬ 
sive military services, such as the Volunteer and 
Officers Training Corps. 

Personally, 1 feel that universities and scientific 
men stand for something in the world higher than 
anything which has as yet found expression and 
representation in Governments, particularly in their 
international relations. In consequence, I fear that 
they will find themselves in a false position if they 
allow themselves by default to be depressed to the 
position of mere agents to develop this new and, as yet, 
still unlegalised mode of warfare. The uses likely 
to be made of their work are, in the present unsettled 
condition of the world, highly uncertain*, except in SO 
far as it is quite certain that the effective control 
over these uses is not the part in which they are 
invited to co-operate. No one can pretend that 
scientific organisations are strong enough to dictate, 
as in the case of the professional medical organisa¬ 
tion, the purposes for which science shall be used In 
the community. My own individual view fa against 
accepting this Invitation until the question of the 
position of the universities and scientific men as cor¬ 
porate bodies, in the part of the organisation which 
they are not invited to join, has first been satisfac¬ 
torily settled. I think the property cons t ituted unions 
of scientific workers should give the matter their con¬ 
sideration and lay down for the guidance of tfcctr 
members the conditions under which they should, W 
at all, accept the invitation. It would be most helpful 
to have the views of my colleagues, particularly of 
some of the sixty-four who are stated already to 
have joined the organisation as associate members, 
publicly expressed upon this vert important m a tter. 

"Fpewwic* Sem. 


Tim British glam industry is undoubtedly to be con- 

r tulated on attaining the excellent results described 
Mr. Jenfdnsan’s tetter m Hmxm of October A 
but 1 may venture to point out that it is little emofort 
to the user to know that good glws k made if no 
Stance is given him a*' to brand 

referred to* Of the five samples tested it is true that 
the best was British, but the worst was alsa British. 
I gather from inquiries made that tbs foaftfe* «w* 
punned of by laboratory workers are. ant: so ** 
defective resistance to alkalis, etc* but * ^ 
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ing and liability to break with changes of tem- 
^ature. Table glass is well annealed, so that the 
ect in question is not insuperable, and a want of 
care in the manufacture is suggested, The increased 
loss by breakage has become a serious consideration 
in; the running of practical classes since British glass 
has been in use. As pointed out in previous corre¬ 
spondence, the danger of restricting Import lies in 
the lack of inducement to further Improvement 

W, M. Bayliss. 

University College, London. 


Thk points raised by Mr. Jenkinson in his letter 
on the subject of laboratory and scientific glassware 
published in Natum of October 28 should direct the 
attention of users of such glassware to the quality Of 
the British-made product as compared with other well- 
know Continental brands. 

No single type of glass can be superior to all others 
for all purposes. One glass may be superior as 
regards attack by water and acids, but inferior in 
respect to attack by alkaline solutions. As it would 
obviously be highly inconvenient in practice for 
chemists to use different types of glass for different 
reactions, a general average must be taken, and a 
study of the papers in the Journal of the Society of 
Glass Technology referred to by Mr. jenkinson will 
convince any unbiassed person that the quality of 
British laboratory glass has been proved fully equal, 
If not superior, to that of any other laboratory glass 
from whatever source it may have been obtained. 

In the earlier days of the war complaints were 
frequently heard as to the finish of British-made 
articles. Either they were too thin, too thick, un¬ 
even, or the colour and shape were unsatisfactory, etc. 
Whilst these complaints were frequently justified, 
they were chiefly due to lack of experience. The 
blowing of laboratory glassware of the desired thick¬ 
ness and even throughout requires considerable ex¬ 
perience on the part of the glas9-blower, and blowers 
trained in this branch of the industry were not avail¬ 
able, The glass used in the manufacture of labora¬ 
tory ware is much harder (less fusible and with 0 
shorter viscosity range) than that to which the blowers 
were accustomed, and this militated against the rapid 
acquirement of the technical skill necessary to produce 
the best class of ware. 

The hardness of the glass and the undesirability 
of using fining agents such as arsenic and antimdny 
rendered it very difficult to obtain the molten glass 
homogeneous and free from small gas-bubbles, and 
: necessitated increased furnace temperatures during 
melting, thus calling for alterations in the design of 
furnaces in use or the erection of new furnaces of 
special type. 

The colour of British laboratory glass la admittedly 
inferior to that of the best foreign glass. This is due 
to the purity of the materials used, particularly the 
sand. British sands can be obtained with nearly the 
same degree of freedom from iron as the best Con¬ 
tinental sahds, hut not in considerable quantity or of 
constant quality. For special purposes, where free¬ 
dom from colour is essential—Needier cylinders— 
specialty selected qualities of British sands may be 
used, or even Imported sands, but from the general 
pdnt of view of the chemical and scientific glassware 
industry it is absolutely essential that we should be 
dMe to produce highly efficient laboratory ware with¬ 
out recourse to the importation of any material from 
tWfisMt' the Empire, and So far as possible with only 
materials, ^ 

experiment and experience both with 
materials and melting operations will undoubtedly 
1 'in the appearance of the product, 
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and we claim that as British manufacturers, with the 
aid of British men of science, we have mastered the 
difficulties attendant on the production of the necev 
sary quality of glass so successfully. They will, given 
fair opportunity, master the less essential, but never* 
theless desirable, property of pleasing appearance. 

Scientific apparatus, particularly lamp-blown ap¬ 
paratus, has received a considerable amount of atten* 
tion from manufacturers and men of science interested 
in the technology of the glass industry. 

It is a fact, unfortunately, that in pre-war days the 
best work of this class was done by German arid 
Austrian lamp-workers. This work is now carried 
on largely in this country (to a considerable extent 
by disabled soldiers and sailors), and great progress 
has been, and continues to be, made. Research work 
on the most suitable types of glass tubing for lamp* 
working purposes has been carried out with vsry suo* 
cessful results (Journal of the Society of Glass Techno- 
logv, 1917, vol. i., p. 6s s 1918, vol. li., pp, 90, 154). 

Manufacturers have followed up suggestions for 
possible improvement, sometimes with success and 
sometimes otherwise, but generally associated with 
considerable trouble and expense, and we may fairly 
claim that great improvement has been achieved In 
this direction, and that few grounds for legitimate 
complaint remain on the score of the annealing of 
British-made laboratory ware. 

A further and most important section calls for 
mention, namely, the production of graduated ap¬ 
paratus. To some extent this is a factory operation, 
but the production of accurate and 'trustworthy 
graduated apparatus calls i rt addition for the most 
highly skilled, careful, and experienced work and 
supervision. The work entailed is much greater than 
appears on the surface. Experimental work has been 
carried out at the National Physical Laboratory and 
at Sheffield University, and the testing department 
of the National Physical Laboratory has drawn up 
stringent regulations for the certifying of first-class 
graduated apparatus, so that such apparatus with 
the National Physical Laboratory certificate of 
accuracy can be relied upon to be quite as trustworthy 
as the well-known German apparatus with tire 
Reichsanstalt certificate. 

Complaints and unfavourable comparisons have 
frequently been made in connection with British 
laboratory ware, and very few expressions of apprecia¬ 
tion or gratitude to those manufacturers who stepped 
into the breach to supply an absolutely indispensable 
article, knowing that their productions were far from 
perfect, but striving, with the help of the best scientific 
aid in the country, to improve the quality of their 
ware. Very great progress has been made, but under 
the abnormal conditions ruling at present in this 
country it is essential that stability should be assured 
for some time to come until the industry has had 
time to settle down from what is practically an 
experimental stage to normal working conditions. 

Is It conceivable that the research work done by 
Sir Herbert Jackson, Prof. Turner, the Nation® 
Physical Laboratory, and others, and the patient and 
frequently thankless efforts of manufacturers to 
render this country independent in such an essentially 
key industry, should be wasted; and that the valuable 
experience already gained should be lost on account 
of the flooding of the English market with Con¬ 
tinental productions—made so easy by the present 
rate of exchange between England and Germany— 
and the consequent transference of our energies to 
lets essential, but certainly more "lucrative, directions? 

FfttitK Wood. 

(Wood Bros. Glass Co., Ltd.y 

Borough Flint Glass Works, Barnsley, 

, November 2, 
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Crystal Growth and Recrystallisation in Metals. 


T HE effects of heat on certain cast and plastic¬ 
ally deformed metals have been studied in 
considerable detail by Prof. H. C. H. Carpenter 
and Miss C. F. Elam in an investigation which 
was published and discussed at the autumn meet¬ 
ing of the Institute of Metals held at Barrow-in- 
Furness under the presidency of Vice-Admiral Sir 
George Goodwin. 

At the outset the authors state that the terms 
“recrystallisation” and “crystal growth/' which 
signify quite different phenomena, have previously 
been used for the most part indiscriminately and 
interchangeably, with the result that the discussion 
of this subject has necessarily been confused and 
unsatisfactory. By “recrystallisation ” is meant 
the complete reorientation of a crystal or group 
of crystals. The new arrangement starts from 
new centres, and is quite independent of the old 
system of orientation. It is, in fact, the birth of 
new, differently oriented crystals in a crystal 
aggregate, and the gradual change of the old to 
conform with the new. This always gives, in the 
first instance, a refined structure. When all trace 
of the old arrangement has disappeared it is con¬ 
sidered that recrystallisation is complete. By 
crystal growth is meant the rearrangement of 
certain crystals in a crystal aggregate to conform 
tvitb the orientation of certain other crystals, 
during which process the latter increase in size j 
by the addition of reoriented material at the same j 
time as the former decrease in size by the same j 
amount. This process necessarily leads to an in- j 
crease in crystal size. 

Many of the authors’ experiments have been 
carried out with an alloy of tin and antimony con¬ 
taining about 1*5 per cent, of the latter metal. 
This alloy possesses a very peculiar property, 
which makes it of special value for investigating 
the above phenomena, and for the first time has 
enabled the stages of crystal growth in a metallic 
complex to be studied experimentally. It pre¬ 
sented, however, some special difficulties in polish¬ 
ing and etching. Cutting, filing, and even grinding 
on the finer emery papers bring about spon¬ 
taneous recrystallisation of the surface layer. This 
entirely obscures the genuine structure of the 
specimen, and can be removed only by alternate 
polishing and etching. Ammonium sulphide solu¬ 
tion is the best reagent for developing the struc¬ 
ture, and by alternately immersing the specimen 
in the solution and rubbing it on selvyt or chamois 
leather with magnesia moistened with, ammonium 
sulphide a very beautiful surface is obtained. This 
reagent attacks different crystals to very different 
degrees, so that some appear white, and others 
black, under the microscope. This proved of con¬ 
siderable assistance in the experiments, as it made 
it easy to identify a particular area under exam¬ 
ination, If a polished and etched specimen was 
heated at i$q°-20o* C., and growth of any of the 
crystals took place, the position of the new 
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boundary was marked by a line which is really 
a difference of level almost as if the specimen had 
been etched; but there was no visible change in 
the surface of the reoriented area. 

That these lines represent the position of the 
new boundaries after heating could be shown by 
(1) taking a photograph of an area which included 
some of them; (a) repolishing and re-etching the 
specimen and rephotographing the same area. On 
comparing the two photographs the boundaries of , 
the crystals as shown by the etching in (2) corre¬ 
spond exactly with the new lines in (1). It was 
always a simple matter to distinguish between a 
growing crystal and one that was being grown 
into. The alloy tarnishes on heating, being first 
yellow, then orange, red, purple, blue, and green 
in turn. Just as the crystals etch differently, so 
they tarnish differently; but they tarnish first in 
accordance with the original etch. There is 
always a colour contrast between adjacent crystals, 
and the colour fixes the original boundaries. If 
new boundaries appear inside this colour boundary, 
it shows that the adjacent crystal is growing into 
it; if outside t it shows that the crystal is growing 
into its neighbour. 

A very remarkable feature about these boundary 
markings is that they are formed only when the 
specimen is removed from the furnace and cooled. 

If a specimen is heated and cooled three times, 
there will be three new boundaries round some 
of the crystals; if four times, there will be four, 
and so on. But if another specimen be heated 
along with the first, and taken out only when 
the former was removed for the fourth time, one 
new boundary marking alone would be visible. It 
is, therefore, an arrest in the progress of growth 
which makes these markings on the surface, and 
further heating does not obliterate them. There 
is, however, no sign of them after polishing and 
etching, only the final and genuine crystal boundary 
being then visible. 

The authors publish numerous photographs illus¬ 
trating these phenomena, and the accompanying 
series revealing the gradual decrease in size and * 
final disappearance of a crystal in four stages 
is taken from a pi ale in their paper. Th£ 
crystals concerned are represented by letters 
in Fig. r. Fig. 2 shows the effect of heating once. 
The crystal A has been invaded by crystals C, D, 
and E. Crystal C continues to grow on further 
heating, and also crystal B to a small extent 
(Figs. 3 and 4). The state of things after heat¬ 
ing four times is shown in Fig. 5. All four 
crystals have invaded A, and C and E have met. 
Fig. 6 is of the same area re polished and re¬ 
etched, and shows that A ho longer exists. The 
orientations of crystals B, C, and D as revealed 
by the etching are very different from that of A, 

It is possible that the orientations of A and E 
do not differ greatly, yet each crystal has taken * 
a considerable share of A. 
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MaiOification 100 dUtms. Reduced by une-sixth. 


boundary migration, and not by coalescence: 1 which is growing do not appear to affect growth; 

growth may take place either of a large crystal* (4) a crystal which is itself being invaded by one 
mto ft small one, or of a small into a large— | crystal may grow at the same time at the expense 
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of another; (5) the change of orientation is accom¬ 
panied by a difference in level of the surface 
which is the boundary usually observed; (6) the 
rate of growth is not constant for any given time 
at a particular temperature. 

The authors tested the generally accepted view 
that the crystals of castings do not grow upon 
heating. This view, although widely held, does 
not rest upon adequate experimental evidence, and 
the difficulty of finding a suitable method of testing 
it is considerable. In the first place, all forms of 
strain in cutting, grinding, and polishing a speci¬ 
men must be avoided, because it is known that 
work will produce recrystallisation of a metal on 
annealing, The ordinary methods of preparing 
a metal surface for microscopic examination are 
quite sufficient to cause recrystallisation of the 
surface layer on annealing, particularly in soft 
metals. After experimenting with various 
methods, the one finally adopted was suggested 
by the well-known fact that impurities tend to 
lie in the crystal boundaries of castings, whereas 
in the worked or annealed metal they either pass 
into solution or remain scattered throughout the 
crystals quite independent of the boundaries. It 
was reasoned that if it could be shown that after 
prolonged annealing the boundaries coincided with 
the impurities, it might be considered evidence 
that they were in the same position after anneal¬ 
ing as before. The impurities must be such 
that they are insoluble in the metal and have a 
high melting point. Exhaustive tests were 
carried out with the metal aluminium, which, even 
in its purest form, contains the compound FeAl 8 . 
In the east metal some of this compound is always 
found existing in the boundaries. The authors 
publish a photograph showing that, even after 
annealing for ten weeks at 550° C., the boundaries 
of the crystals are still outlined by the impurities, 
and since the latter cannot have moved, it follows 
that neither have the boundaries. A specimen of 
rolled aluminium annealed for the same period 
showed that, except in a very few cases, the 
boundaries were quite free from impurities. The 
authors conclude, then, that the cast metal when 
free from strain showed neither crystal growth 
nor recrystallisation on subsequent heating. 

The latter part of the investigation deals with 
an elaborate study of the quantitative effects of 
deformation on crystal growth and recrystallisa¬ 
tion, and tjie structural changes produced in a 
crystal aggregate by deformation followed by heat 
may be summarised somewhat in the following 
way:— 

The first effects arc slight. They are revealed 
by slip bands, and in some cases by twins. The 
former are completely, and the latter to some ex¬ 
tent, removed by heating. No change is observed 
in the shape of the crystals. The boundaries 
appear unaffected, and, apart from the twins, 
there h no change in orientation. Thus far only 
the Interior of the crystals is affected. No iden¬ 
tities are lost. Somewhat greater deformation, 
however, produces crystal growth, and at this i 
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stage the boundaries of the crystals become active. 
The activity is shown in the capacity of the grow¬ 
ing crystal to push forward its boundary in certain 
directions, thereby invading other crystals, but 
even at this stage the orientation of the growing 
crystals is maintained. That of the crystals 
grown into is, of course, destroyed, unless it 
happens to be the same. The third stage, pro* 
duced by still greater deformation, appears to take 
place exclusively in the boundaries of deformed 
crystals. It is here that the new crystals are 
born, indicating the destruction of the original 
crystals and a complete change of orientation. 
Whereas, therefore, the early effects of deforma¬ 
tion are manifest in the interior of the crystals* 
the later ones appear to take place entirely at the 
boundaries. 

The chief facts established by these experiments 
are : (i) The largest crystals are always formed 
after the minimum amount of stress sufficient to 
produce growth, which minimum is determined by 
the annealing temperature; (2) the lower the tem¬ 
perature the greater the stress required to produce 
the large crystals; (3) there is no gradual 
increase in size from the original-sized crystals 
up to the largest which form directly from 
them. 

It is considered that all the evidence brought 
forward points to plastic deformation followed by 
heat as the true cause of crystal growth and re¬ 
crystallisation followed by crystal growth. The 
only exception to this is where an alteration of 
crystal form occurs when a metal passes through 
a phase change. Apart from the direct evidence 
against any growth of crystals in castings, con¬ 
firmatory evidence of the following nature has 
been obtained in this research: (1) Growth and 
recrystallisation can be induced by work; (2) the 
size of the crystals produced on heating at a given 
temperature after work is entirely dependent on 
the amount of deformation; (3) there is always in 
practice a limit to the crystal growth produced by- 
work and heat in any metal as a result of which 
a single crystal has not yet been produced by 
prolonged heating. Such a result, however, is 
theoretically imaginable, provided that the degree 
of deformation and subsequent temperature of 
heating could be adjusted to certain very precise 
conditions. 

Whatever forms of energy operate during the 
growth or recrystallisation of a crystal on heating, 
the authors 9 conclusion is that the energy is im¬ 
parted to the metal when it is deformed. That 
energy cannot be stored in the amorphous vitreous 
films, which, according to Sir George Beilby, are 
the cause of work-hardening in metals, because, 
as the authors have shown, the growth of crystals 
in a worked metal proceeds after all mechanical 
softening has taken place. Hence all the 
amorphous metal must have recrystallised. It is, 
moreover, difficult to explain why the least de- 
formation should produce the largest crystals on 
heating if growth depends op the presence of 
; amorphous metal. Further, the energy cannot be 
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stored in the amorphous cement around the 
crystals as conceived by Rosenhain, because 
(i) all the available evidence is against the view 
that the crystals of castings grow; (2) the greater 
the surface area of a crystal the more energy it 
should possess, and on this view a large crystal 


should absorb a small one. It has been shown 
that this is by no means always the case. It is 
considered that until much fuller knowledge of the 
structure and properties of crystals has been 
obiained, the true explanation of the effects of 
work upon metals will not be forthcoming. 


The New Star in Cygnus. 

By Major W. J. S. Lockyer. 


r T*HE new star in Cygnus, the third discovered 
-*■ in that constellation, and therefore desig¬ 
nated Nova Cygni III., was of magnitude 3 5 when 
first observed by Mr. Denning on August 20, but 
is now very faint, being below 9th magnitude. It 
is still visible in small telescopes, but requires 
large instruments for spectroscopic investigation. 

A summary of the earlier part of the star’s his¬ 
tory— i.e. previous to August 20 
—is brought together by Mr. 

Felix de Ray in the current 
issue of the Observatory (vol. 
xliii., No. 557, October), and is 
of great interest. Thus the 
object was not visible on June 3, 

1905, when a plate taken of that 
region showed stars down to the 
16th magnitude. On July 20 of 
the present year another plate 
taken there recorded stars down 
to magnitude 11; but still there 
was no trace of the nova. A 
photograph taken at Harvard on 
August 9, 1920, shows stars to 
the 9th magnitude,, and no nova 
appears upon it; but the object 
was recorded there on August 19, 
and its magnitude was then 4 8. 

An earlier record than this is 
given on a plate taken by Nils 
Tamm in Sweden on August 16 
of this year, when it was shown 
as a 7th-magnitude star. 

The above records give an 
idea of the nature of the rise in 
magnitude of the nova, and 
these data (broken lines), com¬ 
bined with the excellent series 
of observations made at Greenwich 


magnitude which may occur in the original curve. 
Thus on the descending side of the curve there 
are undoubtedly instances where the nova 
not merely retained the same magnitude for 
two consecutive nights, but actually increased in 
brightness. Such fluctuations were, however, on 
a very small scale, and nothing like the pro¬ 
nounced regular variations which Nova Persei 



Fig. i.— The light curve of Nova Cygni III., illustrating the rapid rise to maximum and the compara¬ 
tively slow descent. The unbroken line Is from observations made at Greenwich Obwrvtuory. 


(con¬ 


tinuous lines), and published in the same number 
of the Observatory (p. 367), enable the light 
curve of the nova to be constructed. This curve 
is given in Fig. 1. It will be seen that, like all 
novae, there is a very rapid rise to maximum bril¬ 
liancy, followed for a snort period by an almost 
as rapid decrease. After that the decrease is more 
gradual, but at a quicker rate than is generally 
the case in later stages of novse. 

It should be remarked that the Greenwich 
values here recorded are “smoothed” values— 
that is, a mean curve has been drawn through the 
original observed values. This process has the |' Sidmouth, 
drawback of eliminating any small oscillations of ! the nova 
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presented after it had reached the 4th magnitude, 
the amplitude of this fluctuation amounting to 
about one and a half magnitudes in periods of 
three or four days. 

No less interesting has been the spectroscopic 
study of this nova. Up to the present time very 
little has been published on the subject, but no 
doubt several communications upon it will be 
made at the November meeting of the Royal 
Astronomical Society. In Section A of the 
British Association at the recent meeting 
Prof. Fowler showed some slides taken from 
negatives secured at the Hill Observatory, 
on the night of August 22, when 
was approaching its maximum. 
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These photographs showed that the spectrum 
was practically identical with that of the 
star o Cygni—that is, it was practically an ab¬ 
sorption spectrum. This star is noted for ex¬ 
hibiting fine, sharp lines representing metals at 
a very high temperature, these lines being en¬ 
hanced when passing from the temperature of the 
arc to that of the spark. Two nights afterwards, 
when the nova attained its maximum brilliancy, all 
the lines became broad and fuzzy, and bright com¬ 
ponents to the lines began to show up at the red 
end of the spectrum. More recent work at the 
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a Cygni do not fit those in the nova is that, 
owing to the great velocity in the nova, these lines 
are displaced towards the left— ue . towards the 
violet* From measurements made, the velocity 
in the' line of sight works out at about 400 to 
900 km. per sec., depending on the date on which 
the photograph was taken. In this particular 
case—namely, August 26—the velocity was about 
900 km. per sec., and was actually the maximum 
velocity attained. 

At a late stage in their career novae begin to 
exhibit the nebular lines. The first indication of 



j. a Cygni. 2 . Nov* Cygni, August a 6 . 

Fig. 2.— I he st*ecirum of Nova l ygni on August a 6 , showing the typical nova spectrum. The comparison spectrum is that of a Cygni, 

which the nova closely resemUed on August 93. 


Hill Observatory has shown that at later stages 
all lines became more diffuse, a larger number 
of bright components appeared, and the continu¬ 
ous spectrum began to dim. 

The stage when the nova showed a typical nova 
spectrum is illustrated in Fig. 2. It will be 
noticed that amongst others all the dark hydrogen 
lines have bright components on the right-hand 
side. For the, sake of comparison, a spectrum of 
the star o Cygni is placed above the nova spec¬ 
trum, and the line HP is made to fit the dark HP 
in the nova. 

The reason why the other hydrogen lines in 


this stage having been reached in the present nova 
was recorded on a photograph taken at the Hill 
Observatory, Sidmuuth, on October 22. The 
stage might have been reached at possibly an 
earlier date, but no records were available between 
October 2 and the date mentioned above. 

As a rule, new stars arc far more scarce than 
comets, but Mr. Felix de Ray points out the interest¬ 
ing fact that for a couple of years novae have 
been more plentiful than comets, and that at the 
present time no fewer than four novae, including 
Nova Aquilae III., Nova Lyrse, and Nova Ophiuchi 
IV., can be observed with smMl apertures. 


Obit 

Dr, Hermann Struve. 

T AR. KARL HERMANN STRUVE, who died 
^ on August 12 at the age of sixty-six, be¬ 
longed to a family famous in astronomy, being 
the son of Otlo Struve, and the grandson of 
F. G. W. Struve. All three were gold medallists 
of the Royal Astronomical Society, this being a 
unique case of hereditary distinction in the annals 
of that body. 

K. H. Struve was born at Pulkova in 1854, 
being the third of the four sons of Otto Struve, 
who was then director of Pulkova Observatory. 
He studied at Dorpat University, where he showed 
special aptitude in physics and optics. Apparently 
it was the acquisition of the 30-in. refractor at 
Pulkova that tempted him to devote his life to 
astronomy. It was with this instrument that he 
made the splendid series of observations of 
Saturn’s satellites for which his name will be 
chiefly remembered. He adopted the plan of com¬ 
paring the satellites with each other, instead of 
with Saturn, which led to a great increase in 
accuracy. His discussion of the observations 
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gave greatly improved values of the masses of 
primary, ring, and satellites, and of the positions 
of Saturn’s equator and the orbit planes; it also 
revealed some interesting librations in longitude. 
For this work Struve was awarded the R.A.S. 
medal and the Damoiseau prize of the Paris 
Academy. A similar investigation on the system 
of Mars gave the position of Mars’s equator, the 
amount of its oblateness, and the rate of motion 
of the nodes. 

Other astronomical work included double-star 
measures, star parallaxes, micrometer measures of 
Eros, and drawings of Jupiter; moreover, in 1874 
Struve took part in the Russian expedition to 
Port Possiet, Eastern Asia, to observe the transit 
of Venus. 

In 1895 Struve became professor of astronomy 
at KSnigsberg, and director of the observatory, 
for which he obtained a 32*5-cm. refractor. In 
l 9°4j* succeeded Dr. W.>oerster as director of 
the Berlin-Babelsberg Observatory, retaining this 
post until his death. So late as 1916 he made 
further observations on Saturn’s satellites with 
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the a6-in. refractor there. He suffered for some 
time from heart trouble, and his death was prob¬ 
ably accelerated by a bad fall last springy. He 
married in 1885, and leaves a son and daughter. 


Alfred Lionel Lewis. 

We regret to record the death of Mr. 
Alfred Lionel Lewis on October 22. Mr. 
Lewis, who was in his seventy-ninth year, joined 
the Anthropological Society of London in 1866, 
and was elected a member of its council in 1869. 
When the society was absorbed by the foundation 
of the Anthropological Institute in 1871, Mr. 
Lewis became a member of this body, of which 
at the time of his death he was one of the oldest 
members. He was elected a member of the 
council in 1876, and in 1886 he became treasurer, 
an office which he continued to hold for seventeen 
years. From 1905 to 1907 he served as vice- 
president. Mr. Lewis’s interests were directed 
almost exclusively to archaeology, and in particular 
to megalithic monuments, a subject on which he 
was for many years recognised, especially in 
France, as one of the foremost authorities. The 
great accuracy of his measured plans and draw¬ 
ings was not the least valuable feature in the 
numerous papers on this subject which he con¬ 
tributed to the Proceedings of the Anthropological 
Institute, the Prehistoric Congresses of France, 
the International Congresses on Prehistoric 
Archaeology, the International Congress of Re¬ 
ligions, and the British Association. He had 
already attained the fiftieth year of his member- 
f ship of the last-named body, and had looked for¬ 
ward eagerly to taking part in 1921 in the cele¬ 
bration of the jubilee of the Royal Anthropological 
Institute. 


The death is announced, at the age of seventy- 
five, of Dr. Anton Weichselbaum, emeritus 
professor of pathological anatomy in the Uni¬ 
versity of Vienna. Soon after graduation, 
Weichselbaum became interested in pathology, 
and published work on the nature of rheumatoid 
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arthritis. Before long he turned his attention to 
the then young science of bacteriology, and in*- 
vestigated the cause of pneumonia. About 1880, 
after a detailed investigation of a number of cases 
of this disease, he published a paper in which he 
described a coccus, the Diplococcus pncuiiiOnia#» 
as the causative organism, which corresponded 
with the organism previously described by 
Fraenkel. In 1887 his magnum opus appeared, on 
the discovery and description of the causal organs 
ism of cerebrospinal fever, the Diplococcus infra 1 
cellul-aris, which is now almost universally ao 
cepted as the causative organism of this disease. 
In 1885 Weichselbaum succeeded Rokitansky in 
the chair of pathological anatomy, remaining on 
the active staff of the university until last year, 
when he was appointed emeritus professor. In 
1912 he was installed as Rector Magnificus for 
the year, the highest honour in the gift of the 
university. Weichselbaum was a great invest^ 
gator and a teacher of repute. In addition to 
numerous original papers and communications, he 
was the author of “ Elements of Pathological 
Histology,” which was translated into English. 


The death of Mr. William Melville is re¬ 
corded in Engineering for October 29 as having oc¬ 
curred on October 21. Mr. Melville was born in 
1850, and served his pupilage with the North 
British Railway Co., under Mr. James Bell. He 
joined the Glasgow and South-Western Railway 
in 1874, and rose to be engineer-in-chief of the 
company, a position from which he retired in 
1916. Mr. Melville was responsible for a large 
number of extensions and improvements on the 
railways and docks in Scotland, among which 
may be mentioned the widening of the City Union 
lines, Glasgow, which comprised the demolition 
of the old viaduct carrying the railway over the 
Clyde, and the substitution therefor of a new 
viaduct carrying four lines on the site of the old 
| viaduct. He also extended St. Enoch Station, 

1 Glasgow, adding six new platforms to the six of 
j the original station. 


Notes. 


Wk are glad to note that a movement is on foot 
to establish a memorial to the late Mr. W. Duddcll, 
whose early death in November, 1917, deprived many 
of a valued friend and cut short a career of scientific 
research ot great brilliance. Mr. DuddelPs work on 
the recording of the wave-form of alternating cur¬ 
rents, including the development of the oscillograph, 
had great influence on alternating current theory as 
well as on telephony, while his well-known researches 
on the electric arc led up to a large field of develop¬ 
ment in wireless telegraphy. The memorial is to 
take the form of a medal to be awarded periodically 
by the council of the Physical Society at its discretion 
to those who have advanced physical knowledge by 
the invention or design of scientific instruments or 
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j of materials used in their construction. If sufficient 
{ funds are available, it is also proposed to form a 
fund to be devoted to the. foundation of scholarships 
| or prizes to be awarded to students of the Physical 
| Society under conditions to be determined by the 
council. We are sure that the many friends whom 
Mr, Duddell made among the members of the Institu¬ 
tion of Electrical Engineers and of the Rontgen 
Society, of both of which he had been president, and 
of the Physical Society, of which he was for some- 
years the treasurer, will be glad of the opportunity 
to support the scheme. An influential committee has 
been formed under the chairmanship of Sir William 
Bragg (president of the Physical Society). Mr. R. S. 
Whipple (president of the Optical Society) is acting 
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as hon. secretary to the Duddell Memorial Fund, and 
subscriptions may be sent to him at 15 Creighton 
Avenue, Muswell Hill, N.io. 

f With the advice and assistance of the National 
Research Council of the United States, a co-operating 
group of scientific investigators of insect pests and 
plant diseases, together with representatives of leading 
industrial concerns engaged in the manufacture of 
chemicals and appliances used in fighting these 
enemies of crops, has been organised under the name 
of the Crop Protection Institute. This institute will 
undertake and support a series of thorough scientific 
studies of the crop pests themselves and of the means 
for improving and standardising the materials and 
appliances used in fighting them. The Board of 
Trustees of the institute is composed of nine scientific 
men representing leading organisations interested in 
crop protection and four representatives of the manu¬ 
facturing and commercial interests. The temporary 
secretary is Mr. Harrison E. Howe, chairman of the 
Division of Research Extension of the National 
Research Council. The annual losses as a result of 
the attacks on growing and stored crops by insect 
pests and plant diseases are enormous, despite all that 
has been done to lessen them. A conservative esti¬ 
mate of the loss of wheat in the United States in a 
single recent year on account of the black-stem rust 
is l8o,o0o,ooo bushels, and this pest is but one of 
many that attack the wheat every year. 

The Federal Government of Australia, acting in 
response to representations which have been made 
to it, has taken steps for the preservation of the 
aborigines who are under its jurisdiction. It has been 
decided to set aside part of the State lands in the 
Northern Territories as a reservation for the tribes. 
This aboriginal reserve will include the Mann and 
Petersen Ranges and practically the whole of Lake 
Amadeus. Areas have also been set aside by the 
Governments of South and Western Australia in the 
adjoining districts for the purpose of this reserve. No 
intimation has been received that medical attention 
will be provided, but it is to be hoped that, if no step 
in this direction has been taken, some form of medical 
service may be instituted, as it is essential to the 
success of any scheme to preserve the aboriginal from 
extinction. 

Thr presidential address delivered by Sir Robert 
Hadfield to the ninth annual conference of the British 
Commercial Gas Association at Sheffield on Octo¬ 
ber 19 has now been published. The address deals 
with a number of problems connected with increased 
production and with the economy of natural resources. 
True economy does not consist in the mere cutting 
down of expenditure; wi9e expenditure on improved 
working conditions, on modern plant, on research, 
and on education is more than ever necessary. In¬ 
creased production demands economy of fuel, 
diminished cost per unit of production, and the better 
organisation and training of labour by scientific 
planning and direction of the details of operations. 
This would be accompanied by a decrease of strain 
on the workers rather than by an increase, owing to 
the elimination of unnecessarily fatiguing methods 
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and the extension of the use of labour-saving 
machinery. The universal adoption of modem 
methods of obtaining heat and power would result 
in cheaper factory construction, economy of space, 
increased speed and trustworthiness of output, and 
decreased consumption of fuel. Tables are given to 
show the present state of the national industries, and 
also to compare gas, coal, and electric heating from 
the point of view of cost and consumption of coal in 
the heating and melting of steel. It is evident that 
for heating to moderate temperatures coal is the 
cheapest fuel; whilst for melting, producer gas is by 
far the most economical. Electric energy cannot 
compete with gas in cost, except for certain classes 
of work at very high temperatures. The author again 
directs attention to the necessity of applying scientific 
principles more thoroughly to the design of furnaces, 
and urges the desirability of a study of the important 
researches of Groume-Grjimailo on the flow of heated 
gases through a furnace. 

The Carnegie Corporation of New York some time 
ago made a gift of five million dollars to the American 
National Research Council and National Academy of 
Sciences, of which about one million dollars is to be 
devoted to the erection of a building in Washington 
to serve as the home of these two closely related 
scientific organisations. The remainder of the total 
sum is to serve as an endowment for the maintenance 
of the Council, A site for the building, comprising 
an entire block of land near the present Lincoln 
Memorial in Potomac Park, has just been obtained 
at a cost of about 200,000 dollars through gifts from 
about a score of generous individuals, most of whom 
are business men associated with great industrial 
concerns or generally interested in the promotion of 
American science. The National Research Council, 
which was organised during the war to aid the 
Government in mobilising the scientific resources of 
America, in both personnel and material, for attack 
on scientific problems connected with America’s war¬ 
time activities, has now been reorganised on a peace¬ 
time basis as a permanent institution for the promo¬ 
tion of scientific research and the dissemination of 
scientific information. It is not a Government Depart¬ 
ment or Bureau, but is privately supported and 
wholly controlled by the co-operating scientific men 
of the country. The major part of its membership 
is composed of appointed representatives of about 
forty American major scientific and technical societies. 
Dr. George E. Hale, director of the Mount Wilson 
Solar Observatory, is the honorary chairman, and 
Dr. H. A. Bumstead, professor of physics at Yale 
University, is the active chairman for the present year. 
Dr. Vernon Kellogg, formerly of Stanford University, 
is the permanent secretary. 

The Institut Internationa] d’Anthropologic has been 
formally constituted, with a provisional council of 
direction, consisting of representatives of seventeen 
nationalities. 

Mr. Alan A. Campbell Swinton, chairman of the 
council of the Royal Society of Arts, will deliver the 
inaugural addfess of the 167th session on Wednesday, 
November 17, at 8 p.ifi. His subject wilt be *'W!re* 
less Telegraphy and Telephony.” 
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The annual general meeting of the National Union 
of Scientific Workers is to be held at King’s College, 
Strand, on Saturday, November 13, at 2.30, An 
invitation to attend is extended to all scientific 
workers. The annual dinner of the union will take 
place in the evening of the same day. 

The Stockholm correspondent of the Morning Post 
announces that the Nobel prize in medicine for 1919 
has been awarded to Dr. Jules Bordet, chief of the 
Pasteur Institute, Brussels, and the same prize for 
1920 to Prof. August Krogh, professor of physiology 
in the University of Copenhagen. 

The Prince ov Monaco has summoned a meeting 
of representatives of the Oceanographic Section of 
the International Union of Geodesy and Geophysics 
for January 25, 1921, at Paris. An extensive pro- 
gramme of the work to be undertaken by the Section 
will be submitted to this meeting. 

A discussion on the African arc and meridian will 
be held in the rooms of the Royal Astronomical 
Society on Friday, November 5, at 5 p.m. The chair 
will be. taken by Col. E. H. Hills. Col. H. G. Lyons 
will open the discussion, which will be continued by 
Sir Charles Close, Col. E. M. Jack, Mr. A. R. 
Hinks, Mr. C. G. T. McCaw, and probably Sir 
S. G. Burrard and Sir G. Lenox-Conyngham. 

The British Motor Cycle and Cycle-car Research 
Association has been approved by the Department of 
Scientific and Industrial Research as complying with 
the conditions laid down in the Government scheme 
for the encouragement of industrial research. The 
association may be approached through Major II. R. 
Watling, “The Towers,” Warwick Road, Coventry. 

The Civil Service Commission of Canada announces 
the promotion of Mr. Arthur Gibson to the position 
of Dominion Entomologist and head of the Entomo¬ 
logical Branch of the Dominion Department of Agri¬ 
culture. Mr, Gibson has been Acting Dominion 
Entomologist since the death of Dr. C. Gordon Hewitt 
in February last. 

The Institute of Industrial Administration, no Vic¬ 
toria Street, London, S.W.i, has among its objects 
“the general advancement of knowledge relative to 
the principles of industrial administration and their 
applications.” The inaugural meeting was held on 
October 23, when an address on the industrial ques¬ 
tion was given by Viscount Haldane. Other meeting* 
to, be held are as follows:—November 9, The In¬ 
fluence of Exposed Records on Output, F. M. Lawson; 
November 23, Staff Selection and Promotion, E. W. 
Cousins; December 7, Road Transport as an Aid to 
Industrial Management, R. Twplvetrees; December 21, 
Standardisation of Rate-fixing Methods, J. E. Powell; 
January n, 1921, The Measure of Output in Agri¬ 
culture! W. J. Malden; and January 25, News and 
its Influence on Output, H. $. Rylands. 

Mr. F. S. Spiers, secretary of the Faraday Society, 
was recently appointed by the King an Officer of the 
British Empire (O.B.E.), and reference was made 
to tfel* honour at the opening of the joint meeting on 
the physics and chemistry of colloids described else- 
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where in this issue. Mr. Spiers has been responsible 
for the organisation. of, the many valuable joint con¬ 
ferences arranged by the Faraday Society during Sir 
Robert Hadfield’s presidency, and everyone who has 
attended any of them will be glad to know that his 
work has met with official recognition. He was 
secretary of the two British Scientific Products 
Exhibitions organised in 1918 and 1919 by the British 
Science Guild, and is secretary of the Institute of 
Physics, which there is every reason to believe will 
eventually occupy a very strong position among 
scientific bodies. 

In recent notes in the Astr. Nachr . (No. 5047) and 
the Paris Comptes rendus (vol. clxxi., p. 520) Prof. 
Carl Stbrmer describes most interesting results from 
photographic observations made at seven stations in 
Norway on the height of a very brilliant aurora seen 
on the night of March 22-23 l as L More than six 
hundred photographs were taken. Only some of the 
plates have been fully studied, but these give for the 
summits of some of the auroral rays heights of the 
order of 500 km. Prof. Stormer describes a unique 
corona, seen on March 23 about 3h. 45m. a.m. G.M.T., 
of “long blue rays of indescribable beauty.” Of this 
he himself, at his station at Bygdo, near Christiania, 
obtained several photographs, but unfortunately by 
that time all his other stations had run out of plates. 
He is anxious to know whether anyone else obtained 
a photograph of the blue rays, as he thinks their 
height was probably quite exceptional. 

The second reading of the British Empire Exhibi¬ 
tion (Guarantee) Bill was carried in the House of 
Commons on November 1. The exhibition is to be 
held in London in 1923, and to be representative of 
the industries and resources of the British Empire. 
U will be privately organised, but has received official 
recognition and support. The King has given it his 
patronage, and the Prince of Wales is to be president 
of the General Committee. Under the Bill the 
Government proposes to guarantee the sum of 
ioo,oool., subject to private guarantees amounting to 
500,000 1 . being forthcoming. As a condition of the 
guarantee, the Board of Trade is to approve the 
manager of the exhibition, the executive committee, 
and the general conditions under which the exhibition 
will be run, so that the Government may be in a 
position to secure that the exhibition is conducted 
with proper regard to economy and on lines which 
will ensure a success worthy of the object in view. 

The usual winter courses of the Ecole d’Anthro¬ 
pologic began at Paris on November 3. Prof. 
Manouvrier’s subject is the anthropological problems 
of heredity; Prof. Hervd’s the regional ethnology of 
France and the conclusion of a study of crossings; 
Prof. Mahoudeau’s the naturalists and philosophers 
of the eighteenth century, and the struggle against 
creationism; Prof, de Mortillet’s labour, industry, 
and commerce among primitive peoples; Prof. Caps¬ 
tan’s the meet recent observations upon the megaliths 
of Brittany, upon Alsatian and Belgian prehistorics, and, 
generally, upon the architecture and art of prehistoric 
times; Prof. Schrader continues his teaching on the 
normal and abnormal relations of modern civilisation 
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with natural laws; Prof. Papillauli lectures on the 
psycho-sociology of art; Prof. Zaborowski on the 
ancient and modern peoples of Europe and America ; 
Prof. Anthony on morphological determinism in 
biology; and Prof. Vinson on the languages of 
Europe, We miss the usual announcement of con¬ 
ferences. 

Prof. Rogkt in his third Chadwick lecture, de¬ 
livered on Friday, October 29, dealt with the future 
activities in the civil community of the public health 
department of the League of Red Cross Societies. 
The work to be undertaken has been divided up among 
seven sections. The first is concerned with social 
diseases. The lecturer pointed out the difficulty of 
including these affections in Red Cross work; never¬ 
theless, he is of opinion that science is bound to do 
its utmost to stamp out the “social evil.’' At the 
same time every moral and religious influence must 
also be brought to bear on the subject. The second 
section will deal with the prevention of tuberculosis. 
Prof. Roget stated that both preventive methods and 
the segregation of tuberculous persons must be em¬ 
ployed in this work. The third section will be devoted 
to the prevention of malaria, chiefly by carrying out 
scientific changes which have been proved to be effec¬ 
tive in the administration of areas in which the disease 
is rife. Child welfare and nursing will be the work of 
the fourth section. With the collaboration of the 
visiting nurse with the mother work can be done 
which is peculiarly suited to Red Cross organisations. 
Another section is concerned with preventive medi¬ 
cine; preventive service could be efficient only when 
a large number of Red Cross laboratories had been 
placed at the disposal of the medical practitioner. 
The seventh section would have the greatest task of 
all, that of education. Museums, lectureships, health 
libraries, and literature were all necessary, particularly 
in thore countries in which hygiene, sanitation, and 
dean housing are neglected. 

In an important paper by Mr. A. L. Kroeber on 
“California Culture Provinces' 1 (University of Cali¬ 
fornia Publications in Ethnology, vol. xvii., No. 27) 
the author dismisses the theory held bv American 
ethnologists that California represents a well-defined 
culture.area. This region falls more properly into three 
areas : northern, central, and southern. Of these the 
northern is part of the culture of the North Pacific 
roost, with its centre in British Columbia. In the 
south the foundation of everything is Mexican, but 
the culture has taken its peculiar shape and colour 
on the spot. What the author says of the south-west 
may be generally applied to the other regions : “The 
truth is that the south-west is too insuperably com¬ 
plex to be condensed into a formula or surrounded 
with a line on the map." 

Orskrvf.rs of social life in India have long been 
aware that certain varieties of the sAri or sheet are 
distinctive marks of caste. In the October issue of 
Man Mr. R. S. Nicholson describes some remarkable 
methods of ornamentation of the sAri which prevail 
in the Cuddapa district of the Madras Presidency. 
New cloths, though they may have been previously 
procured, are assumed in the eighth month of the 
Tdugu year, corresponding With October-November. 
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Each type of cloth has a special border, indicating 
the god in whose honour the cloth is worn- a special 
colour for the NAga or snake god, the Mother god¬ 
desses, and so on. These special marks on women’s 
cloths seem to be peculiar to Southern India, and, 
so far as has hitherto been observed, do not prevail 
in the north. 

Much interest has lately been excited by the 
attempted breeding of a pair of bee-eaters in Scot¬ 
land. Those birds look up their quarters on a sand¬ 
bank of the River Esk at Musselburgh, and it .seemed 
at one time probable that they would succeed in rear¬ 
ing young. A full account of this attempt and its 
lamentable ending is given by Dr. Eagle Clarke in the 
Scptembcr-October issue of the Scottish Naturalist. 

Thk Philippine Journal of Science (vol. xvi., No. 4) 
is devoted to an interesting and valuable survey of 
the avifauna and flora -of the Philippines. The 
author, Mr. R. C. McGregor, gives a condensed but 
vividly written account of the various types of forest 
of this region in relation, on one hand, to their 
economic value, and, on the other, to the problems 
they present to the ecologist. He then proceeds to 
give a lively review of the birds of this area and 
their distribution in regard to the different types of 
forest, supplementing his observations by comparisons 
with other types of tropical ^ forests in Africa and 
America. To naturalists at large this essay will prove 
supremely interesting and helpful. Furthermore, it 
is illustrated by a number of beautiful plates. 

Memoirs of the Agricultural Department of India, 
Entomological Series, vol. v,, No. 5 (May, 1920), 
deals with two destructive species of rice-leaf hoppers. 
This well-illustrated brochure by C. S, Misra em¬ 
phasises the great damage done by these insects. In 
the Chhattisgarh Division of the Central Provinces 
in 1914 they were reported to have damaged 3,000,000 
acres, causing a loss approximately of 14,000,000 
rupees. From observations conducted on the habits 
of these insects it was ascertained that they have a 
strong predilection for light. In order to apply the 
use of light traps satisfactorily it was necessary that 
the cultivators should co-operate in the work, but the 
Chhattisgarhi ryot is both superstitious and lethargic. 
No amount of persuasion could induce him to go to 
his fields at night and light the lamps, owing to his 
innate dread of evil spirits. Among other methods the 
necessity for clean cultivation and the elimination of 
all grassy areas in the immediate vicinity of the 
paddy fields is emphasised. The use of large field- 
bags, 6 ft. long, 4 ft. broad, and 4 ft. deep, attached 
to a light bamboo frame is also advised. Each bag can 
be carried by two men at a walking pace and drawn 
through the fields when the plants are small. The 
inside of the bags should be smeared with kerosene 
in order to prevent the leaf-hoppers from escaping 
when once they arc caught. The possibility of select¬ 
ing immune varieties of paddy is a subject worth 
consideration, together with the relation of the ripen¬ 
ing period to the incidence of the pests. 

Sealing operations at the Pribilof Islands dosed for 
the season on August io, and the IJnited States Bureau 
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of Fisheries reports that telegraphic information has 
been received stating that a total of 25,978 pelts had 
b4en taken during this calendar year ( Science , 
October 8). Of this number 21,936 were taken on 
St, Paul Island and the remainder on St. George 
Island; 721 of the pelts were from seals seven 
years of age or older. A by-products plant was in 
operation on St. Paul Island which produced some 
1800 gallons of oil and 29,000 lb. of meat or 
fertiliser. These figures could have been exceeded 
if the Bureau had been able to obtain more 
labourers from the Aleutian Islands. Comments 
are made on the rumour that the United States 
Government intends to remove restrictions cn 
pelagic sealing in the North Pacific Ocean and 
Bering Sea. North of the thirtieth parallel of north 
latitude, and in the seas of Bering, Kamchatka, 
Okhotsk, and Japan, pelagic seal-fishing is prohibited 
by an agreement entered into in 1911 by the United 
States, Great Britain, Russia, and Japan, which is in 
perpetuity unless one pr more of the signatories dis¬ 
sent from it. This agreement has never been 
rescinded, and in face of the benefits which have been 
shown to accrue from the proper management of fur- 
seal herds—in the fiscal year 1920 the United States 
revenue from the sale of skins was 1,457,790 dollars, 
and Great Britain and Japan take shares of 15 per 
cent, each of the annual catch—there is no likelihood 
of the re-introduction of pelagic seal-fishing. The 
Alaskan herd is protected by the patrolling vessels of 
the United States and Canada working in co¬ 
operation. 

Thk Lancet of October 23 contains an interesting 
account of an outbreak of Senecio disease, or 
cirrhosis of the liver due to Senecio poisoning, which 
occurred in the George district of Cape Province, 
Union of South Africa, in 1918. Dr. F. C. Willmot 
and Mr. G. W. Robertson, the authors of the article, 
state that the disease has been traced to the presence 
of the toxic seeds of Senecio ilicifolius and Senecio 
Burchelli in wheat harvested from fields in which 
these weeds were prevalent. They mention that pre¬ 
cisely similar diseases (Molteno disease in South 
Africa, Winton’s disease in New Zealand, and Fictnu 
disease in Nova Scotia) have long been known in 
farm animals, especially horses, but they appear to 
be unaware that so long ago as 1911 Dr. H. E. 
Watt, working in the Imperial Institute laboratories, 
Isolated from Senecio latifolius, the plant chiefly sus¬ 
pected of causing, the disease in horses in South 
Africa, two toxic alkaloids, senecifoline and sened- 
folidine. These alkaloids were afterwards examined 
pharmacologically by Prof. Cushny, and found to 
produce hepatic cirrhosis in the animals used, the 
symptoms and post-mortem findings being identical 
in all respects with those recorded by the veterinary 
surgeon s who have dealt with cases of Molteno, 
WintorTs, or Pictou disease In South Africa, New 
Zealand, and Canada respectively. The outbreak now 
recorded by Dr. Willmot and Mr. Robertson is, how¬ 
ever, probably the first instance of Senecio poisoning 
in human beings, and it raises the interesting 
question of the possible occurrence of cases in 
Europe, since Senecio jacobaea, the source of the 
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disease in sheep in Nova Scotia, is a common weed 
in the United Kingdom and throughout Europe. In 
this country, however, the cleaning of wheat prior 
to its conversion into flour is probably so efficiently 
done that the risk is negligible. 

Wandering storms form the subject of un article 
by Prof. A. McAdie, of Harvard University, in the 
Geographical Review for July last. The com¬ 
munication is for the most part based on Sir 
Napier Shaw’s “Manual of Meteorology,” part iv., 
published during the war, which discusses the 
relation of the wind to barometric pressure and the 
travel of cyclones. Prof. McAdie instances three un¬ 
usual storm tracks dealt with by Sir Napier Shaw, 
and alludes to the need in forecasting of knowledge 
of recurving storms, with especial reference to the 
aviator and his long-distance flights. A remarkable 
instance is given by the author of the erratic travel 
of a disturbance from May 8 to June 6, 1910. This is 
tracked from the Strait of Juan do Fuca to the Grand 
Banks, when it is said to have recurved again and 
again, arid to have come back to the Continent on 
May 26. It then merged with a storm that was 
moving north from Texas, and after meandering 
about to the cast and north-east of Nova Scotia for 
ten days, until June 6, the disturbance dissipated. 

The October issue of the Abstracts and Papers 
published by the Institution of Civil Engineers 
contains 300 abstracts occupying more than 
200 pages, and an index of 12 pages, The necessity 
for such a publication if the results of foreign inves¬ 
tigations are to be made available in the engineering 
industries of this country will bo apparent to every 
reader. Taking the abstracts which deal with the 
uses and properties of concrete for structural pur¬ 
poses, wo find that a five years’ experience in Ger¬ 
many of the use of furnace-slag as a substitute for 
gravel and sand in concrete has shown that slag- 
concrete is stronger than concrete made of Rhine 
sand. The conditions under which Portland cement 
can be stored for a couple of years without the 
strength of the concrete made from it suffering have 
been investigated in America. In Germany a saving 
of 17 per cent, has been effected by the substitution 
of concrete for brick in workmen’s dwellings. In 
South Africa the manufacture of large pipes of con¬ 
crete by the centrifugal process has proved successful. 
In Belgium the best way of driving concrete piles 
without injury to them has been investigated; while 
the American Railway Engineers’ Association has 
found concrete road-beds uniformly successful. 

In the Journal de Physique for August last MM. 
H. Abraham, E. Bloch, and L. Bloch describe their 
direct-reading thermionic voltmeter which is manu¬ 
factured by Carpentier. The invention of this 
instrument is a notable step in the development of 
the science, of electrical measurement. Hitherto it 
has been impossible to get a direct-reading voltmeter 
which would read one volt of alternating pressure 
accurately. This instrument gives a direct reading 
for the ten-millionth part of an alternating volt. It 
Consists of two thermionic amplifiers, followed bv 
two thermionic valves in parallel, the “plate” cur- 
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rent of which is measured by an ordinary direct- 
current milliammeter. With the help of this instru¬ 
ment the measurement of very minute alternating 
currents and pressures is as simple as everyday 
measurements with ordinary voltmeters and am¬ 
meters. By its use absolute measurements of induct¬ 
ances and capacities are made in a few minutes with 
a maximum inaccuracy of about i in 1000. By the 
use of suitable electrical “ filters ” very approximately 
sine-shaped waves are obtained by blocking out the 
disturbing harmonics. The authors have shown 
recently in the same journal how the frequency of 
the alternating currents can be determined with high 
accuracy. Its sensitiveness is shown by the fact 
that it can measure, by means of a direct reading of 
the pointer, the capacity of a sphere one millimetre in 
radiuB. The instrument has very many useful 
applications. 


Our Astronomical Column* 


Comets. —Dr. Kudara, who rediscovered Tempers 
second comet last May, gives the following revised 
elements for it in Popular Astronomy for October. 
He also gives the corrected R.A. for the observation 
on May 25 last as 22b. 55m. 437s. : 


T « 1920 June 16196 G.M.T, 
iS 6 * 39 ' 


(2=3 120° 46' 
* - 12° 45 ' 

< t > 

log a -0*47515 




fl 

^19*0*0 

21 *) 


The period is the shortest of any known comet with 
the exception of that of Encke. 

Popular Astronomy also contains the following 
elements of Borrelly's comet (1905 II.) deduced by 
Mr. F. E. Seagrave from observations on 1918 Octo¬ 
ber 9 and December 6 and 1919 February 4: 


Some comments on the statistics just issued by 
Lloyd's Register for the quarter ending on Septem¬ 
ber 30 appear in Engineering for October 22. Before 
the war the merchant tonnage under construction in 
this country usually exceeded the total building in 
all other countries in the world; at present the 
tonnage building abroad exceeds our tonnage under 
construction by about 103,000 tons. At the end of 
September the vessels building in this country num¬ 
bered 961 with a total gross tonnage of 3,731,098, 
a ft increase during the year Of more than 32 per cent.; 
in comparison with the figure for September, 1913, 
the increase is more than 90 per cent. The individual 
tonnage In no case exceeds 25,000. With regard to 
the tonnage building abroad, the most noticeable 
feature is the decline in the tonnage building in the 
United States, where there are now only 312 vessels 
with an aggregate gross tonnage of 1,772,193 in hand, 
as compared with 767 vessels and a gross tonnage of 
3,470.748 for the corresponding quarter of last year. Of 
the vessels now under construction, 114 with a total 
gross tonnage of 796,060 are intended for carrying 
oil in bulk. The United States is building 79 of 
these ships, and there are 32 building in the United 
Kingdom. Only five small steamers are being con¬ 
structed of reinforced concrete in the United King¬ 
dom, their total tonnage amounting to 2354; eleven 
vessels of this type are being built abroad, having a 
total tonnage of 24,069. 

The miscellaneous catalogue (No. 2, 1920) of 
second-hand books just issued by Mr. W. H, Robin¬ 
son, 4 Nelson Street, Newcastle-upon-Tyne, contains 
nearly a thousand items, about two hundred of which 
deal with scientific subjects. The prices asked for the 
works appear very reasonable. The catalogue can be 
obtained upon application. 

We have received from the firm of Scientific 
Appliances, Southampton Row, W.C.i, a copy of its 
illustrated catalogue, which shows the apparatus 
available in two sections of the establishment. 
Section E contains electrical and magnetic apparatus, 
and fittings such as telephone sets, fighting sets, 
Whitehurst machines, accumulators, etc. Section O 
comprises optical appliances and drawing materials. 
NO. 2662 , VOL. 106 ] , 


T-1918 Nov. 16 8632 G.M.T. 
"= 352 ° 33 ' 33 * 

51 - 76* S f 2' 
i - 301° 29* 14* 


7 ° sr ' 

514*023" 
log a “6*559350 


Mount Wilson Observations of Capella.— Some 
account of the remarkable observations of Capella as 
a double star at Mount Wilson, using interferometer 
methods on the 100-in. equatorial, was given in 
Nature last April. The Astrofhysical Journal for 
June contains further details; the theory of the inter¬ 
ferometer is described by Mr. A. A. Michelson, while 
Mr. J. A. Anderson discusses the observations of 
Capella, and finds the orbit from observations on six 
days ranging from 1919 December 30 to 1920 April 23, 
combined with the spectroscopic data. The following 
are the adopted elements: Period»104*006 days; 
periastron = Julian day 2422387*0; 0*05249# « 

130,924,000 km,; e»o*oi6; **140° 30'; w =#117*3°; 
parallax“0*0600#; masses of components in terms of 
sun, 4*62 and 3*65. These elements satisfy the ob¬ 
servations with no error exceeding 0*00004* in distance 
and 0-9° in position-angle, but the author points out 
that a longer series would probably show much larger 
residuals, since the interferometer multiplies the 
theoretical resolving power by 2$ only. 

From the close resemblance of the spectrum of one 
of the components with that of the sun it is probable 
that the surface brilliancy is much the same as the 
sun’s, in which case the diameter of each Star would 
be of the order of ten times that of the sun, or one- 
tenth of tlte distance between them. It is noted that 
the visual magnitudes of the two components must be 
very nearly the same, since the interference fringes 
completely vanished on superposition. 

Variation in the Light of Jupiter.—A novel use 
of the photo-electric cell was made by Herr P. 
Guthnick at the Berlin-Babelsberg Observatory 
in an investigation as to whether the light of 
Jupiter showed any variation in the course df 
the planet’s rotation owing to different markings 
being presented to us. In fact, last December 
and January there was a distinct variation having 
an amplitude of 0*14 magnitude. However, this 
rapidly diminished, and by February was only 
0*04 magnitude. The author remarks that this rapid 
change gives support to the temporary variability In 
the light of Neptune In a period of eight hours ob¬ 
served by Prof. Hall and discussed In Monthly Notices, 
yols. xfiv. and lxxv. Unfortunately, Neptune Is too 
faint for observation with the photo-electric cell, other* 
nwrnlt 8 c * eterm * nation rotation-period might 
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Educational Science.* 


By Sir Robrrt Blair. LLD. 


r p HE value to education of science end the scie n ti fi c 
a method has hitherto been for the most pert 
Indirect and incidental* It has consisted very largely 
in deductions from another branch of study, namely! 
psychology, and has resulted for the most part from 
the invasion into education of those who were not 
themselves educationists. A moment has now been 
reached when education itself should be made the 
subject of a distinct department of science, when 
teachers themselves should become men of science. 

There is in this respect a close analogy between 
education and medicine. Training the mind implies 
a knowledge of the mind, just as healing the body 
implies a knowledge of the body. Thus, logically, 
education is based upon psychology, as medicine is 
based on anatomy and physiology. And there the 
text-books of educational method are usually content 
to leave it. But medicine is much more than applied 
physiology. It constitutes an independent system of 
facts, gathered and analysed, not by physiologists in 
the laboratory, but by physicians working in the hos¬ 
pital or by the bedside. In the same way, then, 
education as a science should be something more than 
mere applied psychology. It nnust be built up not out 
Of the sffeculations of theorists, or from the deduc¬ 
tions of psychologists, but by direct, definite, ad hoc 
inquiries concentrated upon tne problems of the class¬ 
room by teachers themselves. When by their own 
researches teachers have demonstrated that their art 
is, in fact, a science, then, and not until then, will 
the public allow them the moral, social, and economic 
status which it already accords to other professions. 
The engineer and the doctor are duly recognised as 
scientific experts. The educationist should see to it 
that his science also becomes recognised, no longer 
as a general topic upon which any cultured layman 
may aogjTtotise, but as a technical branch of science, 
in which the educationist atone, in virtue of his special 
knowledge, his special training, his special experi¬ 
ence, Is the acknowledged expert. 

Educational science has hitherto followed two main 
lines of investigation: first, the evaluation and im¬ 
provement of teachers * methods, and, secondly,, the 
diagnosis and treatment of children’s individual 
capacities. 

I. Tarn Psychology of the Individual Child. 

It is upon the fattier problem, or group of problems, 
thwt experimental work has in the past been chiefly 
directed, and in the Immediate future is likely to be 
.concentrated with the most fruitful results. The 
recant advances, In “individual psychology "—the 
youngest branch of that Infant science—have greatly 
emphasised the need, and assisted? the development, of 
individual teaching. The keynote of successful 
instruction is to adept that instruction to the Indi¬ 
vidual chilcj. But before Instruction can be so adapted 
the needs and the capacities of the Indi v idua l mid 
ratiat first be di scove r ed* 

Such diwwenr (tot in aflt sc i e n ces) may proceed by 
“ UMMMMNIt' MM MpfiTnMMi 

(») Tto formnr method Jo, in oftwetion, the oMw, 
At one ftnet to fte ton* of Stmtay Rail ami Mi 
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perhaps to be regretted that of late simple observa¬ 
tion and description have been neglected for the mate 
ambitious method of experimental testa. There Is 
much that a vigilant teacher can do without using 
any special apparatus and without conducting mb y 
special experiment Conscientious records of the 
behaviour and responses of individual Children, 
accurately described without any admixture of infer¬ 
ence or hypothesis, would lay broad foundations upon 
which subsequent investigators could build. The otudy 
of children's temperament and character, for example 
—factors which have not yet been accorded their due 
weight in education—must for the present proceed 
upon these simpler lines. 

(2) With experimental tests the progress w4 » 
during the last decade has been enormous. The intel¬ 
ligence scale devised by Blnet for the diagnosis of 
mental deficiency, the mental tests employed by the 
American Army, the vocational tests now coming into 
use for the selection of employees—these have dome 
much to familiarise, not school teachers and school 
doctors only, but also the general public, with the 
aims and possibilities of psychological measurement. 
More recently an endeavour" has been made to assess 
directly the results of school fastruction, and to record 
in quantitative terms the course of progress from 
year to year, by means of standardised tests for educa¬ 
tional attainments. In this country research com¬ 
mittees of the British Association and of the Child- 
Study Society have already commenced the stan¬ 
dardisation of normal performances in such subjects 
as reading* and arithmetic. In America attempts have 
been made to standardise even move elusive subjects, 
such as drawing, handwork, English composition, and 
the subjects of the curriculum of the secondary school. 

B. Treatment. 

This work of diagnosis has, done much to foster 
individual and differential teaching—the adaptation, of 
education to individual children, or at least to special 
groups and types* 11 has not only assisted the machinery 
oi segregation*-—of selecting, the mentally deficient! ehtid 
at one end of the scale and the scholarship chUd at 
the other—but it has also provided a method, far 
assessing the results of different teaching methods 
as applied to there segregated groups. Progress has 
been most pronounced in the case of the iummbsL 
The mentally defective are now taught in special 
schools* and receive an instruction of a specially 
adapted type* Some advance has more recently been 
made in differentiating the various grades and kinds 
of so-called deficiency, and in discriminating between 
the deficient and the merely backward and du& With 
regard to the morally defective and delinquent little 
scientific work has been attempted in this country, 
with the sole exception of the new experiment 
initiated by the Birmingham justices. In the United 
States mmm twenty centres or clinics have been eetofe 
fashed for the psychological examination of exceptional 
children t and in England school medical officers and 
others have urged the need far “intermediate” classes 
or schools not only to aacMsunodate backward and 
borderline cases and canes of Knitted or special defect 
(r.g. “number-defect ” aad so-called “word-blind¬ 
ness ’% but a loo to act os cfaorhig4unBaas* 

In Germany and elsewhere special interest has 
been aroused fa super-normal children. The few fa 
instigations already made show dearly that additional 
attention, expenditure, study, and provision* will yield 
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for the community a far richer return in the case of 
the super-normal than in the sub-normal. 

' At Harvard and elsewhere psychologists have for 
come time been elaborating psychological tests to 
select those who are best fitted for different types of 
vocation. The investigation is still only in its initial 
stages, but it is clear that if vocational guidance were 
based, In part at least, upon observations and records 
made at school instead of being based upon the limited 
interests and knowledge of the child and his parents, 
then not only employers, but also employees, their 
work, and the community as a whole, would profit. 

A large proportion of the vast wastage involved in the 
current system of indiscriminate engagement on 
probation would be saved. 

The influence of sex, social status, and race upon 
individual differences in educational abilities has been 
studied upon a small scale. The differences are 
marked; and differences in sex and social status, 
when better understood, might well be taken into 
account both in diagnosing mental deficiency and in 
Awarding scholarships. As a rule, however, those due 
to sex and race are smaller than is popularly sup¬ 
posed, How far these differences, and those associated 
with sorial status, are inborn and ineradicable, and 
how far they are due to differences in training and in 
tradition ran scarcely be determined without a vast 
array of data. 

IJ. Teaching Methods. 

The subjects taught and the methods of teaching 
have considerably changed during recent years. In 
the more progressive types of schools several broad 
tendencies may be discerned. All owe their accept¬ 
ance in part to the results of scientific investigators. 

(t) Far leas emphasis is now laid upon the 
disciplinary value of subjects, and upon subfects the 
value of which is almost solely disciplinary. Following 
in the steps of a series of American investigators, 
Winch and Sleight in this country have shown very 
clearly that practice in one kind of activity produres 
improvements in other kinds of activities only under 
verv limited and special conditions. The whole con¬ 
ception of transfer of training is thus changed, or 
(some maintain) destroyed; and the earlier notion of 
education as the strengthening, through exercise, of 
certain general faculties has consequently been revolu¬ 
tionised. There is a tendency to select subjects and 
methods of teaching rather for their material than 
for their general value. 

(2) Far less emphasis is now laid upon an advance 
according to strict logical sequence tn teaching a given 
sublert of the curriculum to children of successive 
ages. The steps and methods are being adapted rather 
to the natural capacities and interests of the child of 
each age. This genetic point of view has received 
great help and encouragement from experimental 
psychology. Binet’s own scale of intelligence was 
intended largely as a study in the mental development 
of the normal’ child. The developmental^ phases of 
particular characteristics (e.g. children's ideals) and 
special characteristics of particular developmental 
bases (*.£. adolescence) have been elaborately studied 
y Stanley Hall and his followers. Psychology, 
indeed, has done much to emphasise the importance 
of the post-pubertal period—the school-leaving age, 
and the years that follow. Such studies have an 
obvious bearing upon the curriculum and methods for 
Our new continuation schools. But it is, perhaps, 

In the revolutionary changes in the teaching methods 
of the infants’ schools—changes that are already pro¬ 
foundly influencing the methods of the senior cfepart- 
menl^-that the influence of *dcntific study has been 
most strongly at work. j 
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(3) Increasing emphasis is now being laid upon 
, mental and motor activities . Early educational prac¬ 
tice, like early psychology, was exoessively intei- 
lectualistic. Recent child-study, however, has em¬ 
phasised the importance of the motor and of the 
emotional aspects the child’s mental life. As a con¬ 
sequence, the theory and practice of education have 
assumed more of the pragmatic character which has 
characterised contemporary philosophy. 

The progressive introduction of manual and prac¬ 
tical subjects, both in and for themselves, and as 
aspects of other subjects, forms the most notable 
instance of this tendency. The educational process 
is assumed to start not from the child’s sensations (as 
nineteenth-oentury theory was so apt to maintain), 
but rather from his motor reactions to oertain per¬ 
ceptual objects—objects of vital importance to him 
and to his species under primitive conditions, and 
therefore appealing to certain instinctive impulses. 
Further, the child's activities in the school should 
be not, indeed, identical, but continuous, with 
the activities of his subsequent profession or trade. 
Upon these grounds handicraft should now find a 
lace in every school curriculum. It will be inserted 
oth for its own sake and for the sake of its con¬ 
nections with other subjects, whether thev be subjects 
of school life, of after life, or of human life generally. 

(4) As a result of recent psychological work, more 
attention is now being paid to the emotional , moral, 
and aesthetic activities. This is a second instance of 
the same reaction from excessive intellectualismu 
Education in this country has ever claimed to form 
character as well as to impart knowledge. Formerly 
this aim characterised the public schools rather than 
the public elementary schools. Recently, however, 
much has been done to infuse into the latter some¬ 
thing of the spirit of the public schools. The principle 
of self-government, for example, has been applied with 
success not only in certain elementary schools, but 
also in several colonies for juvenile delinquents. And 
in the latter case its success has been attributed by 
the initiators directly to the fact that it is corollary of 
sound child-psychology. 

Bearing closely upon the subject of moral and 
emotional training is the work of the psycho-analysts. 
Freud has shown that many forms of mental in¬ 
efficiency in later life—both major (such as hysteria, 
neurosis, certain kinds of “ shell-shock,” etc.) and 
minor (such as lapses of memory, of action, slips of 
tongue and pen are traceable to the repression of 
emotional experiences in earlier life. The principles 
themselves may, perhaps, still be regarded as, in part, 
a matter of controversy. But the discoveries upon 
which they are based vividly illustrate the enormous 
importance of the natural instincts, interests, and 
activities inherited by the child as part of his bio¬ 
logical equipment; and, together with the work done 
by English psychologists such as Shand and 
McDougall upon the emotional basis of character, 
have already had a considerable Influence upon educa¬ 
tional theory in this country. 

(5) Increasing emphasis is now being laid upon 
freedom for individual effort and initiative. Here, 
again, the corollaries drawn from the psycho-analytic 
doctrines as to the dangers of repression are most 
suggestive. Already a better understanding of child- 
nature has led to the substitution of ** internal ” fo* 
“external ’* discipline; and the predetermined routine, 
demanded of entire classes is giving way to the 
growing recognition of the educational value ef 

I spontaneous efforts initiated by the individual, alone 
, or in social co-operation with his fellows. 

In appealing for greater freedom still, the new 
1 psychology is in- line with the more advanced educa- 
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tkmal experiments, such as the work done by Madame 
Montessorl and the founders ol the Little Common* 
wealth. 

(6) The hygiene and technique of menial work is 
itself being baaed upon scientific investigation. Of 
the numerous problems in the conditions and character 
of mental work generally, two deserve special men* 
tion—fatigue and the economy and technique of 
learning. 

But of all the results of educational psychology, 


perhaps the most valuable is the slow but progressive 
inculcation of the whole teaching profession with a 
scientific spirit in their work, and a scientific attitude 
towards their pupils and their problems. Matter 
taught and teaching methods are no longer exclusively 
determined by mere tradition or mere opinion. They 
are being based more and more upon impartial oh* 
servation, careful records, and statistical andtlysla*-^ 
ofben assisted by laboratory technique—of the actual) 
behaviour of individual children. 


Popular Relativity and the Velocity of Light , 1 


By Sir Oliver Lodge, F.R.S. 


I N using the phrase ‘‘popular relativity” I 
indicate that what I am criticising is not 
Einstein’s equations—which seem to have justified 
themselves by results—but some of the modes of 
interpreting them in ordinary language. Especially 
do 1 attack that proposition which asserts that to 
every observer the velocity of light will not only be 
constant in reality, but will also superficially appear 
constant even when he ignores his own motion through 
the light-conveying medium—a proposition or postu¬ 
late or axiom which has been snown to lead to 


curious and, as 1 think, illegitimate complications, 
threatening to land physicists in regions to which 
they have no right of entry, and tempting them to 
interfere with metaphysical abstractions beyond their 
proper ken. 

Not that a physicist’s proper ken is limited to what 
he immediately observes; he is entitled, and indeed 
required, to interpret appearances rationally by taking 
into account every relevant adventitious circumstance, 
including complications due to his own unobserved, 
and perhaps unobservable, travel through space. 

In a relativity discussion at the Physical Society 
recently a member is reported to have asked the 
pertinent question: “ Does an observer merely ob¬ 

serve, or does he think as well? ” If he thinks, 1 
urge that he can allow for changes in his measuring 
Instruments and any other consequences of possible 
motion, and can refrain from making deductions about 
spare and time on the strength of experiments on 
matter. 

He will know that his senses are material senses, 
and that all his experiments are made ultimately by 
their aid. He will know that he can only experiment 
even on the aether of space indirectly by means of 
matter, for he has no other means 01 getting a grip 
on it. Possibly he may be unable to grip it even 
thus, but matter gives him his only chance; he cer¬ 
tainly cannot experiment on abstractions like space 
and time. 

On the basis of material experiments he may be 
able to make deductions or draw Inferences about the 
aether, because that certainly has some Inter-relations 
with matter; but it is probably illegitimate, on the 
basis of material experiments, to make deductions 
about space and time at all ; they are not likely to 
be affected by anything that matter can do, and it is 
only matter with which we can directly deal. 

The relation between space and time that represents 
the velocity of light gives us directly one property of 
the aether, viz. the product of its electric and mag¬ 
netic constants, both of which separately are at present 
unknown. Every student who accepts the aether of 
space as a reality is probably ready to admit that the 
velocity ot light through free tether is an absolute 

1 *ubounce jf tbit controvert**! note »u ctjmmunicwed to Section A 

tof tbb UiUish Amo lemon at the Cardiff meeting on Augutt ay. 
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constant, not dependent on anything that either the 
observer or the source is doing, has done, or may do. 

But this admission has been erected into a fetish' 
by the theory of relativity, at least when expressed 
in ordinary words, and is interpreted as requiring 
that to every observer, whatever he may be doing, 
the velocity of light in every direction will appear the 
same. 

That Js not only a different, it is a contradictory,, 
proposition. Given the constancy of the real velocity 
of light—if an observer travel to meet it, it must 
appear to arrive more quickly than if he travel away 
from it, provided he has any means of making the 
observation at all. He may be unable to make the 
observation, but suppose he can make it, say by the 
aid of Jupiter’s satellites, and detected a discrepancy, 
he need not infer any real change in the .velocity of 
light; because, if he thinks, he can attribute any ob¬ 
served difference to his own motion, and thereby 
emerge with clear and simple views. If he sets out 
with the gratuitous notion that he can never become 
aware of his own motion, or that his own motion 
has no meaning, he will indeed encounter a puzzling 
universe, and will presently long for a Copernicus to- 
unravel the subjective complexities of observation. 

But it may well be extremely difficult for an 
observer to measure the velocity of light through the 
aether except with the aid of some return signal which* 
the aether likewise has to transmit in the opposite 
direction; and in that case he may find that the 
to-and-fro pair of journeys take exactly the same 
time in every direction. 

This, as everyone knows, has been done for a to- 
and-fro journey of a beam of light. And the timing 
is exact, not only to the first order of small quantities, 
as might readily be expected, but to the second order 
also—an exactitude which, if rigid unchangeable 
materials could be used, would not be expected, and 
ought not to occur. But if the dimensions of the 
material object used as the foundation-stone of his 
apparatus are subject to change by reason of motion, 
and if the changes are in accordance with the elec¬ 
trical theory of matter, as suggested by FitzGerald* 
and elaborated by Lorentz, then everything becomes 
clear again until we come to astronomical and gravita¬ 
tional applications, and the precisely negative result 
of Mlchelson and Morley is precisely explained. 

A mathematical doctrine of relativity may be based 
upon this experimental result, and may be convenient 
for reasoning purposes, but no such doctrine is 
required by tne facts. The facts are patient of the 
doctrine; they do not compel it, nor do they justify 
it* Any comprehensive mathematical expression is 
liable to permit other modes of interpretation, as well 
as the simplest and truest or the one most directly 
applicable to the problem in hand. It is devised to 
cover one set of facts, but in its generality it is apt 
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to aw mm Why, then/ proceed to build up on 
an aquation on elaborate metaphysical structure? 
And, especially, why imagine that the success of the 
Einstein equation proves the observed velocity of light 
to be the same whatever the motion of the observer ? 
If the observer thinks, and if he is aware of the 
FltzGeraltiXorentz contraction, he will know that 
such a proposition Is not true; he will know that the 
velocity of tight is not equal in all directions in a 
relatively drifting medium, that the wave-front is 
riot concentric t& the observer, and that the Michelson 
■experiment gives no proof of anything of the kind. 

The uniformity of the aether makes the obtaining 
of positive results difficult; there seem to be always 
compensations. Some day we may be able to evade 
this experimental difficulty, but meanwhile, if we 
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observer can never obtenSSt 

or that one set of axes of reference is neCMterfy 
equivalent to every ocher and indiettoguisbeWe by 
any kind of superficial observation, then we seem to 
be in accord with present experience. From that 
supposition definite consequences can, with adequate 
skill, be deduced, and the deductions have been rub- 
jected to successful verification. 

But if on the strength of that remarkable achieve¬ 
ment some enthusiasts proceed to formulate proposi¬ 
tions which by ignoring the motion of the observer 
and all its consequences complicate the rest of the 
universe unduly, then, however much we may admire 
their skill and ability, I ask whether they ought not 
to be regarded as Bolsheviks and pulled up, 


Emil Fischer s Contributions to Organic Chemistry. 1 

By Dr. M. O. Forster, F.R.S. 


E MIL FISCHER was born on October 9, 1852, at 
Euskirchen, and his death on July 14, 19x9, 
occurred at a time when every element of constructive 
and harmonising influence was most sorely needed. 
Since 1892, when he succeeded von Hofmann, he 
had fulfilled the duties of professor and director of 
the chemical institute in the University of Berlin 
with increasing distinction. Physically commanding, 
his authority rested on, the solid foundation of natural 
cfcgnity. The brisk, upright carriage marked the man 
of action ; the glowing eyes revealed his attitude of 
constant, keen inquiry; it was impossible to escape 
his contagious enthusiasm. * 

Fischer addressed himself to organic chemical 
research at the opening of its brightest epoch. Having 
described the preparation of pbenylhydrazine in 1875,, 
he devoted many succeeding years to developing the 
transformations of that remarkable substance. During 
tWs period he also collaborated with his cousin, Otto 
Fischer, in elucidating the constitution of rosanitine 
bases, their first joint paper appearing in 18761 It 
is noteworthy that, in spite of his early interest in 
the chemistry of these and other colouring matters, 
and notwithstanding his association with von Baeyer, 
beginning in Strasbourg and continuing until he left 
Munich to occupy the chair of chemistry at Erlangen 
in 1882, he nevertheless resisted the temptation to 
succeed Caro as director of research in the Badische 
factory, although at this time (1883) the colour industry 
was in the early flush of its active growth. 

When reviewed as a chapter which is closed* 
Fischer’s work must be regarded as having estab¬ 
lished upon » firm basis the fundamental science 0 4 
biochemistry. The assimilation of carbon dioxide and 
water bv plants, the variety and complexity of sac¬ 
charide molecules proceeding therefrom, the degrada¬ 
tion of the proteins the probable course of their 
synthesis from amino-acids and the power of assem¬ 
blage or of disruption exerted by enzymes on all those 
building materials of the animal and vegetable king¬ 
doms are subjects which Fischer not merely illu¬ 
minated, but was the first to place m coherent 
arrangement and intelligible sequence. Recognition 
of the fact that all this was accomplished, not by 
mtitotiquary processes or theerka, but by difid 
devekpneni of the thoughts and operations expended 
by Liebig, von Hofmann, Pasteur, and voa Baeyer, 
Is perhaps the highest tribute which can be paid to hk 
genius. 

Fischer 1 * association with the branch of chemistry 

1 Synopsis of th* KmH Fischer Memo rial Lecture delivered before the 
Owmtcal Society on October *8, 
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which first brought him fame began in >884, when 
he discovered phertylglucos&zone, produced from 
glucose, fructose, and mannose by the action of 
phenyl hydrazine. At that time only two aldohoxoses 
(glucose and galactose) and two ketohexoses (fructose 
and sorbose) were known and recognised as straight- 
chain pentahydroxy-derivatives. According to the 
requirements of van’t Hoff 1 * theory, a pentahydroxy. 
aldehyde of this class, in which five carbon atoms are 
each associated with one hydroxyl group, should 
appear in sixteen stereoisomeric forms, eight of these 
bemg enantiomorphs of the remainder. The bare 
statement that Fischer and his collaborators elucidated 
the configuration of twelve such isomerides, most of 
which they synthesised for that purpose,, although 
perhaps an accurate summary of his opening achieve¬ 
ment, conveys but a nebulous impression of the 
character and amount of the labour involved. Mere- 
over, bis discovery of y-methvlglucoside in 1914, and 
t he c onsequent recognition of cyclic relatione distinct 
from that occurring tn «, sued 0-ghtcoee, hove opened 
W V* * multitude of ctmtingewt tswroeride** 
these of d-glwcose alone numbering ten. Thus Fischer 
not only elaborated his own sugar chemistry, but oteo 
added to this the foundation of a new carbohydrate 
classification. 


* ne tmeuto influence on Fischer 1 * work in <M* 
field was the discovery, m association with Tafet to 
rrl'.c® J' a®* £-wrose. The former sugar he 

identified with dLfructose* wbdst £-»crose {§ now 
recogmsed as di-sorbose. The above-mentioned Syn¬ 
thetical operations, and man? others connected wm 
pentoses, tetroses, and artificial sugars cotofifafaar 
more "Jf 1 * •** atoms of carbon, wdrt effected by 
means off the cyanohydrin reaction* Pasteur's method 
of separating optical antipodes, and the d is c o ve ry that 
when a monobasic sugar-acid is heated with q uto oftte 
** *4°^ configuration a# the carbon ateno 

(rftoT* ** the cartGxyl ****»« epteerisad 

One of the mmt ranorkaUe KtlmnmM, 1 * m 
tones unsurpassed bv aay organic. clteatiat 1 was 
Wsefart » synth esis of the principal r of 

Chneee ttwn t. I* 1*32 Stmfcer ha* shaw* that 
«>B-wt tamrin n • minnrannil rf eiimiii fm iW 
add , but hPterfr the emdwriaahad^MMMt 

mUlwi i^Ti^V ?*iv tm ^ n *** «*»<*b* «s «o* ria lhi g 
of tfgallte acM. Thi# «t synthesised In j*« 

b Lt - . a 5 d - found , t0 ^ crystalline, althapcfr 
astringent, and m K>u he sfc«*ed> that A, wifawfH] 
constituent of Chinese tannin does pi** pltiePte W 
hydrolysis. By a series of complex synthetical oper&- 
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in association with Bergmann he prepared in was determined by similar means. Jt was the know- 

the penia-(tn» 4 i|{ailoyl>-atinvauvtis ot a- and ledge thus gained which led Fischer to represent 

income, and found them to be indistinguishable enzyme-action by the analogy of a lock-and-key, and 

from the principle of Chinese tannin excepting for to conclude that disaccharides are fermented only as 

a alight duierence in optical activity, a consequence of preliminary hydrolysis. Turning his 

Fischer is entitled to a high place amongst the attention to secretions of animal origin (1896), he 

notable figures in chemical history associated with studied the behaviour of carbohydrates and glucosides 

problems arising from the structure of uric acid and towards a great variety of tissue extracts and juices, 

its derivatives. This work, begun in 1881, when he but it was when these were applied by him, in asso- 

resohred caffeine into methyl carbamide and dimethyl- ciation with Abderhalden (1903], to the proteins and 

alloxan, reached its climax in 1898, when he derived polypeptides that the most fruitful results arose, from 

purine from uric acid by means of indirect de- which it followed very clearly that the synthetic poly- 

oxidation. It has now passed into the text-books, peptides are susceptible to zymoiysis only when con- 

and the classification of ail such materials, many of structed of those amino-acids which occur in the 

which are important products of anhnal and vege- natural proteins themselves. 

table metabolism, is based on his notation of 1897. Although the subjects to which Fischer mainly 
In view of their extent and the far-reaching Wo- devoted his attention were not related directly to 

chemical conclusions based upon them, the labours problems of manufacture, he quickly made contact 

of Fischer to the region of proteins make the same with the chemical industry, and many of the processes 

appeal to the imagination and evoke the same delight in use at the Bayer, H&chst, and Bdhrmger factories 

in craftsmanship as his activities amongst c&rbo- were baaed upon principles developed m hta labors- 

hydrates. Recognising amino-acids as the building tory; the improvement which he effected in the pro- 

materials of albuminoid molecules, he devised an un- duction of diethylbarbiturle acid led to this compound 

rivalled practical method for isolating them from the becoming one of the most valuable hypnotic* in 

complex mixtures which follow the hvdrolytk dis- pharmacy under the name "veronal'* Whilst 

ruption of the proteins. Accumulating a large number shunning publicity in its grosser forms, he played an 

of such units in their optically active forms, he pro- active part in the German chemical world, and the 

ceeded to reassemble them as anhydrides, and thus reliance placed on his judgment by leaders of the 

elaborated molecules which, although much simpler German chemical industry ultimately grew into an 

than natural proteins, nevertheless approach them in attitude of trust which was quite exceptional. It was 

physical properties. These were called polypeptides, this which enabled Mm to become instrumental to 

and one of them, an octadecapeptide described in establishing the Kaiser-Wilhelm-Institut fur Chemie, 

1907, attained a molecular weignt of 1213. The a research foundation independent of teaching duties 

experimental methods developed in the course of these inaugurated in 1912. A pronounced individualist, he 

investigations are too complex for summary descrip- trusted personalities more than organisations and 

tlon, but they represent an extraordinary technical wisdom more than learning, his own kindling per- 

fcat, and establish a connecting link between labora- sonality and clear wisdom being freely applied to the 

tory svntheses and the peptones arising from incom- furtherance of scientific method, both industrial and 

plete disruption of protein molecules. The investiga- academic. 

tion is limited only bv material considerations, for a It is not difficult to imagine the demands which 
calculation made by Fischer in 1916 showed that the were made upon him during the war period, the 

octadecapeptide has 816 possible isomerides, whilst a five years which were destined to be his last. In a 

polvpeptide involving thirty amino-acid molecules directive capacity he was associated with many of 

differing widelv, but not entirely, amongst themselves the commissions charged with solving chemical 

mav have isomerides reaching 1-28 x 10*' in number. problems connected with the great conflict, but It 
Throughout these inquiries Fischer made frequent was the food shortage which engrossed his attention 

and skilful use of enzymes, developing a technique most urgently. There is no doubt that these labours 

which will offer substantial guidance to later in- and their fruitless issue preyed too heavily upon a 

vestigators of vita! changes. In 1894, having constitution undermined by lifelong over-appttcatfott 

assembled 0 variety of artificial carbohydrates, he to exhausting labour, and in view of the great age 

studied their behaviour towards different families of attained by his father, who passed the ninety-fourth 

yeast, drawing the fundamental conclusion that the year, his own demise was premature in every sense, 

fermentative enzyme is an asymmetric agent attack- Even when due allowance has been made for the 
tog only those molecules of which the configuration storehouse of accumulated farts upon which the 

does not differ too widely from that of d-glurose. chemists of his era were empowered to draw and for 

Applying this principle to the natural and artificial the variety of technique which was at their com- 

d-pturosldes, he ranged these in two groups, the mand, it can scarcely be claimed that in wealth of 

*-<f-g|ucQS?des being hvdrolvsed bv moltase and In- revelation and manipulative skill Emil Fischer is 

different towards emulsln, the 0 -d-giurOskles exhibit- eclipsed bv anv of his predecessors. It is difficult to 

!ng converse behaviour. The kghjeosides, d-galacto- imagine that he can be surpassed by any of his suc- 

sldes, arablnosldes, xriosldes, rhamnosldes, and gluco- cessors, but whether this be so or not, hts achieve- 

heptostdes were not affected by either enzyme, and the ment will remain for alt time a monument of industry, a 

gfucosidlc relation of sucrose* maltose, and lactose masterpice of symmetry, and a gospel of inspiration. 


The Physics and Chemistry of Colloids and their Bearing on Industrial Questions. 


*T % HE Faraday and Physical Societies held a joint 
A discussion on "Ths Physics and Chemistry of 
Colloids and their Bearing on Industrial Questions ” 
m October $£ In the spacious lecture theatre of the 
ia«ftiatkM of Mechanical Engineers. The societies 
•• "iBfps extremely fortunate to haying the subject intro¬ 
duced by Prof. Theodor $vedherg, of the University of 
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Upsala, who gave an excellent risumt, mainly from 
the physical point of view, of the present state of 
knowledge of the subject of colloids on the theoretical 
side. Prof. Svedberg’s written contribution Included 

S n excellent bibliography of the subject, which will 
e’ found most helpful to physicists and others who 
wish to become acquainted with modern theoretical 
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developments. The ensuing discussion was divided Na-lon content, refractive index, osmotic , pressure* 
into tne following tive sections; (i) ‘Emulsions and and conductivity, so that it.appears that the'.particles 
Emulsincation/' opened by Trot. b\ G. Donnan; present are identical in the soj and gel. On thfi 

42) ' The physical Properties of Elastic Gels/' opened contrary, in the curd form some of the soap separates 

by Mr, E. Hatschek and Trot. Jti. K. Trocter; out into fibrils and the conductivity disappears, this 

(3) “Crlass and Tyrosols,” opened by bir Herbert process being analogous to crystallisation. Prof, 

jackson; (4) “ Non-aqueous Systems,’ 1 opened by Sir McBain considered these results to bear out the view 

Robert Robertson; and (5) "Precipitation in Disperse 0 f Zsigmondy and others that the particles in both 

Systems: Catapboresis and Electro-endosniose," s gl and gel exist in micellar form and are linked 

opened by Prof. A, W. Porter. together Tn some way analogous to the structure of 

In section (i) the discussion centred mainly around liquid crystals. An example of thf extraordinary 

the important problem of the reversal of phases in character of the sol-gel transformation was brought 

emulsions produced by electrolytes. ihe results of to notice by Prof. Svedberg. A non-aqueous gel was 

experiments on soap emulsions carried out by Mr. formed of cadmium in alcohol having a cadmium 

S. S. Bhatnagar at University College, London, concentration of only 0-1 per cent,, in which the 

were , given by the author, who concluded that slightest vibration was sufficient to break down the 

there was a strict parallel between the reversal whole structure and change it to the sol state, 

of phases in emulsions and the precipitation of sus- Sir Herbert Jackson, in opening up the subject of 
pensions by electrolytes. Apart from the considerable glass and pyrosols, expressed doubt, except perhaps 

theoretical interest attaching Lo Lhe subject, the matter in some cases of colouring, as to whether glass came 

is of practical importance in that it is closely asso within the domain of colloids. With good glasses 

dated with the action of soaps as protective colloids, ordinary methods of illumination failed to reveal the 

to which property it appears probable their detergent Tyndall phenomenon, this being visible only with very 

nature is due. The speakers were unanimous strong illumination. The figures obtained by etching 

in affirming the efficiency of the electrical method, glasses he considered to be merely surface-tension 

first suggested by Clayton (Brit. Assoc. Colloid effects, and afforded no evidence whatever of the 

Reports, No. 2, p. 114, 191^), of ascertaining the colloidal nature of glass. In regard to the colouring 

point at which phase reversal takes place. A of glasses much research is needed into the condi- 

matter of considerable importance referred to by Prof. tions under which various colours ore produced. 

W. C. McC. Lewis, and agreed to by other speakers, Evidence was adduced by Sir Herbert which makes 

was the necessity when studying the effects of electro- jt appear probable that the colouring substances have 

lytes on colloids of employing solutions possessing specific effects, although pure diffraction effects 

the same conductivity rather than those of identical depending on the sizes of particles undoubtedly 

molar concentrations. exist. 

The discussion on the physical properties of elastic Non-aqueous colloid systems were dealt with under 
gels revealed how scanty is the present state of our three headings : (a) Nitro-cellulose, (b) Celluloid, and 

knowledge of the mechanism of gel formation and ( c ) Rubber. Sir Robert Robertson dealt with the col- 

the importance of further research in this direction. foidal properties of nitro-cellulose gelatinised by 

Mr. Hatschek emphasised the importance of an ex- means of suitable solvents, whitji properties have an 

tended study of the mechanical properties of gels, important bearing on the manufacture of propellants, 

which hitherto had been confined prectically to gelatin, Useful relationships had been established between the 

in which chemical complications may arise. A much viscosities of solutions of cellulose, those of the result- 

more promising field presented itself in non-aqueous j n g solutions of nitro-cellulose, and the mechanical 

systems, c.g. vulcanised rubber in benzene. In an properties of the final dried material. By con- 

investigation into the mechanical properties of gelatin trolling the viscosities of the solutions the required 

Mr. Hatschek had obtained the astonishing result that, mechanical properties of the resultant dried nitro- 

after straining a rectangular prism of 10 per cent, cellulose mixtures were assured. In connection with 

.gelatin gel for five days, not only had the stress prac- celluloid the discussion centred Iargelv around the 

tically disappeared, so that on removing the constraint solvent property of binary mixtures, such as ether- 

the strain remained, but the optical anisotropy alcohol, which is very different from that of the con- 

remained after removal of the stress. stituents separately. The. ether-alcohol complex 

Prof. Procter, in advocating his well-known solid- theory originally put forward by Baker was largely 

solution theory—which, he explained, differed from criticised. The discussion on the colloidal properties 

the sponge-like structure theory mainly on the ques- of rubber was confined practically to a communica¬ 
tion of size—pointed out that the difference was not tion by Mr. B. D. Porritt, who, in describing the 

unimportant, since microscopic size of network ex- effects of light on rubber, emphasised the important 

eludes or complicates the simple chemical causes part played in rubber deterioration bv oxygen, both 

which are sufficient for the solid-solution view. The as a catalyst and by direct chemical action. The 

-opposite view involves a mechanical structure which inclusion of a dye to absorb ultra-violet light helps 

itself demands explanation. Critics of the solid- to preyent the deterioration. Experiments on the 

solution theory, however, found it difficult to believe sol-gel transformation produced in rubber solutions 

that a 1 per cent, agar gel is a solid solution, and by light and oxygen were described. 

Prof. Procter admitted that the case of agar presented / Perhaps the most important paper of the whole 

great difficulties. /discussion, in that it represented a distinct ad-. 

Some very important work relating to jgel structure/ vancc in theory, was that by Mr. J. N. Mukherjee 

has been carried out in the laboratories of Prof, in section (5). Starting with the view that the 

McBain at Bristol on soap solutions, which in Prof, charge on a suspensold particle is due to adsorption, 

McBain’s opinion excludes the cellular-structure arising from chemical forces, of the ion the particle 

theory. It has been shown in his laboratory that a has in common with the peotising or stabilising dec- 

half-normal solution of sodium oieate could be made trolyte, Mr. Mukheriee has deduced a relation between 

to exist in any one of three forms: (a) Transparent the u electrical adsorbabilitv "of the oppositely charged 

liquid (sol), (fr) a jelly (gel), and (c) a curd. The sol ion of the precipitating electrolyte and its valency 

and gel are absolutely Identical in everv respect except and mobility. This theory not only results In 'the 

in mechanical properties. They display identity of same series of cations arranged in order of adsorb- 
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, as that for the precipitation of negatively 
charged auspensoids, but also agrees extremely Weil 

^P^imental results on 


On the whole, it may be said that the discussion 
centred around the physical properties of colloids 
rather than around their industrial applications, which 
are complex. Advancement in our knowledge of 
colloids can be made only by simplifying experimental 
conditions as much as possible, and thence building up 
step by step to the more complex cases. The full 
report of the discussion will be nublished in dun 
course by the Department of Scientific and Industrial 
Research, and should be read bv all those who 
are interested in this fascinating subject. 


University and Educational Intelligence. 

Bristol.— At Congregation held on October 22 the 
honorary degree of M.A. was conferred on Mr. Averv 
Adams, who has held the office of secretary to the 
Bristol Education Committee for thirty-three years; 
Mr. G. H, Burkhardt, head of the North'Wilts 
Secondary School and Technical Institution; and Mr. 
W. A. Knight, head of Sexey’s School at Bruton, 
Somerset, 


Cambridge. —The trustees of the Capt. Scott 
Memorial Polar Research Trust have offered the 
University sunt of 6oooZ. towards the provision of 
a suitable wing or annexe to a proposed new school 
of geography, the special wing to serve as a Polar 
research institute. There is a prospect of financial 
help towards the maintenance and upkeep of the 
institute from the same source. The institute is to 
act as a centre both for information on Polar matters 
and for the working up of results, and it is to include 
a Polar library, a museum of Polar equipment, a col¬ 
lection of biological and geological specimens, and a 
set of rooms for research work. Cambridge Univer¬ 
sity is chosen for the site of the institute ns a centre 
which has already proved itself friendly to such 
research; it contains a nucleus of Polar men able 
to use and take a keen interest in the department, 
and is likely to continue to produce men equipped 
with the necessary knowledge and spirit for further 
^ r ° r j # * °^ ar re £*ons. An appeal will shortly be 

issued for funds to endow the larger building required 
for geographical studies. 

A committee at Cambridge has collected a fund to 
commemorate Sir Tames Frazer’s great services to 
learning. Tt is proposed to endow a Frazer lecture- 
snip in social anthropology, the lecture to be given 
andLiverp r j tat ' ari at Oxford, Cambridge, Glasgow, 

It is proposed to make Dr. Duckworth. of Jesus 
college, reader in human anatomy. Dr. T. J. UA. 
Brotnwich,of St. John’s College, has been re-appointed 
«roI s L ty ^l ecturer ln mathematics. Prof, T. T. 

WUsofl has been elected a fellow of St. John’s College. 

The vote on the proposed statute admitting women 
to membership of the University has been fixed for 
December 8. 


Major David Davies, M.P., has given i2,$ooZ. u 
found a chair of tuberculosis at the Welsh Nations 
Medical School^ University of Wales. 


/.^V* t ree l® c fH res on ‘‘Four Great Geometers” 
(Archimedes, Galileo, Newton, and Clerk Maxwell) 
are announced for delivery by Mr. W, D. Eager at 
Gresham College, Basmghall Street, E.C2, on 
Nbyember 16-19. The lecture hour is 6 O’clock. 

_Th* sum of 425,000 1 . hns been stated bv Mr. 
A, L, Fisher, President of the Board of Educa- 
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tion, in reply to a question in Parliament, to be the 
price which the Duke of Bedford and his trustee® 
nave agreed to accept foe the Bloomsbury site offered 
by the Government to the Senate of the University 
of London. 

Notice is given by the University of London of 
the award in 1921 of the iool. Rogers prize, the sub* 
ject for which is “ Hyperthyroidism and its Surreal 
Treatment.” Copies of the regulations governing the 
competition and information as to the date on which 
the essays must be received can be obtained from 
the Academic Registrar, University of London, South 
Kensington, S.W.7. 

Viscount Haldane will deliver an address entitled 
t( The Nationalisation of Universities’* at a reufiion 
of old students of the Royal College of Science on 
Tuesday next, November 9, at the Imperial College 
Union, Prince Consort Road, South Kensington, 
London, S.W.7. The president of the Old Students’ 
Association, Sir Richard Gregory, will take the chair 
at 8 p.m. The address will be followed by discussion. 

The prospectus of the courses to be held at the 
Municipal College of Technology, Manchester, during 
the year 1920-21 has been issued. Full-time courses 
extending over three years, which lead to certificates 
and degrees, are provided in mechanical, electrical, 
and sanitary engineering, and in the chemical and 
textile industries. Another feature of the college is 
ihe provision of part-time day courses for engineers’ 
and other apprentices whose employers allow them to 
devote ono whole day per week to study. Part-time 
evening courses which extend over five years are also 
given for the purpose of training men for responsible 
posts in industrial affairs. Research and advanced 
study receive attention, and students are prepared In 
part-time classes for degrees at Manchester and 
London in natural and technological sciences. A new 
degree of Doctor of Philosophy has been instituted 
with, the object of encouraging research; candidates 
for this degree must be graduates of a university who 
have pursued an approved course of advanced study or 
research in Manchester University for a period of at 
least two years, of which not more than one year may 
be spent in another approved institution. Details of 
the full-time courses are given, but for particulars of 
the part-time classes application should be made to 
the Registrar for the prospectus of the department 
concerned. 

On September 29 the executive of the Engineering 
Training Association met, by authority of the council 
of that body, to consider the transference of the work 
of the association to the Federation of British Indus¬ 
tries or to the Engineering and National Em* 
plovers’ Federations. Representatives of these different 
bodies were present, and outlined the motives which 
induced their resoective organisations to make the 
offer. Mr. Richmond, on behalf of the Engineering 
and National Employers’ Federations, stated that the 
rhief reason for his society’s offer was the increasing 
frequency and the greater importance of training 
questions which occur in the agenda of the federa¬ 
tion’s conferences with Labour. Until now they had 
been satisfied with the work of the Engineering 
Training Association, but thev felt that as the latter 
bodv was about to cease to be an independent unit 
thev were in the best position to carry on its work 
without, interfering with that of other "organisations. 
Mr. Prescott, speaking for the Federation of British 
Industries, said that they were prepared to carry on 
the work of the Engineering Training Association if 
fhey were asked to do so, or to stand aside if they felt 
satisfied that the work would be done properly bjr 
someone else The co-ordination of industrial educa- 
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tjon was part of the work of hta body, but if ho 
could receive assurances that the Engineering and 
National Employers' Federations would keep the 
educational section of the Federation of British indus¬ 
tries fully informed, and that the two societies would 
co-operate in the fullest possible way, he would be glad 
to withdraw the offer of the latter in favour of the 
Employers' Federation. After a discussion the execu¬ 
tive of the Engineering Training Association decided 
to accept the offer of the Engineering and National 
Employers' Federations, and details of the transfer 
were delegated to the honorary organiser, Mr. A, E. 
Berrlman. 


Societies and Academies. 

Paris. 

Academy at Sciences, October u.—M, Henri 

Deslandres in the chair.—The president announced 
the death of Prof. Yves Delage.—G. B1 gourd ao; 
Corrections of the normal time-signals emitted by 
the Bureau international de l'Heure from January i 
to March 19, 1920. Two tables give corrections of 
the ordinary partly automatic signals and of the 
beats 1 and joo of the scientific signals. —Y. Delage : 
The application of the Pitot tube to the determina¬ 
tion of the velocity of ships and to the registration of 
the distances traversed. The Pitot tube has been much 
used for the determination of fluid velocities with 
respect to immersed solid objects; it can also be 
utilised to determine the velocity of on object moving 
in still water, and its application to the measurement 
of the speed of a vessel is described in the present 
communication. Various devices arc given for work¬ 
ing the indicator at a distance from the Pitot tube, 
for rendering the indications independent of the 
variations of the load of the vessel, and for arranging 
that the movements of the needle shall be proportional 
to V and not to V*, so that from the continuous curve 
the total distance traversed can be estimated.—C. 
Mooreo and G. Mlgnonac : The dehydrogenation of 
alcohols by catalytic oxidation under reduced pressure. 
The general method described in a previous paper for 
the preparation of aldehydes and ketones bv the 
catalytic oxidation of the" corresponding alcohols by 
air in presence of reduced silver gives excellent results 
for the alcohols of low molecular weight, but the 
yield diminishes as the molecular weight of the alcohol 
increases. By working under reduced pressure 
'{20 mm. to 40 mm.) this difficulty is removed.—P. 
Termter : The mylonites of the fourth Briancon 
tcaillt ,-The secretary announced the death of M. 
Daniel Pauline CEhlert, correspondant for the section 
of mineralogy.—A. CUM : The enumeration and 
constitution of anv Abelian body whatever.—L. 
Antoine: The possibility of extending the homaeo- 
morphy of two figures to their vicinity.—J, Andrade: 
Friction and isochronism,—Ch. Ddrid; Waves of 
shock. The results of the study of a series of photo¬ 
graphs of a stationary projectile placed in a stream of 
air moving at the fate of 450 metres per second. 
As the secondary waves are stationary, they can be 
more easily photographed and studied.—-W. A. Lett: 
A new method of navigation, permitting any vessel to 
enter and leave our (French} ports without risk when 
the usual means of determining the route are missing. 
An armoured cable traversed bv an alternating cut*rent 
with a musical freouenev is laid on the sea-floor along 
the track to be followed, and n telephonic receiving 
apparatus of sperial design is carried bv the entering 
vessel. One oerson without specialised knowledge can 
bring In a ship, as has been shown by oracHral trials 
nt Brest.—R. Dahrim: Tb* application of a new 
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method of physico-chemical volumetry. The solution? 
under examination are mixed with an equal vdhuny 
of phenol and the temperature of miscibility is deter* 
mined. The method has been applied to the study 61 
mixtures of solutions of sulphuric acid and sodium 
hydroxide, and two angular points are shown on the 
experimental curve corresponding to the formation of 
NaHSO* and Na,SO«. It Is noteworthy that when 
the neutralisation curve of sulphuric acid is followed 
by electrical conductivity or by cryoscopy no paint 
corresponding to the formation of NaHSO* is de¬ 
tected,—P. Bagno*: Causes of the transversal course 
of the libero-Hgneous bundles at the nodes of the 
Gramme®.—C. Beta: The trophic idle of the.endo- 

E es of orchids.—G. Astre : The biology of the moL 
s in the French coast dunes and its relations with 
botanical geography. A discussion of the distribu¬ 
tion of molluscs as affected by varying conditions of 
dryness. Apart from some secondary modifications 
of minor importance, the malacolo^lcal fauna of the 
dunes is not one which has evolved in view of adapta¬ 
tion to a special medium, but a fauna already pre¬ 
adapted on the Mediterranean coasts, and^ which has 
simply extended its area of distribution.—P. 
Wtntrebert * The aneural conduction of the ectoderm 
in the embryos of Amphibians.—M, Caullery and F. 
Mesoll : The existence of asexual multiplication in 
certain Sabellians (PotamiUa TorelU and Myxicola 
dinarde tuts).—L. Besson: Relations between the 
meteorological elements and the number of deaths 
through inflammatory diseases of the respiratory 
organs in Paris. The data covered £22 weeks, and 
showed a clear relation between the number of 
deaths and the mean temperature three weeks before. 
From o° C, to C. the fall in the number of 
deaths was proportional to the rise in temperature. 
Above 20 0 C. the deaths remained constant and 
independent of the temperature. 

Hobart. 

Royal Society of Tasmania, September 13.—Mr. L. 
Rod way, vice-president, in the chair.—Dr. W. L. 
Crowther: The Tasmanian aborigines. The general 
habits of the race were traced and the osteology 

of the aborigines was described.—H. H. &cott and 
C. Lord: Nototherium Milchelli . The apendicular 
skeleton, including the mamui and pes (hitherto 

unknown). The paper dealt in detail with the osteo- 
logical formations of the feet of the No tot her ia. After 
describing in detail the various characteristics of these 
and other portions of the specimen under review, the 
authors append various recapitulative notes on their 
studies to date. In the course of these they point out 

that their aim has been to show that the rninocehm 

type was not absent from the fauna of Australia in 
ages past. True to the structural type of the country, 
the animals retained the marsupial habit, simply 
grafting on to it the results of that evolutionary trend 
that has culminated in other lands in the Ferisso* 
dactylan lengulates. For the scientific use of the 
skeleton of Nototherium Mitchelli the author* are In¬ 
debted to Mr. R. M. Harrisson, of Smithton, who 
generously placed the specimens at their disposal for 
the purpose named. Mr. Harrisson has also presented 
the whole of the remains to the Tasmanian Museum, 
Hobart, with a view to their future exhibition lit 
that institution.—W. L. Crowther and Lord: A 
descriptive catalogue of the ostedlogical specimens 
relating to Homo tatmanewis contained in the Ta*** 
manian Museum. For their introductory remarks the 
authors state that during the course of the prepaid 
tipji of a paper dealing with certain recent valuable 
additions to the Tasmanian Museum it became neces¬ 
sary to revise the complete collection of the piteo- 
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«pwA?tfi» relating to the Tasmanian 
aboriginal*. The present list forme a record of the 
largest tingle collection of oeteological remains of 
the extinct Tasmanian aboriginals. The main portion 
of the paper deals with 361 astrological specimens 
relating to the Tasmanian aboriginals, each bone 
being described. 


Books Received* 

Recent Advances in Physical and Inorganic Chemis¬ 
try. By Prof, A. W. Stewart. Fourth edition. Pp. 
xvi+a86+v plates. (London : Longmans, Green and 
Co.) i&r. net. 

Aeronautics in Theory and Experiment. By W. L. 
Cowley and Dr. H. Levi Second edition. Pp. xii-f- 
331+plates, (London: E, Arnold.) 255. net. 

Spiritualism and the New Psychology. By M. 
Culpin. Pp. xvi+159. (London: E. Arnold.) 6s, 
net. 

Recueil de ITnstitut Botaniquc L60 Errera. Tome 
iv. Pp. xi+653+plates. 50 francs. Tome x., Fasc. 1. 
Pp* 80. (Bruxelles : M. Lamertln.) 

Imperial Institute. Indian Trade Inquiry. Reports 
on Rice. Pp. ix+164. (London: J. Murray.) 65. 
net. 

Diagnosis and Treatment of Brain Injuries with 
and without a Fracture of the Skull. By Prof. W. 
Sharpe, Pp. vu+757. (Philadelphia and London : 
J. B. Lippincott Co.) 353. net. 

The Wild Unmasked. By F. St. Mars. Pp. 376. 
(London and Edinburgh: W. and R. Chambers, Ltd.) 
6s. net. 

Obstetrics : Normal and Operative. By Prof. G. P. 
Shears*. Third edition. Pp. xxii-l-745. (Philadelphia 
and London : J. B. Llppincott Co.) 3«;s. net. 

Habits and Characters of British Wild Animals. 
By H. M. Batten. Pp. 346. (London and Edin¬ 
burgh: W. and R. Chambers, Ltd.) ats. net. 

An Account of the Crustacea of Norway. By G. O. 
Sars* Vol. vli. : Copepoda. Supplement, parts iii. 
and tv. : Harpacticoida (continued). Pp. 25-52+ 
xvit-xxxii plates. Parts v. and vi. : Harpacticoida 
(continued). Pp. 53-72+xxxiii*-xlvui plates. (Bergen: 
Bergen Museum.) ' 

Anleitung rum Nachweis zur Trennung und Be- 
stimmung der Reinen und aus Glukosiden esw. 
erhaltenen Monosaccharide und Aldehydsauren. By 
Dr. A. W. van der Haar. Pp. xvt+345. (Berlin : 
Gebriider Borntraeger.) 64 marks. 

Die Reaktionen des frelen Stickstoffrs. By Prof. W. 
Moldenhauer. Pp, viH+t78. (Berlin: Gebriider 
Bomtraeger.) 26 marks. 

The Chemistry of Crop Production. By Prof. T. B. 
Wood. Pp. vli+193. (London: University Tutorial 
Press, Ltd.) 5s, 6 d. 

A Dictionary of Scientific Terms, By I. F. Hender¬ 
son and Dr. W, D. Henderson. Pp, viii+354. (Edin¬ 
burgh and London: Oliver and Boyd.) 18s. net. 

Bio-Moulding Origins in Evolution. Bv Dr. H. 
ElHot-Btake. Pp'. 140. (London: J. G. Hammond 
and Co,, Ltd*) 

The Serbian Epidemics of Typhus and Relapsing 
Fever in tqt«, Bv Col. W. Hunt. Pp. 29-158. 
(London: J, Bale, Sons and Danielsson, Ltd.) 7s. W. 
net- 

Note# on Geological Map-Reading. Bv A. Harker. 
Pp,, 64. (Cambridge: W. Heifer and'Sons, Ltd.) 
3 net. . 

Betty and Bobtail at Pine-Tree Farm. By Lilian 
G*«lkv Pp. 224* (London; GL G, Harrap and Co., 
Lift). net. 

HhValotoiyy. Bv Dr. F, Roberts. Pp. vtti+380. 
i J. rtnd A* CburchHIA 15*. net. 
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Instinct and the Unconscious. By Dr. W, H. R. 
Rivers. Pp. vHi+*5a. (Cambridge: At the Univer¬ 
sity Press.)' 162. net. 

Department of Applied Statistics, University of 
London, University College. Questions of the Day 
and of the Fray, No. X. The Science of Man: It* 
Needs and ks Prospects. By Prof. K. Pearson 
(Presidential Address to Section H of the British 
Association, Cardiff.) Pp. 17. (London: Cambridge 
University Press.) is. 6d. net. 

Islands Far Away* By Agnes G. King. Pp. xxv»i+ 
256. (London: Sifton, Praed and Co., Ltd.) 18*. 
net. 

Classification des Sciences: I-es* Id£es Maltressea 
des Sciences et leurs Rapports. Bv Prof. A. Naville. 
Troisteme Edition. Pp. iii+322. (Paris : F. Alcan.) 
10.50 francs. 

Tools and Weapons : Illustrated by the Egyptian 
Collection in University College, London, and 2000 
Outlines from other Sources. By Prof. W. M- 
Flinders Petrie. p P . vii-f 7i-+Txxix plates, (London : 
Constable and Co., Ltd.; B. Quaritch.) 35s. net. 

The General Principle of Relativity: In its Philo¬ 
sophical and Historical Aspect. By Prof. H. Wildon 
Carr. Pp. x+165. (London: Macmillan and Co., 
Ltd.) 7 s. 6 d. net,' 

Laboratory and Field Exercises for “General 
Botany. M By Prof. H. D. Densmore, Pp. viii+199. 
(Boston and London: Ginn and Co.) 3*. qd. net. 

Medical Electricity* By Dr. H. L. Jones. Eighth 
edition, revised. Pp, xv+575. (London: H. K. 
Lewis and Co,, Ltd.) 22$. $d. net. 

Samuel Hartlib: A Sketch of his Life and hi* 
Relation* to J. A. Comenius. By Dr. G. H. Turn- 
bull. Pp. viii+79. (London: Oxford University 
Press.) 5s* net. 

The British Academy. International Scholarship. 
Presidential Address delivered at the Annual Meeting 
of the British Academy, July 21, 1020. By Sir F. G. 
Kenyon. Pp. 14. (London : Oxford University 
Press.) is. 6 d. net. 

This Wonderful Universe. A Little Book about 
Suns and Worlds, Moons and Meteors, Comets and 
Nebulae. By Agnes Giberne. New illustrated edition, 
comoletcly rewritten. Pp. >+182. (London: 
S.P.C.K.; New York: The Macmillan Co.) 65. 6d. 
net. 

The Nature of Animal Light. By Prof. E. N. 
Harvev. Pp. x+182. (Philadelphia and London: 
J. B. Lippincott Co.) 10s. 6 d. net. 


Diary of Societies. 


THURSDAY, Notihbq 4. 

Koru Sociarr, at 4.30.—Prof. H. Lamb: The Vibration* 
of mi Elastic Plat* in Contact with Water.—Prof. H K. 
Vaodonnld; The Transmission of Electric Waves around 
the Earth's Surfaee,—Lord Rayleigh: A He* exami nation 

of the Light scattered by Oases In respect of Polarisation. 
II. Experiments on Helium aad Argon.—Prof. C. P. Jenfctn: 
Dilatation and Compressibility of Liquid Carbonic Acid.—W. T. 
David: Radiation in Explosions or Hydrogen and Air.—Dr. 
B. B. Slade and G. I. Hines: Photochemical Investigations 
of the Photographic Plate.—Dr. %. H Chapman: The Relation- 
ship between Pressure and Temperature at the same Level In 
the Free Atmosphere.—Prof. J. 0. McLennan: Bote on Tannum 

Bootm Q or j^mSa^ilnc.) (at Borilngton House), at 8. 

ZtoiAL Collkok or Puraier/uie or Lomotr, at Dr. R, C. S. Wall: 

Chorea (Bradshnw Lecture). 

Link*** Soctitt, at 5. 

Rom AxaowAtrftaa Socrarr (at Royal Society of Arts), at S.30.V- 
Wing Oomdr. FlneVi The Human Machine fh Relation to Hr nr. 
Rom floemrr or Mrorcnr* (Balneology and Climatology Section), 
at *45—Dr 0. 7. Sonntag; The Action of Bathe on the Shin 

Cano-STunr Soowrt (at Royal Sanitary Institute), at Mrs. 

9. 9 . BrieHer * Dficnssleo no Teoatlnsnl Test*. 

Qnvnrotn Sociarr. at S>—L. RlrMeVrthiMn and H Stephen: The 
Poenarsrion of 4s and g-MethyLooumarln-i^onas. and some 
Definitives of o-, m-, and p-ToJyloxyaosftie Aoldt.—H. Stephen t 
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A Wow Method tot the Preparation of 2:4-Dihydroxy- and 
2:4L4/-Tribydroxy-bett*oj>heaoae l and *om« Observation* relate 
iny to the Hoeech Roaotioo.—W. J\ Pope and K. K. Turner: 
TripheDyiattine and Piphenylarrenoui Balt*—R. H. Atkin*on, 
<0. T, Reyoock, and W. J. Pope: The Preparation and Physical 
Propertiea of Carbonyl Chloride—H. W. Bausor, 0. S. CMbaon* 
and W l . J. Pope i Interaction of Ethylene and Selenium 
Monwhlorid*.—G. Tan B. Gilxnour: A Study of tho Reaotiona 
of Sugar* and Polyatomic Alcohols in Boric Acid and Borate 
-Solution*, With aijme Analytical Applications.—F. L. Pyman 
and L, A. RavaJd: The Sulphonation of Glyoxalino*.—F. L- 
Pymnn and I*. A. Ravald; o■ and p-TolttaM»ioglyoxaUDe*— 
M. K. Laing and J. W. McBain ; Investigation of Sodium OLe&te 
Solutions in the Three Phyaical Btntes of Curd, Gel, and Sol— 
J. 0, Irvine and K. B. Btocle: The Constitution of Polyeac- 
oharides. Part I. The RolatkmaMp of Inal in to Fruotoeo— 
B. E. Hunt: The Preparation of Kthyl Iodide.—R. C, Menslee: 
Action of Sulphur Trloxide on Aromatic Ethers —G, T. Morgan 
and If. D. K. Drew: Research** on Rosidunl Affinity nnd Co¬ 
ordination. Part II. A octyl acetones of Selenium and Tellurium. 
—R. B. Drew; The Formation of S•• 3:6-Trinitrotoluene In the 
Xitration of Toluene.—J. N. E. Day and J. F. Thorpe: The 
Formation and Reactions of imino-oompounds. Part XX. The 
Condenstvtion of Aldehydes with Gyanoacwtfuni&c—O. Becker and 
«J. F. Thorpe: Tho Formation and Stabilitv of Spiio-compounda. 
Part III. Spiro-oompounds from Oy clopenteiie.—H. ‘Ohatto- 
pndhyaya ana P, O. Ghosh: Condensation of Dlmethyldihydra- 
iwaoroln with Aromatic Aldehydes.—E. B. Masted: The Influence 
of Dead on the Oatnlrtio Activity of Platinum. 

Aotat. Society or Mmhcine (Obstetric* and Gynsrooloffy Section), 
at 8.—J. D, Barris and M. Donaldson; Acute Inversion of the 
Uterus, Treatment by Blood Transfusion and Late Replacement. 
—Drs, R, A. Hendry, A. Booth, and J. Adams: Latent Syphilis 
During Pregnancy. 

FRIDAY, Novimbkb 5. 

Association or Economic Biologists (in Botanical Lecture I) eat re, 
Imperial College of Sclenoe), at 290.—Prof. F. W. Oliver: The 
Reclamation of Waste Land by Botanical Means.—Dr. K. J. 
Russell: The Reclamation of Waste Land by Agricultural Means. 

Royal Socitrt or Msnteitfs (Laryngology Section), at 4. 

<JsoPHrslcAL Cohutttei (Royal Astronomical Society), at 5.—Dfs- 
cession on the African Aro and Meridian. to be opened by Ool. 
H. G. Lyons, and continued by Sir Charles Close, Ool. BS. H. 
Jaok, A. R, Hinks, O. G. T. McOaw, and other* 

Ktwcounc Bocim ro* ths Btudy or tki Hi stout or KNGiNtxuisa 
Aim TbchnolOOt (at the Patent Office Library), at 5.80—E. W. 
Hulme: Introduction to the Literature of Historical Engineering. 

Iustitctiow or Mechanical Rwotwemw. at fl —flir Richard T, Glare- 
brook: Limit Ganging (Thomas Huwksley Leoture). 

3v*m% Institution or Eroimvns (at Carton Hall), at 8— 
E. Cooper: $ome Further Locomotive History. 

Rem Bonm or Manrcrw* (Ansrsthetios Section), at 8.80.—Dr. 
D. W. Buxton: The Psychology of Anaesthesia. 


MONDAY, Notbmbxb 8. 

BioCuHiCAt Society (at Imperial College of Scisnoe). 

Royal SoOttrj or MamoiKB (War Section), at 6.30. 

Wrotinoir or Mschakioal Knoinirrs (Graduates* Meeting), at 7. 

-—0. Poole; Eleotrlo and Hydraulio Elevators 
Rocal Photogoaphic Society or Gnaw Bbitaik, at 7.— Annual 
Presidential Address, 

Asimmuir Booibtx (at University of London Club, 21 Gower 
Street), at 8.—Dean W. R. Inge: Is the Time Series Reversible P 
(Presidential Addrets). 

SnsvironB' Drerimicm, at 8.—J. Wllmot: Presidential Address. 
Rotal G«oobai>hical Society (at AColien Hall), at 8.30.—Brig -Gen. 

The Hon. C- G. Bruoei Mount Everest. 

Medical Socmi or London (at U Chaados Street, W.l), at 8.80. 
—Clinical Meeting. 


TUESDAY. Nov bubo 9. 

Royal Oou.rot or PactaroiAwe or London, at 5—Dr. E. G. Brown* : 

Arabian Medline after Avicenna (Fitxpatriok Lector*). 
Soctolooical fioctKTx (nfc 85 Belgrade Road, 8.W.I), at 5,15— 
Mr*. V. Branford; Theology and Sociology. 

MiKNULOarcAi, Society (at Geological Society), at 5.90—(AAniver- 
eaary Meeting)—Dr. E. fl. Simpson: A Graphio Method for the 
Cora pari sou of Minerals with Four Variable Oompcoente forming 
Two Isomnrphnus Pairs—L. J. Spencer: Fibrofite (wflilUman- 
1t») ** a Gem stone, from Burma and Ceylon— Dr, J, W. Evans: 
The Origin nf the Alkali Rocks—A. F. Hallimond, with an 
analysis by J H. Whiteley: Montioellite, from a Mixer Slag- 
Dr. H. It. Thomas and A, F. Hallimond •. A RcfractometeT Tor 
the Determination of Liquid Mixtures. 

Rotai, PiioTooaArino Socntrr, at 7.—Presidential Address. 

Oid Sttdhnt*' Assotmtion or rim Rotai. CotLBos or Samci (at 
Imperial College Union, South Kensington), at 8—ViiooUBt Hal¬ 
dane: Tha Nationalisation of Universities. 

Rojai. ANT*HRororo«rcAi, Iwstitutk, at 8,15—Dr. W. H, R, Rivers: 
The Origin of Hypergamy, 

RoTAt - ftonrrr or Msmoiuw (Psychiatry Section), at 830—Dr. 
S* F. Buaaard: Some Aapwts of Mental Hygiene (Presidential 

AuflTGMl, 


WEDNESDAY, Novaireaa to. 

Botai, Socrm or Mbdiciwi (Surgery: Proctology Sub-section), alt 
5.30—-R. Mile*: Presidential Address.—L. Mummqry j The 
Operative Treatment of the Prolapse of the Rectum ift Adults. 
Iw/rnttriyow or AOToiioaru EvqiHKaa (at Institution of Mechant- 
Ml Engineer*), at 8—J. H. S Dickenson: Some Notes on the 
R«port of the Steel Research Committee. 
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royal Socim, at 6.30— Prohuhle Papers:—Dr, W. fi. Ridewoedi 
The Dalcifloatipn of the Vertebral Gemtra Id Sharks and Ray*,— 
Dr. A. Compton: Studies in the Mechanism of Enaym* Aotiont 
I. Rdte ot tho Reaction ot tha Medium dn flxlng toe Optimum 
Temperature , of a Ferment—C. H, Kellaway; The Effect Of 
certain Dietary Deficiencies on the Suprarenal Glands—E. J* 
Collins; The Genetics of $ex ia Punuria hygrometcica* 

London MatuSmacical Sooisty (at Royal Astronomical Society), 
at 5—Annual General Meeting. 

Rotal flocitri or MKDicm, at 5—Sir Almroth Wright; Medical 
Research- 

Rom Oolleos or Phxbioiah* or London, at 5—Dr. E. G. Browne 1 
Arabian Medloiue after Avicenna (FitaPatriok Lecture). 

RotaL oouvEuk or BuucBoya or Eisuland, at 4.—Sir D'Arcy Power : 
The Education of a Surgeon under Thomas Vioary (Thomas 
Vioary Lecture). 

Institution or Elxctbical ENOrNWtaa (at Institution of Civil 
Engineers), at 6—LI. B. Atkinson; Inaugural Address. 

Optical Societt, at 7.30—Major E O. Hefirioi : The Use of 
ternal Focussing Telescopes for Stadia Surveying—Dr, R, J. ®„ 
Hanson: Visual Fatigue and Eye Strain In the Use of Tel*- 


Rotal Bocisrr or Medicine (Neurology Section), 
Head and Other*: Discussion on Aphasia. 


ax e cu— ltt. 


FRIDAY, NovxuBxa 12. 

Institute or Ohrhmtbt, at 4—To Reoeive Report of the Extra¬ 
ordinary Gon«rul Meeting of October 98 and oonflrm the Reso¬ 
lutions and By-laws passed thereat. 

PnraiOAL Society or London (at Imperial College of Boienoe). at 5. 
—Dr. F. 6. Goucher; Ionisation and Exoitatlou of Radiation by 
Electron Impact lu Helimn.—%I. Guild: Fringe System* In Un¬ 
compensated Interferometers —.J. Guild : The Looation of Inter- 
ferenoe Fringes—Dr. G. Barr: A New Relay for Moderately 
Heavy Currents. 

Rotal Astronomical Societt, nt 5. 

Royal Sociimr or Medicine (Clinical Section), at 5.90—Dr. F. 
Parke* Weber: Chronic Myeloid Leukeemia—Death from Acute 
Antrim!* due to Massive Hemorrhages (Hsemntoranta), Simulation 
of BUgrht Pynrin by Lenkninio Dosing in the Urine—Z. Copet 
DUthragmatio Shoulder Pain. 

Institution or Mechanical ENoinwrne, at 7—Informal Meeting. 

Royal Society of Medicine (Ophthalmology Section), nt 8 90- 
Dr. J. Taylor: Some Neurological Aspects of Ophthalmlo Caeee 

i p residential Address)_P. Smith: The Blood-veaael* In the 

Jye of the Ox. 
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Superannuation of University Teachers. 

N inquiry is being made by the Council of the 
Federated Superannuation System for Uni¬ 
versities as to "what capital sums would be in¬ 
volved to place senior members of the staffs of 
university institutions in receipt of Treasury 
grants in a position comparable with that they 
would have enjoyed had the federated scheme 
been in operation during the tenure of their uni¬ 
versity appointments." This inquiry has been 
authorised by the Treasury through the Univer¬ 
sity Grants Committee. It may not be generally 
known, however, that the suggestion arose in the 
Council of the Federated Superannuation System, 
and the authorisation simply means that the 
Treasury is paying the expenses involved in the 
inquiry. No doubt by this time the staffs of the 
various university institutions have received copies 
of the relative form of inquiry with a request to 
fill in certain particulars, and most of them will 
not require to be told that the simplicity of the 
questions has no obvious relation to the difficulty 
of answering them. 

We ffcar that the services of the psycho-analyst 
wrH'have to be requisitioned if ^retrospective par¬ 
ticulars regarding salaries are fp be given with 
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any degree of accuracy. In point of fact, we 
seriously doubt whether these particulars can be 
given with the necessary degree of accuracy; if 
some other principle is not adopted, the inquiry 
might easily develop into n farce. Apart from 
this, however, two facts emerge—(1) the am¬ 
biguity in the use of the term senior , and (2) the 
restricted use of the term so mice. If we are to 
suppose that one section of university teachers is 
to be considered in respect of retrospective 
benefits, and another not, it is perfectly dear to 
anyone who really understands the temper of uni¬ 
versity teachers that the University Grants Com¬ 
mittee and the Treasury are asking for trouble. 
Where is the line to be drawn ? Why, indeed, 
should it be drawn? If retrospective benefits are 
to be given to one, they should be given to 
another. The School Teachers (Superannuation) 
Act makes no such distinction in respect of its 
beneficiaries. The framers of that Act had no 
desire to bring a hornet’s nest about their ears ! 
To draw any such line between one set of uni¬ 
versity teachers and another, or to limit the retro¬ 
spective benefits to a certain number of years 
or to those in receipt of salaries above a 
certain figure, would be manifestly unjust, and will 
inevitably lead to criticism and provoke discontent; 

Serious as this point is, however, it is not so 
serious as the question of service. The inquiry is 
being directed lo ascertain the amount of service 
in universities, constituent colleges of universities* 
and university colleges, the implication being that 
no service outside such institutions is to count for 
retrospective benefits. If this is what is meant* 
and it. is difficult to interpret the inquiry in any 
other sense, a grave injustice will be done to a 
not inconsiderable number of university teachers 
at the present moment, and a distinct injury will 
be inflicted upon the universities in the future. 
According to this interpretation, a university 
teacher who has at some time or other of hi* 
career seen service in a school—elementary or 
secondary—or in a college of non-university rank* 
will not be allowed to calculate such servioe as 
pensionable in respect of retrospective benefits^ 
Surely this is a very absurd position of affairs. 
As for the future, if the same principle operates, 
one of the bridges, and a very important one, con¬ 
necting the schools with the universities will be 
broken down. If, for example, a teacher spends 
the whole of his career in a school, or the whole 
of it in a university, he will receive full pension 
benefits; but if he is so unfortunate as to spend 
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part of his career in a school or technical college 
of non-university rank before becoming a uni¬ 
versity teacher, he is to be mulcted of some por¬ 
tion of his pension benefits. This being so, a 
barrier is set up, and not only the schools suffer, 
but also the universities. 

The position is quite indefensible. The Council 
of the Federated Superannuation System, the 
primary function of which should be the con¬ 
servation and the extension of pension benefits to 
university teachers, ought to recognise this. If 
our understanding of the position is correct, the 
council may rest assured that university teachers 
will not be content to remain passive under such 
an anomalous scheme. We may remind our 
readers that the conference of representatives of 
universities and colleges which waited upon the 
Chancellor of the Exchequer on June 17 last pre¬ 
sented the following resolution to him : “That this 
conference is of opinion that the interests of 
English and Welsh education as a whole demand 
the institution of a scheme of superannuation for 
university teachers and administrative officials 
conferring benefits not inferior to those granted 
under the School Teachers (Superannuation) Act, 
1918, and of a like retrospective character/* This, 
we understand, is the absolute minimum which uni¬ 
versity teachers demand ; if anything beyond this is 
granted, they are willing to pay for the additional 
benefits. They believe that their services, to say 
the least, are no less valuable to the State than 
the services of those who benefit under the Act, 
and that they should receive treatment no whit 
inferior. Their treatment under existing condi¬ 
tions is enough to rouse the righteous indignation 
of every just citizen. We had before us recently 
the case of a university professor who was com¬ 
pelled to retilx on account of ill-health, after 
having taught for more than thirty years. All 
that he can receive from the Federated Super¬ 
annuation System is a lump sum of 780 1 ., whereas 
had he been a teacher eligible for a grant under 
the Superannuation Act he would be entitled to 
a superannuation allowance of five-eighths of his 
average salary for the last five years of service, 
which would amount to a pension of 240 L per 
annum, and in addition he would have a gratuity 
of 640/. This is a typical case, and it would be 
easy to give many similar examples of manifest 
injustice to university teachers. 

The suggestion that by receiving equal benefits 
they will put the yoke of State control round their 
necks is unworthy of the acumen of the Chan- 
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cellor of the Exchequer. Already the universities, 
receive an annual grant of 1,500,000!. (the totat 
Education Vote this year is about 52,000,000!.), 
and yet they are not State-controlled. Is it con¬ 
ceivable that a Government for an addition of one- 
twentieth of the university grant—for this is 
approximately the annual amount that would be 
required to give university teachers similar benefits 
to those under the Teachers (Superannuation) Act 
—will demand State control of the universities? 
Why has the Government not demanded it up to- 
now? Simply because it has the prescience to 
recognise that State control of the universities 
would be fatal to the highest development—intel¬ 
lectual, social, and industrial—of the community* 
The Chancellor of the Exchequer himself in his 
remarks to the conference expresses a doubt as to 
whether “it is an exaggeration to say that what 
did as much for the ruining of Germany as any¬ 
thing was the lack of independence and the lack 
of independent power of speech and thought by 
the teachers of the youth of Germany through all 
the branches/* Is it likely that the Government, as 
a quid pro quo for a comparatively small addition 
to the annual grant, would propose to deprive the 
universities of their freedom when highly placed 
statesmen speak such language? Most unlikely! 
Is it likely, indeed, that the universities would 
submit to State control? In our opinion, the 
bogey of State control of universities as conjured 
up by Mr. Chamberlain is unthinkable. We begin 
to wonder what other argument will be adduced 
to support an absolutely untenable position. 

One other fact remains to be stated. The Asso¬ 
ciation of University Teachers, comprising some 
fifteen hundred full-time teachers in the universi¬ 
ties and institutions of university rank in England 
and Wales, co-operated in the conference referred 
to above, and supported it in its demand. As a 
result of the failure of the deputation to the Chan¬ 
cellor of the Exchequer, it immediately instituted 
a postcard vote amongst its members, setting 
forth three alternative proposals. Seventy per 
cent, of the voters declared in favour of the ex* 
tension of the School Teachers (Superannuation^ 
Act to university teachers, and in consequents the 
executive has decided to adopt this as its super¬ 
annuation policy. Here we have a significant fact. 
If the Council of the Federated Superannuation 
System, the University Grants Committee, and the 
Treasury are wise, they will ponder carefully over 
this indication of the direction in which the 
versity teachers are moving. 
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Biology of Endogamy and Exogamy. 

Inbreeding and Outbreeding: Their Genetic and 
Sociological Significance . By Dr. E. M. East 
and Dr. D. F. Jones, (Monographs on Experi¬ 
mental Biology.) Pp. 285. (Philadelphia and 
London: J. B. Lippincott Co., 1919.) Price 
105. 6 d. net. 

I T has been shown that close inbreeding of good 
stock, if associated with the usual common- 
sense elimination of wasters, may be persisted in 
for several generations without, any undesirable 
consequences. Many fine breeds of animals and 
races of plants have had very close inbreeding at 
their beginnings. It is said that there is habitual 
endogamy among bees and ants, and we know 
that in some formicaries the females are insemin¬ 
ated without an outside excursion. It seems then 
that "inbreeding is not in itself harmful.” This 
is the first conclusion that the authors of this 
excellent monograph reach. 

One can go further, however, and maintain 
that close mating is positively advantageous. It 
fixes desirable characters and leads towards the 
establishment of a uniform and stable herd. But 
it is well known that this is only half the truth; 
there is sometimes an advance, but there is often 
a disappointing regression—a reduction of 
vigour, resisting power, fecundity, and even size. 
Thus the authors tell us that in the case of grain 
there is a reduction of productivity to perhaps 
half of what it was, while in the case of maize 
there is a marked reduction in size and rate of 
growth. The problem then is to explain the de¬ 
terioration that sometimes sets in, and to discover 
whether it is due to the consanguinity as such or 
to something else. 

Drs. East and Jones point out that if there 
are, to begin with, in the inheritance of the herd, 
say, four distinct hereditary factors relative to a 
particular character, such as the colour of the 
pellage, the automatic effect of the inbreeding will 
be to isolate four types, each pure as regards the 
particular character. But some of the characters 
which are thus segregated may be undesirable 
"recessives,” seldom seen in ordinary circum¬ 
stances, because they are hidden by their "domin¬ 
ant" allelomorphs. "These recessives are the 
* corrupt fruit* which give a bad name to in- 
breeding, for they are often—very often—un¬ 
desirable characteristics/ 1 "Inbreeding tore aside 
the mask, and the undesirable characters were 
shown up in all their weakness, to stand or fall 
on their own merits. 11 This is an interesting 
theoretical interpretation, and it immediately sug- 
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gests a practical application. For if the inbreed¬ 
ing brings to the surface certain characters which 
were in the general inheritance of the stock, but 
were kept out of sight by more favourable char¬ 
acters which dominated them, it is open to tlK 
breeder to practise stern elimination, to get rid of 
the “isolated ” types with undesirable characters, 
leaving the stock all the better for its purgation. 
It need scarcely be said that the authors back up 
their conclusion with a wealth of experimental 
data, and that they give it the fit and proper 
technical formulation. 

It is often useful to stand back, as it were, 
from the realm of organisms and the age-long 
process of organic evolution, and ask ourselves 
what the great steps or trends have been. We 
mean such steps as getting out of the water, sub¬ 
stituting sexual for asexual reproduction, and 
establishing viviparity. Another great trend is 
the securing of cross-fertilisation, though the 
range of the cross varies within wide limits. 
Parthenogenesis has been tried, and it seems to 
work well enough among Rotifers; autogamy or 
self-fertilisation has been tried, and it seems to 
work well enough in the liver-fluke; but the broad 
fact is that some form of cross-fertilisation is the 
rule. And if we ask for the deep reason justify¬ 
ing this, the probable answer is that the survival 
value of cross-fertilisation lies largely in the fact 
that it promotes variability. It brings about a 
greater variety of raw material on which selective 
agencies can operate. Now the authors bring 
forward experimental evidence to show' that the 
wider ranges of cross-fertilisation which are 
called outbreeding are valuable in promoting 
variability, and they have an interesting dis¬ 
cussion of the limits of profitable crossing. The 
strains crossed may easily be too unlike. 

But there is another advantage in outbreeding, 
that it promotes the mysterious quality called 
"vigour.” Darwin was strongly of opinion that 
the gain in constitution derived from an occa¬ 
sional crossing was a more important biological 
fact than the loss that sometimes follows close 
inbreeding; the authors confirm this shrewd judg¬ 
ment. What is the meaning of this "hybrid 
vigour,” which may be associated with increase 
in resisting ptower, in size, and in other good 
qualities? It has been suggested that some 
physiological stimulus comes to the offspring be¬ 
cause of the unlikeness or apartness of the 
parents, but that is not the authors* view. They 
think that the reason for “hybrid vigour” is to 
be found in the pooling of diverse hereditary 
resoufees of good quality. The crossing makes 
it more likely that a minus on one side may be 
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made good by a plus on the other, or that 
desirable dominants may corroborate one 
another. 

Sterility is such a puzzling phenomenon that 
any suggestion from competent biologists is very 
welcome. The authors point out the striking fact 
that both inbreeding and outbreeding may land 
the organism in sterility, and they suggest that 
there may be two quite different kinds of diverse 
origin. Inbreeding tends to sort out homogeneous 
pure strains in a stock, and in this sifting the 
ability to reproduce may be lost. On the other 
hand, outbreeding may bring together two germ- 
cells too incompatible in their chromosomal com¬ 
plex to allow of the continuance of the germ-cell 
lineage. Thus it may be that the number of 
chromosomes in horse and ass is too discrepant 
to allow of fertile progeny. 

We have to thank the authors for a valuable 
monograph, embodying the results of many per¬ 
sonal experiments and a critical utilisation of 
material previously available in the work of 
others. The book is marked at once by independ¬ 
ence and by scholarship. Of great interest to 
many will be the application of the biological 
results to the particular case of man. There is 
a carefully selected bibliography, which might 
have Included perhaps a useful work by Reib- 
mayr, “ Inzucht und Vermisdhung beim Men- 
schen ” (1897). 


Einstein’s Exposition of Relativity. 


Relativity: The Special and the General Theory . 
A Popular Exposition. By Prof, Albert Einstein. 
Authorised translation by Dr. Robert W. Law- 
son. Pp. xiii +138. (London: Methuen and 
Co., Ltd., 1920.) Price 5s. net. 


A POPULAR exposition of the doctrine of 
Relativity and what it implies : for this 
the world has been crying since the astronomers 
announced that the stars had proved it true. 
Here is an excellent translation of Einstein's own 
book; we hasten to it to know the whole truth and 
nothing but the truth. The reviewer on this occa¬ 
sion should be the man in the street, the man who, 
with thousands, has been asking, “What is Rela¬ 
tivity? ” “What is the matter with Euclid and with 
Newton?” “What is this message from the 
stars?” Whether it is possible for the prophet to 
make his message clear to the multitude, only 
history can prove. He must needs speak 
largely in parables, in incomplete similes; 
and he is subject, therefore, to inevitable 
misunderstanding. 
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The plain fact is that Einstein asks the world to 
give up preeanceprtions, awd to change its point of 
view'. Men jump at suggestions of the fourth 
dimension, which promise some amusehient, and 
room for a play of fancy. But the fourth 
dimension does not call for a very high flight of 
imagination ; it is not taken very seriously ; it is 
even recognised as a commonplace and somewhat 
old-fashioned intellectual pastime. A much more 
serious trouble comes in with the simple concrete 
instance. A passenger sitting in a train finds 
himself hurrying towards the other side of the 
carriage. He remarks that the brakes have been 
put on and the train is stopping. We are told 
that he may also interpret his experience thus : 
“The carriage remains permanently at rest . . . 

during the period of application of the brakes, the 
railway embankment, together with the earth* 
moves non-uniforrnly in such a manner that their 
original velocity in the backwards direction is con¬ 
tinuously reduced.” This seems to upset all the 
mechanics we had ever learned. For while we had 
always been carefully taught that the real explana¬ 
tion of the phenomenon lies in the stopping of the 
train while we ourselves move on uniformly, it is 
now held to be indifferent whether we adopt 
this attitude or think of the pressure of the 
driver's hand on the brake lever as imparting a 
change of motion to the whole earth and to our¬ 
selves—to everything, in fact, except the train. 
But the plain man feels there is a very real 
difference, and the ardent mathematician must 
indeed be living in an abstract world if he does 
not feel it too. 

Here, indeed, is the great virtue of mathematics, 
that in it one may escape from the tyranny of gross 
perception. As Prof. Eddington puts it, the mathe¬ 
matician is never so happy as when he does not 
know what he is talking about. The engine-driver 
applying the brake does not know what happens 
either to the train or to the earth ; he does know 
that he has some control over their relative motion. 
The mathematician does not know, and does not 
wish to know, w r hat happens to this or that indi¬ 
vidual thing. He takes that for granted. He asks 
only what are the relations between events, or 
rather what can the mind know about them. Here 
only the genius can make progress. An unshackled 
imagination and a keen logical sense must combine 
in the adventure. The human mind has dared to 
look upon all history in space and time as laid out 
before it, and having thus overstepped the limit* 
of mortality, it must go back and ask how much 
of this vision it may, as mortal, know. 

At this moment rain is falling, leaves are rust* 


NATURE 


337 


HhWEMBER XI, 1920] 


ling, a motor hurries along the road, the clouds 
are drifting. All is change and motion. It seems 
that all history is change, and all is hurrying by 
us as we stand. But is it not a truer view, 
certainly a less egoistic one, to see history as one 
eternal whole, and ourselves as voyagers through 
it, our vision of it ever changing? All our experi¬ 
ments, our measurings and comparisons are them¬ 
selves part of the great web; we ourselves are part 
and parcel of it, and must acknowledge our in¬ 
capacity to put ourselves outside. All our pictures 
and conceptions of the universe in time and space 
are but pictures, and the painters are many. There 
are strange differences between their records of 
what they have perceived—more, indeed, of differ¬ 
ence than of similarity. We go to a picture- 
gallery ; there is so much of difference that at first 
there seems little in common. Yet gradually we 
become conscious that the pictures are all drawn 
from a common life. We begin to be able to 
analyse the painters, and see what kind of a mind 
is looking out upon it, to detect a point of view. 
In so doing we grow more clear as to the one 
reality behind all the pictures. 

This is a true parable of the great change that 
has been consummated in physical thought by 
Einstein’s work. It is the recognition of the rela¬ 
tivity of our space-and-time pictures that 1ms 
clarified our understanding of the universal phe¬ 
nomena. Gravitation has not been explained. The 
mystery of it is ten times greater than before. To 
Newton it was one among many properties of that 
fundamental mystery “matter." It is almost true 
now to reverse the order and say that matter is 
orre of the manifestations of the fundamental 
mystery of gravitation. 

The reader of Einstein's exposition will need 
to ponder hard if he is to get to tire heart of the 
matter. For it is a spiritual adventure upon which 
He has to embark. The very cl&rity and simplicity 
of the book may hide this from the over-confident. 
The parable may be understood and it& meaning 
k>st. But to those who have the vision the world' 
of physics will take on a new and wonderful life. 
The commonest phenomena become organic parts 
of the great plan. The rationality of the universe 
becomes an exciting romance, not a cold dogma. 
The thrill of a comprehensive understanding runs 
through us, and yet we find ourselves on the shores 
of the unknown. For this new doctrine, after all, 
is but a touchstone of truth. We must submit all 
our theories to the test of it; w*e must allow our 
deepest thoughts to be gauged by it. The meta- 
phy$iciao and he who speculates over the meaning 
of life cannot be indifferent. 
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The Cambridge British. Flora. 

The Cambridge British Flora. By Prof, C. E. 
Moss, assisted by specialists in certain genera. 
Illustrated from drawings by E. W. Hunitybun. 
Vol. iii. Portulacaceee to Fumariaceae. Text: 
Pp. xvi 4-200. Plates: Pp. V14-191. (Cam¬ 
bridge : At the University Press, 1920.) Price, 
two parts, 6 L 15s. net; two parts in one volume, 
7L net. 

HE previous volume of “The Cambridge 
British Flora" was reviewed in Nature of 
August 6, 1914. Since this review was written 
many things have, happened. Dr. Moss has been 
appointed professor of botany at the University 
College, Johannesburg, and has been unable to 
give personal attention to the volume during its 
passage through the press. The syndics of the 
University Press acknowledge valuable assistance 
given by Mr. A. J. Wilmott, of the botanical 
department of the British Museum, in correcting 
proofs and in dealing with questions which are 
normally settled by an editor. In July, 1918, Mr. 
E. W. Hunnybun died. A sympathetic note by 
Mr. Wilmott, at the beginning of the present 
volume, gives an interesting* account of his method 
of work in preparing the illustrations, which makes 
clear both its advantages and limitations. The 
character of the illustrations has been much dis¬ 
cussed among British botanists, but it became 
evident that Mr. Hunnybun could work only on his 
own lines, the accurate delineation of an individual 
specimen, and was also unable to supply the 
botanical details of structure of flower and fruit 
which, in the opinion of many, would have 
enhanced the value of the illustrations. As 
permanence is a consideration in a work of such 
importance as a standard British Flora, it is 
surprising* to find the plates printed on a chalk¬ 
faced paper. Other events have tended to delay 
the appearance of the present volume, and to cause 
the serious increase in cost of production, which 
has necessitated raising the price to nearly three 
limes that of the previous volume. The syndics of 
the Cambridge University Press must view this 
addition to their difficulties with grave anxiety, 
and it is to be feared that many students of our 
British flora who would wish to possess the book 
will be unable to meet the increased cost. The 
critical elaboration of a number of families will be 
of considerable value should the work fail of 
completion; but British botanists will feel deeply 
disappointed if it. cannot be carried through 
satisfactorily. 

The families included in vol. iii. arc Portul- 
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acaceae, Illecebraceae, Dianthaceae (more generally 
known as Caryophyllaceae), Nymphseaceae, 
Ceratophyllace®, Ranunculaccae, Actaeacese (com¬ 
prising the single genus Actaea), Berberidaceae, 
Peeoniaceee (limited to Paeonia), Papaveraceee, and 
Fumariaceae. The genera Montia and Cerastium 
have been elaborated by Dr. G. C. Druce, several 
genera of Dianthaceae by Prof. R. H. Compton, 
and the genus Fumaria by Mr. H. W. Pugsley. 
In view of unavoidable delay in publication, it 
would be an advantage if the dates of completion 
of the monographs of the various families and 
genera were given; this would avoid the necessity 
for explanation in such cases, for instance, as 
Mr. Pugsley's account of Fumaria, which is ante¬ 
dated in publication by his recent complete mono¬ 
graph of the genus in the Linnean Society's 
journal, but was probably completed before the 
more important work was undertaken. 

Dr. Moss has intercalated in the text notes on 
systematic arrangement, limitations of orders and 
families, and discussions of points of nomencla¬ 
ture, many of which are of considerable interest, 
though sometimes difficult of appreciation by the 
ordinary student of British botany, who may, 
perhaps, consider the elevation of Actaea and 
Peeonia to the rank of distinct families as puzzling 
and unnecessary. On the other hand, the student 
of the British flora will welcome the careful and 
critical treatment of the genera, species, and 
varieties of his plants, and appreciate the notes on 
their respective distribution in Great Britain and 
Europe, and the discussions as to their indigen¬ 
ousness in doubtful cases. The outline maps indi¬ 
cating distribution are a useful feature, and the 
information conveyed therein may be supplemented 
should occasion arise. 

It is to be regretted that personal matters 
should have been introduced into a work of this 
kind, 41 The Cambridge British Flora" will, pre¬ 
sumably, take rank as a standard work, a presen¬ 
tation of the knowledge and views of eminent 
British botanists at a certain period in the history 
of botany, and to perpetuate the differences of 
opinion which have arisen on matters of very 
secondary importance detracts from the dignity 
which such a work should possess. The syndics 
of the Cambridge University Press would have 
been well advised if they had exercised a fatherly 
censorship on several paragraphs in the introduc¬ 
tion to the present volume. In conclusion, we 
would express the hope that the two succeeding 
volumes, which will carry the work to the end of 
the family Rosacese, will be published with as little 
delay as possible. 
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Man and Matter. 

Religion and Science; From Galileo to Bergson „ 
By J. C. Hardwick. Pp. ix-f 148. (London: 
S.P.C.K,; New York: The Macmillan Co.,. 
1920.) Price 85. net. 

B ECAUSE we wish to give a very favourable im¬ 
pression of this little book, we propose to state 
our criticisms at once, leaving no “ but ” to the 
end which might suggest a reservation on the part 
of the reviewer. Mr. Hardwick has written a very 
clear account of some of the chief movements of 
philosophic thought since the Renaissance, in so 
far as these bear on the concepts of science and of 
religion, though he modestly disclaims so large a 
plan. We doubt if the title is well chosen, in spite 
of its excellent simplicity. “ Religion and Science ” 
suggests apologetic, possibly ill-balanced and ig¬ 
norant, and this the book emphatically is not* 
Further, the author’s definition of science is unduly 
wide in scope. 41 Systematic and accurate know¬ 
ledge about everything there is to be known” 
(p. 2) really covers the whole of philosophy: 
science, as the term is commonly understood, deals 
with the facts of the physical universe alone. Thus 
the statement that “religion and science regard 
reality from different angles, but it is the same 
reality that is . . . the goal of their search ” 
(p. 6), though true for the author's definition, is 
not true for Prof, Karl Pearson's (which he quotes) 
or for that of the ordinary man. The statements 
about radium on p. 126 are condensed to the verge 
of inaccuracy. Radium is not the only element 
which breaks down; it does not evaporate; nor are. 
all the particles into which it disintegrates elec¬ 
trons, as the phrasing suggests. The statement 
that ‘* electricity is a species of energy which can 
be expressed in terms of Will ” (p. 128) conveys, 
absolutely no meaning as it stands, and suggests, 
that the author has not wholly escaped the 
plausible but dangerous idea that the dematerial- 
isation of matter to which scientific investigation 
is tending necessarily brings matter nearer in 
nature to mind, thus confirming the idealist 
position. 

Philosophers may here and there disagree with 
the author's emphasis. For example, the contri¬ 
bution of Hegel is generally held to be more im¬ 
portant than is here allowed, or at least than is 
brought out; while the statement of the influence 
of Kant gives mere finality to his work than is 
perhaps justifiable. But these are all minor 
blemishes for the most part verbal—in a valuable 
book. Though it is far from faultless, we do not 
remember to have seen so clear, simple, and 
balanced a summary of the maiq trends of human 
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thought about the relation between man and the 
matter amid which he lives and moves. 

Few young students of science, and as few 
■clergy, have any clear view of the history of the 
philosophic thought that bears on their work. We 
■would suggest that the time spent in reading this 
little book would bring them lasting gain. It is 
.so simple that it will interest those quite untrained 
in philosophy. It is not technical; it is neither 
dogmatic nor aggressive; it does not moralise or 
urge a doctrinal point of view. Furthermore, it is 
redeemed from the deadliness of most summaries 
*by its admirable clarity and its firm adherence to 
one path where tempting by-ways cross it. The 
layman in science and theology will be almost 
•equally attracted, and will rise with whetted 
appetite; for the defect, or merit, of the book is 
that one wishes it were longer and fuller. Never¬ 
theless, we believe that Mr. Hardwick has done 
wisely in keeping his limits so narrow. He might 
have written a much bigger book, done it equally 
well, and yet have missed his mark. As it is, we 
believe that his shot will go home. 

S. A. McDowau. 


Our Bookshelf. 

Mrs . Warren’s Daughter: A Story oj the 
Woman's Movement. By Sir Harry Johnston. 
Pp. xi + 402. (London : Chatto and Windus, 
1920.) Price 7s. 6d . net. 

In writing ‘‘Mrs. Warren’s Daughter,” and more 
particularly in his first and very successful novel, 
“The Gay Dombeys,” Sir Harry Johnston has 
sought to reproduce some aspects of the life led 
fcy men of science ini London during the decades 
which stretch from last century into the present. 
Both novels are speculations regarding the influ¬ 
ence of environment on human character and 
action; in “The Gay Dombeys” the author seeks 
to depict the influence of the post-Darwinian 
period on the descendants of the Dombcy family 
created by Dickens, and in “Mrs. Warren’s 
Daughter " he gauges the effect of the feminist 
movement of recent years on the daughter of that 
rather tarnished lady, Mrs. Warren, placed first 
on the stage of literature by Mr. George Bernard 
Shaw. Those, however, who knew the Zoological, 
•Geographical, Anthropological, and other learned 
London societies some thirty or forty years ago 
will read these books with a double interest, for 
they will find that Sir Harry’s characters resusci¬ 
tate past chapters ifi the history of scientific life 
in London. The author, it is needless to say, uses 
a light and nimble pen to draw Vord-pictures seen 
from a highly individualistic Harry Johnstonian 
angle. 

In “Mrs. Warren’s Daughter” we are intro¬ 
duced to Prof. Michael Rossiter, F.R.S., “a really 
admirable and fluent lecturer on anthropology, 
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chemistry, ethnology, hygiene, geography, 
economic botany, regional zoology, germ dis¬ 
eases, agriculture, etc., etc.” Prof. Rossiter, 
whom we should suppose to be a character com¬ 
pounded from the late very distinguished surgeon, 
Sir Victor Horsley, and from the pioneer of 
modern physiology in England, the late Sir 
Michael Foster, is given qualifications as a lec¬ 
turer beyond the wide capabilities of the com¬ 
bined originals. Even Sir Harry Johnston him¬ 
self, who has first-hand acquaintance of more 
branches of knowledge than almost any man 
living, would hesitate to carry out the programme 
he assigns to Prof. Rossiter. 

Der Aufbau der Matcrie: Drei Aufsdtoe iiber 
moderne Atomistik und Elektronentheorie. By 
Max Born. Pp. v + 8i. (Berlin: Julius 
Springer, 1920.) Price 8.60 marks. 

In the form of three essays the author has given 
a clear and simple summary of the advances which 
have been made during the last few years in our 
knowledge of atomic structure. The first essay 
consists of a survey of the results obtained by 
purely physical investigations. It describes the 
measurement of the charge and mass of the elec¬ 
tron, the Kelvin-Thomson model of the atom and 
the Rutherford-Bohr model which succeeded it, 
the discovery of the diffraction of X-rays by 
crystals, and Moseley’s work on X-ray spectra 
and atomic number. A short account is gDen 
of Bohr’s theory and its development by Sommer- 
fell, of the general relationships between the 
spectra of the elements, and of Kosscl’s work on 
clectrovalency, which determines the number of 
electrons in the several shells surrounding the posi¬ 
tively charged nucleus. In the second essay, the 
former attempts to obtain a mechanical model of 
the aether are contrasted with the modern concep¬ 
tion of all mechanical forces as being electrical 
in their origin. Our knowledge of crystal struc¬ 
tures has made possible a closer examination of 
the inter-atomic forces in solid bodies; quantita¬ 
tive relationships can be obtained" for instance, in 
the case of sodium chloride—between purely 
physical constants, such as the distances between 
the atoms, the ionic charges, and the compressi¬ 
bility of the solid on one hand and the heat 
of formation of the compound on the other. This 
is amplified in the third essay. Both chemistry 
and physics deal ultimately with the structure of 
the atom, for the constants which govern chemical 
reactions are to be explained in lerms of the forces 
between electrons and nucleus in the atomic 
structure. 

In so small a volume, the author cannot do more 
than indicate the results which have been obtained 
in each line of investigation, but very complete 
references are given to the original papers on the 
subject. So much work of fundamental import¬ 
ance has been done in the last three or four years 
that this book will be welcome, both as an intro¬ 
duction to the most recent researches, and for the 
useful references which it contains. 
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The Elements of Electro-Technics. By A. P. 
Young. Pp. viii'f348. (London: Sir Isaac 
Pitman and Sons, Ltd., 1920.) Price js. 6 d. 
net. 

This work is addressed as much to those con¬ 
nected with the electrical industry who are not 
directly associated with the technical side as to 
students about to embark upon an electrical career. 
The subject is looked at from the practical engin¬ 
eering point of view, but shows some departure 
from conventional lines. The elementary prin¬ 
ciples of currents and their effects are well set out, 
and of the later chapters those on the magnetisa¬ 
tion of iron, measuring instruments, and insulating 
materials may be picked out as the best examples 
Of well-selected information arranged with origin¬ 
ality. In the last mentioned there is a trood deal 
not found in the ordinary text-book, including a 
most useful summary of the composition, prepara¬ 
tion, and properties of a number of insulating 
materials in common use. Another subject not 
always treated satisfactorily in elementary books is 
that of the magneto for ignition purposes, of which 
there is a brief but clear sketch. 

The field covered is larger than would appear 
at first sight, and ranges over such diverse 
branches of electrical applications as Konlgen rays 
and electric furnaces. The continuous-current 
dynamo and motor are dealt with comparatively 
briefly, but alternating currents and their applica¬ 
tions do not form part of the scheme. The student 
would be well advised to turn to Mr. Young for 
his introduction to the subject of measuring instru¬ 
ments. 

Modern Explosives. By S. J. Levy. (Pitmans 
Common Commodities and Industries.) 
Pp. ix+109. (London: Sir Isaac Pitman and 
Sons, Ltd., n.d.) Price 3 s. net. 

Tins book gives a popular and interesting account 
of the manufacture of explosives, with special 
reference to the work carried out during the Great 
War in the national factories in this country. 
Although avoiding technical details, the author 
has given a reasonable and well-balanced treat¬ 
ment of his subject in the space at his disposal. 
One or two slips may be noted. The oxidation 
of ammonia was not “ discovered by the German 
chemist Ostwald 99 (p. 28), but by the English 
clergyman the Rev. A. Milner, although it is 
usually attributed to the French chemist Kuhh 
mann. The phrase “ Haber-Ostwald process,” 
mistakenly adopted by the Department of Ex¬ 
plosives Supply during the war, has doubtless led 
the author astray. The statement that “the con¬ 
tact process . . . was not successful when first 
attempted in this country, and was first applied 
in Germany . . . by. . . Dr. Knecht [$*c] ” (p. 35), 
is inaccurate in view of MessePs work. The .final 
chapter, on “Chemistry and National Welfare/* 
although not directly connected with the subject, 
is very apposite at the present time, when many 
of the lessons taught by the war seem to be 
receding into obscurity. 
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An Introduction to Entomology. By Prof. J. H. 
Comstock. Part i. Second edition, entirely re¬ 
written. Pp. xviii + 220. (Ithaca, N.Y. ; The 
Comstock Publishing Co., 1920.) Price 2.50 
dollars net. 

We have no hesitation in commending this book 
as a clear and thoroughly up-to-date elementary 
account of the general structure and metamor¬ 
phosis of insects. It constitutes the first part Of a 
treatise on entomology that the author has in 
preparation. The section devoted to the external 
anatomy of insects is particularly valuable. 

The detailed studies of recent morphologists 
have left the terminology applicable to the various 
sclerites and regions in a very confused state; the 
nomenclature adopted in this book is well chosen, 
and should contribute towards establishing sta¬ 
bility. With regard to the internal anatomy we 
are of opinion that the author should deal with 
the muscular system more fully in the final work. 
Rather more detailed reference to the adipose 
tissue and a mention at least of the corpora allata 
are also called for. These points are raised in 
a friendly spirit, and in response to Prof. Com¬ 
stock’s invitation for suggestions of any dcsfrable 
changes to be made before the present part is 
incorporated in the complete work. 

Throughout the book the author exhibits clear 
insight in the selection of the essentials of his 
subject, and the printing and illustrations are par¬ 
ticularly good ; there is also a useful and not too 
lengthy bibliography. A. D. Imms. 

Physiography . By Prof. Rollin D. Salisbury. 
Third edition, revised. (American Science 
Series, Advanced Course.) Pp. xv 4 676 + xxvi 
plates. (New York : Henry Holt and Co., 1919*) 

Prof. Salisbury contrives to maintain the some¬ 
what colourless subject of modern physiography 
as a study for the class-room by representing rt 
as a description of the shaping of the present 
surface of the earth, and of the relations of air 
and water to the land. Questions of earth-history 
are left to geology, and of life on the globe to 
geography. His book might serve as an intro¬ 
duction to either of these sciences. 'Huxley^ 
“Physiography” made a far wider appeal, and 
Prof. Salisbury has recently stated his own appre¬ 
ciation of geography as encouraging personal 
observation and verification. 

We cannot help feeling that in the present work, 
the success of which is shown by Its third edition, 
the author has been hampered by educational 
custom rather than by choice of subject. The smifll 
size of many of the illustrations of broad natural 
features is in keeping with fhe crispness of de¬ 
scription. The use of parts of the maps Of the 
IJ.S. Geological Survey as full-page plates is an 
admirable feature. The work has been brotgg'ht 
up to date, with cautious references to the "tapper 
air/’ and a description of the activity of Lasaen 
Peak from 1914 onwards. May we suggest that 
the crystals shown on p. 7 r should not be described 
as snowflakes? G. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Restoration of 'Energy. 

Concerning the pressure of light, we may safely 
say that it was predicted by Maxwell, discovered by 
Lebedew of Moscow, and independently bv Nichols 
and Hull in America; while it w r as elaborately dis¬ 
cussed, clinched by further experiments, and its signi¬ 
ficance greatly extended by Pointing and by Povnting 
and Barlow. We now learn from Prof. Eddington's 
brilliant address to Section A of the British Associa¬ 
tion af Cardiff this year that radiation pressure has a 
cosmic significance beyond what had been thought 
possible; that it holds back or sustains the outer sub¬ 
stance of the brighter and hotter stars, and is respon¬ 
sible for their huge size; while at the same time it 
has the effect of limiting the possible aggregation of 
masses of matter, so that the mass reasonably per¬ 
missible to any star ranges from five times to one- 
half that of our sun -something of that order. 

According to Prof. Eddington’s calculations, the 
radiation from an exceedingly hot central nucleus, 
heated it may be by atomic disintegration, acts like a 
rushing mighty wind on the outer portions, and 
sustains them against gravilative attractionsurely 
a remarkable example of the significance inevitably 
attaching to the most minute and barely detectable 
forces. So long as any given kind of force exists at 
all, it may under proper conditions have an over¬ 
powering and surprising effect. 

I write to convey a verbal suggestion made by my 
assistant, Mr. Edward E. Robinson, a year or lwo 
ago, that light-pressure may afford an escape from 
some popular eschatological conclusions based on the 
doctrine of the dissipation of energy. Engineers Pice 
Prof. Osborne Reynolds and Sir William Siemens 
have deplored the waste of solar energy, of which so 
minute a fraction is caught by the earth or any planet, 
and have sought to circumvent and reconcentrate it 
somehow—by total reflection at an apthercal boundary 
or otherwise. And when we think of the vast store 
of power ceaselessly being radiated from every star, 
and apparently fruitlessly lost in the depths of space, 
it is natural to look either for some usefulness in 
the torrent or for some sort of compensating 
mechanism. So also, under the influences of gravita¬ 
tive attraction and the general law of dissipation of 
energy, it has seemed to some as if the cosmos was 
tending towards a cosmic tonfb- consisting of one 
large cold or cooling lump of matter, with all the 
energy of its gravitative falling together wasted by 
radiation into the depths of space, and no recovery 
possible, nor any more generation of heat. 

But wbat about the sweeping or propelling power 
of that apparently waste radiation ? It exerts pressure 
on matter; particles bf suitable small size must be 
swept along with It. Why should we not contemplate 
a constant sweeping of cosmic dust away towards 
Infinity, with ^ull power of return when sufficiently 
re-aggregated? Is there not some hope of restitution 
and restoration in this, so that gravitative fall can 
once more recur and the whhle cycle begin again? 

To estimate the amount of matter which can thus 
be repelled, taking Into account diffraction effects, is 
rather complicated. It must *not be enough at any 
one time to cause effective opacity; but, considering 
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the speed generated by any small acceleration in free 
space and the length of time available, the total 
amount of repelled matter need not be inferior to the 
amount of disintegrated material which collisions and 
friction and eruptions and electrical repulsion are 
likely to provide. Something preserves the t ap¬ 
parency of space; may it not be this constant sweep¬ 
ing away of dust? Far away from any source of 
radiation the particles would not be hot enough to 
repel each other, so there would be nothing to prevent 
their beginning to collect together', and so preparing 
to fall once more from practical infinity. 

Electrified particles, ions and electrons, of which 
interplanetary space must contain myriads, are also 
propelled by light. But these seem to attain a ter¬ 
minal velocity, of value depending on the intensity 
of the radiation and the* square of its wave-length. 
Long waves tmveiling in space would therefore be 
most effective, but short waves would act in the right 
direction; and the electrons thereby driven among the 
cosmic dust- -exerting mutual forces much stronger 
than gravitation—might act as the cement to weld it 
together again. 

So long as matter is being accelerated by radiation- 
pressure, and s<) long as fresh ions are being produced 
in its path, the energy of the radiation would tend 
to be consumed. Hence the ultimate result of all the 
otherwise waste radiation might be just that energy 
of gravitative separation which is required for a new 
Lucretinn universe. 

There are other possibilities, of too speculative a 
character, depending on the semi-material nature of 
light. The suggestions so far made may be nega¬ 
tived, but they seem worth putting forward in a tenta¬ 
tive manner. Oliver Lodge. 


British Laboratory and Scientific Q lass ware. 

1 have no interest in the manufacture of scientific 
glassware, except in so far that as 1 devoted most of 
my time to the subject during the war 1 should like 
to know that my work would lead to permanent 
results. 1 may, therefore, be permitted to address a 
word to users and manufacturers of scientific glass¬ 
ware. 

To users I say : Use only scientific hoi low-ware 
which bears the maker’s name.; and if you find it 
faulty, send it straight back to the manufacturer, 
whom you will be assisting, and who will replace it 
at once. Even the famous Jena glass was often 
faulty, and while working in the laboratory in the 
autumn«of 1914 it was not only once that Jena beakers 
were found to have cracked without apparent cause. 
On twq occasions I actually heard beakers crack 
while they were standing on the table. 

In the autumn of 1914 I worked out the resistance 
glass and lamp-working glass which have been spoken 
of as standing at the head of the list, and early in 
1915 I began to manufacture these glasses, and con¬ 
tinued to do so throughout the war, maintaining the 
original compositions, but modifying the batch 
formulae as different materials became available. The 
glasses were worked out on the basis of analyses of 
a large number of foreign glasses and a study of iheir 
properties. The investigation was a perfectly straight¬ 
forward one, and no particular difficulty attached to 
it,, and I will even admit that luck came to the aid of 
judgment in arriving at the final conclusions. 

I am making this-statement because I wish it to be 
recognised that a misunderstanding exists as to the 
difficulties which had to be overcome in connection 
with the manufacture of scientific glassware, and not 
because I .wish to lav claim to particular credit for 
carrying through a simple piece of work. The real 
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difficulty lay in the working out of methods of 
manufacture, particularly the devising of mechanical 
methods, and in imposing them upon an industry 
which was rather unwilling to adopt them. The 
glassmaker’s chair and tools had to be replaced by 
moulds, and even then the procedure adopted in 
mould-blowing as practised in the country had to be 
modified. Instead of employing men to finish such 
articles as beakers, machines had to be devised to rarry 
out the processes which could be operated by girls. 
Drastic alterations in the methods of annealing had 
to be introduced. In some branches, such as the 
manufacture of graduated ware, the technical processes 
for production in mass had to be worked out from 
the commencement. 

Now the fullest information as to the composition 
of German chemical glassware was at the disposal of 
anyone who had access to a chemical laboratory, such j 
as Prof. Baker kindly placed at my disposal in | 
October, 1914, and could make an analysis of glass. 
The reproduction of these glasses, on the basts of 
the analyses, called for some knowledge of com¬ 
mercial materials, and such information as was avail¬ 
able as to the qualities of the glasses actually on the 
market made improvement a matter of no very great 
difficulty. If the chemical problems hod been the 
essential ones the scientific public would have had 
every reason to complain if the manufacturers had 
not at the outbreak of war at once produced perfectly 
satisfactory scientific glassware, and had never failed 
to give them the most complete satisfaction. How¬ 
ever, the actual fact is that the chemical difficulties 
were almost non-existent; but, on the other hand, the 1 
technical difficulties were very real, involving the I 
expenditure of a vast amount of energy and money 
■which had to be provided by the manufacturers them¬ 
selves. I can say most definitely that all those who 
have been concerned in the industry have actually lost 
money In the venture, but that they do not grudge ■ 
the cost. 

During the war a vast amount of information was | 
collected and shared between the various firms engaged 
in the industry, but it was often impossible to make 
use of it owing to the difficulties which stood in the 
way of obtaining machinery and plant. It would 
now be possible to make use of this information, to 
reorganise completely factories for mass production, 
and to install new plant, but the manufacturer is 
hampered bv the stringency of the financial position, 
the enormous increase in the cost of machinery, 
etc., and the absolute uncertainty as to the policy of 
the Government. However, if the industry is doing 
its best to meet the situation, it deserves *ho support 
of the scientific public, which has also the right to 
demand guarantees. I suggest, therefore, that^ the 
manufacturers should invite the Institute of Chemistry 
and the Institute of Physics, which represent the 
professions most closely concerned, to investigate the 
position of the industry and to report upon it. 

It must not be imagined that the cost of scientific 
glassware will ever approach the pre-war standnrd, 
and it does not appear that the increase in cost is 
in excess of the increase in cost of other commodi¬ 
ties, During the war, while T had the opportunity 
of checking the figures, I know that our prices were 
lower than the pre-war prices relatively to the increase 
in the cost of production. Temporarily, owing to the 
rate of exrhange, German glass is obtainable at a 
lower rate than English, hut if this fact is taken 
advantage of now, the scientific public Is likely to 
have to pay for its short-sighted policy so soon as 
the industry is once more completely in German 
hands. M. W. Travers. 

November 6. 
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Negative Electron Ourve. 

The elements are constructed, so it is now believed, 
of collections of hydrogen atoms bound together by 
negative electrons. The atomic weight of an, element 
is not, as a rule, a whole number. I think the 
importance of this departure from integers is most 
significant. 

If we ran consider that the element is composed 
of a number of hydrogen atoms, then the departure 
from the simple sum of the weight of the hydrogen 
atoms composing the element must be due to the 
negative electrons. For example, the element vana¬ 
dium has an atomic weight of 51*06. Suppose we 
consider it to be composed of 51 hydrogen atoms, 



then its atomic weight should be 1*008x51 =551-408; 
but its atomic weight is 51*06. The difference i$ 
-0-348, due, I take it, to the negative electrons which 
have entered into the composition of the element. 

I have obtained minus quantities for a number of 
the elements, starting from hydrogen, atomic weight 
1*008, and stopping at Ge, and I find that they space 
themselves along a regular curve, as shown in Fig. 1. 
That the minus quantities of the atomic weights 
should have arranged themselves in this regular way 
by pure accident I cannot believe, so I suggest that 
there is some^ natural law at work to account for it. 
The explanation is to be sought, I think, in the 
supposition that the hydrogen atoms attract each, 
other, producing the force of gravity, while the nega** 
tive electrons are repulsed by gravity; the elements 
are, therefore, lighter than the sum of the hydrogen 
atoms themselves. 

Referring again to the . curve, if the helium atom it 
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composed of 4 hydrogen atoms and 2 negative elec¬ 
trons, then vanadium should have 51 hydrogen atoms 
and somewhere about 34 negative electrons. 

The elements beryllium, neon, magnesium, silicon, 
chlorine, and argon do not seem to come properly in 
the curve. If their atomic weights have been cor¬ 
rectly determined, then there must be something 
peculiar about these elements. 

I have also drawn a curve from the atomic weights 
as given in Bloxam’s “Chemistry," hydrogen being 
taken as i, and have produced a similar curve to the 
one given here, except that the latter part does not 
rise so steeply. S. G. Brown. 

52 Kensington Park Road, W.11. 


Ohemioal Warfare and Scientific Workers. 

Like Prof. Soddy (Nature, November 4, p. 310), 

I have received an invitation from the War Office to 
become an associate member of the “peace" organisa¬ 
tion which is to “develop to the utmost extent the 
offensive and defensive aspects of chemical warfare. ” 
1 have had enough practical experience of the experi¬ 
mental side of chemical warfare to know what it in¬ 
volves, and I have without any hesitation refused to 
join the new Committee. 

In the first place, the project is simply wicked. 
Education stands for something more than the 
acquisition* of knowledge, and if at the present time 
I lent any support to the activities of the Committee 
I feel that I should necessarily be quite unfit to take 
any part in the training of young minds. To do what 
I can to promote in everyone the faith that war is 
done with has become part of my business because it 
is the world’s business. In the second place, the pro¬ 
ject is futile. No real progress wifi be made in dis¬ 
covering new methods of offensive chemical warfare 
except by people who have their heart in it; perfunc¬ 
tory adhesion to an official organisation will discover 
nothing worth knowing. 

Is any intelligent person- and only intelligent people 
would be of any use in this very complicated subject— 
at this point in the world’s progress going real I v to 
put his heart into the search for methods of killing 
other people? I think not, even in the case of pro. 
fessional soldiers. Some may comfort themselves with 
the idea that they will escape the moral difficulty by 
engaging only with defensive methods. This will be 
equally futile, for adequate defence can only follow 
discoveries on the offensive side; it cannot precede 
them. It is impossible to devise protection against 
offensive agents which are unknown, just as on the 
medical side it is impossible to work out methods for 
the cure of lesions of an unknown nature. The only 
effective preventions and cures which can be prevised 
are ethical, and a War Office Committee is not quite 
the best atmosphere for that. 

It may be extravagant to expect that all civilians 
will refuse to support this part of our “ peace organisa¬ 
tion,” but I hope they will. A. E. Boycott. 

University College/ Gower Street, W.C.i, 

October 5. 

Testing Einstein’s Shift of Spectral Lines. 

A word of caution may not be amiss in respect of 
the suggestion made by Sir Olivet* Lodge in Nature 
of October 28, p. 280. The rotational stresses in the 
disc, though very large, may not portend immediate 
dissolution in steel, but what of the glass (?) of the 
vacuum tubes? The stresses, like the gravitational 
effect, increase as the square of the angular velocity. 
The method would seem well calculated to develop 
pleochroic effects in glass. Charles Chrek. 

October 30. 
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Contractile Vaoueles. 

Contractile vacuoles are found only in those cells 
which lack a continuous cell-wall. This appeared to 
suggest that the function of the contractile vacuole 
is to eliminate dissolved crystalloids and so to keep 
down the osmotic pressure distending the semi- 
permeable protoplasm. Otherwise the latter, lacking 
the support which a continuous cell-wall gives, would 
continue to stretch and would finally rupture. 

There is, however, another, and possibly more 
plausible, point of view, namely, that the contractile 
vacuole is, in point of fact, this rupture. Suppose 
a small accumulation of a soluble crystalloid in a 
semi-permcable gel which exhibits slight elasticity 
and slight tenacity—qualities which the protoplasm 
of the cell appears to possess. The osmotic pressure 
of the crystalloid will push back the protoplasm, over¬ 
coming its rigidity. Thus a cavity is formed which 
enlarges as water flows into it. Expansion will pro¬ 
ceed until but a very thin film of protoplasm separates 
the solution from the surrounding water. Later 
expansion causes continued thinning of the film until 
its tenacity suddenly gives way, and the solution con¬ 
tained in the vacuole becomes, through the rupture, 
continuous with the surrounding water. The elasticity 
of the protoplasm now asserts itself, and the walls 
of the cavity are driven together. The semi-fluid, 
viscid constituents of the protoplasm secure the 
healing up of the rupture and the obliteraiion of the 
cavity, while the viscosity of the surrounding sub¬ 
stance leads to a delay in recovery marked by the 
appearance of the radiating canals. 

Thus we mav look upon a contractile varuole, not 
as an organ of a cell, but rather as the effect of the 
local accumulation of any soluble substance. In 
fresh-water naked protoplasmic organisms the forma¬ 
tion of a cavity surrounding this accumulation and 
the periodic forcible ejection of seme of the solution 
are rendered inevitable by the ph\*iral properties of 
protoplasm. When once a cell acquires a complete 
cell-wall, the protoplasmic film receives sufficient sup¬ 
port and the vacuoles bet time permanent. 

Henry II. Dixon. 

School of Botanv, Trinity College, Dublin, 

October 2?. 


Visibility of the Landscape during Rain. 

On a recent visit to the mountains of North Wales the 
writer was impressed with the variations in the visibility 
of the landscape when rain was falling. In the lower 
valleys a storm which may be sufficient to wet thick 
clothing through in a few moments may leave the 
contours of the mountains quite distinct at several 
miles distance. On the other hand, a mountain 
drizzle or " Scotch mist ” may render everything in¬ 
visible at a few yards. An elementary treatment of 
the subject brings out one or two points of interest. 

Let it be assumed that the raindrops are perfectly 
opaque and that the atmosphere is otherwise per¬ 
fectly transparent, both assumptions being, in general, 
close approximations to the artual state of affairs. 

Consider a heavy rainstorm during which rain falls 
at the rate of 1 cm. per hour, or 000028 cm. per 
second. The raindrops anpear to be most often of 
1 to 2 mm. diameter. Taking the lower value (1 mm.), 
the volume of the drop is o-^xio- 1 c.c. 

According to Stokes’s law' 

and at i$ 6 C., 17, the viscosity of air, is i8ixio^* t 
so that u^ooo cm, per sec. 

Consequently, the depth of water which falls in 



NvtiFUME 


x.n, 1930 


XiW 


one second (oono?8 cm.) is spread while falling over 
a vertical column of air 3000 cm. high. 

' There is, therefore, 1 c,c. of water in about zo T c.c. 
ofair, or 1 raindrop in every 5 litres or so . . . . (1) 
Now, in the state of maximum disorder (the "most 
probable ” state) the raindrops will be spared equally 
in all directions, vertically as well as horizontally, 
and the average distance between two spots will bo 

5000^ 17 cm.(2) 



Consider a circle of landscape, of diameter AB, 
subtending an angle 0 at the observer at O, distant 
l from AIV AB 1,0. 

A spot of rain at x is projected against the back¬ 
ground as a disc of diameter 
/. d 
x 

(d being the diameter of the spot) and blots out an 

area 



If n denotes the number of rain spots in unit volume 
of air, then in the element Bx of the cone in the 
figure there are 

n . ”(x . 6)*9.Vy 

4 

and these, projected on the background, blot out an 
area 

or 

»- . d*Kx x W U . 6)\ 

4 4 

or 

. t /*. 3.r x Area of background . (3) 

Hence each element Bx contributes the same 
amount of blotting-out of the landscape, the larger 
apparent diameter of the nearer syiots being coni* 
pensated by their smaller numbers, and the visibility 
of the landscape falls off as a linear function of the 
distance. 

The total area blotted out te the integral of (3), 
j € Area of projected rain spots^ 

Area of landscape \4 / 

and the landscape is entirely Wotted out when the 
above ratio equals unity. 

Putting 

n _ Depth of rain fallin g pe r sec. (D) 
ri* . v 

6 

in this equation, we get as the limiting distance at. 
Which the outlines of the landscape can be distin¬ 
guished 

/“S rf D w . (4) 

Using the values suggested above, d = o-i, u—3000, 
and D = 28xiO“ 8 , the value of l comes out as 7 km., 
or 4} miles. 

Thus a 1 very heavy rainstorm may be remarkably 
transparent. 

Let 1 N=the number of spot#? falling per second on 
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unit area (N^n.v), then^ combining equation * (4) with* 

Stokes’s law, and calling ~ the obscuring power of 

the storm, wo have 

l y- 9 ". v . N (sinoe />-(*!=-«) • • (5) 

1 4l r 

That is, the obscuring power of a storm is simply 
proportional to the number of spots falling per second, 
or every raindrop has the same obscuring power, 
whether it be large or smalt and whether the total 1 
rainfall be heavy or light. 

The very great obscuring power of a " Scotch 
mist ” is thereby accounted for. 

F. \V. Preston. 

90 Howard Road, Leicester, October 21. 


Miweums In Education. 

In Nature of October 28 appeared! a review of the 
Final Report of the Committee (British Association, 
Section L) on '‘Museums in Relation to Education,” 
in which it was stated that “our great public schools 
have some excellent museums, but there is little or 
no evidence that they are used in school teaching.” 
May l be allowed to point out that this sweeping 
indictment of incapacity or lack of imagination on 
the part of masters in public schools is not without 
exception ? 

The museum of natural history at Oundle School 
is, I suppose, fairly typical of such collections. It 
consists of specimens representative of zoology, 
botany, palaeontology, and petrology. Owing to lack 
of space, not all the specimens can be exhibited with 
advantage, and the excess has been temporarily 
stored, so as to avoid detracting from the educational 
value of the exhibits, pending the erextion of a more 
spacious building. The present museum, which is 
apart from the laboratories, is accessible at all times 
to all boys whether or not thev are taking natural 
history subjects in the curriculum. The zoological 
collection forms an index to the animal kingdom; it 
consists of specimens representative of all the phyla 
and of a considerable number of classes. These are 
distinctly grouped and clearly labelled. In further 
amplification of this series a certain number of 
drawings, dissections, and skeletons, also clearly 
labelled, arc interspersed among the types. This wort 
has been carried out entirely hv the boys, under 
supervision, and forms, therefore, an elementary 
introduction to research. There are also table-cases 
representative of protective coloration, insect pests, 
metamorphosis, etc. Owing to lack of time and .space 
the botanical exhibition is not so far advanced, but 
there is a good collection of types of timber on view, 
while a collection representative of the dispersal of fruits 
and seeds is in the making. During the summer term 
the younger boys maintain a constant display of th© 
flowering plants of the neighbourhood* (The lack of 
botanical exhibits in the museum is largely compensated 
for by a botanical garden comprising natural-order 
beds, a rock garden, a rose garden, marsh and aquatic 
flora, etc.) The palaeontological collection consists of 
a series of wall-cases containing fossils arranged 
according to their strata. The petrological collection 
comprises table-cases illustrative of the more common 
rock-forming minerals with a considerable number 
of good specimens clear!v arranged and classified. 
For the two latter collections, as regards both 
material and arrangement, the school is indebted to 
the great kindness of Profs. Marr and Sollv respec¬ 
tively. 

More thait three hundred bovs (but of five hundred)’ 
are undergoing biological training at. Oundle.School 
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an any one term. In teaching biology 1 have constant 
i*ecourse to the school museum. For example, a class 
may be taken into the museum and a demonstration 
given of the general characters of the animal king¬ 
dom ; or certain exhibits illustrative of one particular 
subject can be removed from the cases to the labora¬ 
tory, where, after a short description, they can be 
sketched by the class. A similar use of the museum 
for practical education is made by my geological 
colleague. Further use of the collections nas been 
made for popular demonstrations to members of a 
local society as well as to parents of boys who visit 
the school on Speech Day; on these occasions the 
boys themselves act as demonstrators. Such, in brief, 
are some of the uses to which a school museum is 
put in the service of education. 

That the knowledge of such efforts in education 
has not come to the powers-that-be only emphasises 
the deplorable fact of the present lack of co-opera¬ 
tion between the school and the university. As 
assistant in the zoological departments of Manchester 
and St. Andrews Universities 1 learnt the immense 
value of the museum ns an aid to biological educa¬ 
tion. My experience of school work is confined to 
the brief period since the close of the war, but 1 
cannot believe that no effort is beind made similarly 
to use the museums of natural history in other 
schools where a biologist has been added to the 
staff of masters. E. W, Shank. 

Oundle School, Northamptonshire, 

October 31. 


Mating Dances of 8piders. 

I have not, up to the present, found any account 
of anything approaching to a mating dance, such as 
is common among the Salticides, in the Lyresides. 
The following observations tend to show, I think, 
that some such dance must exist among certain 
members of this family. I should be glad to know 
if any readers of Nature have met with similar 
experiences with these spiders. 

The species observed was Lycosa saccata (Black- 
wall), which is exceedingly common in the spring. I 
was watching a number of these spiders at about 
3 p.m. on April 29, 1919. They were sunning them¬ 
selves on a vertical wooden board leaning against a 
cucumber frame. I first noticed a male, which was 
about 1 in. from a female, going through some 
most curious movemenis. He extended one palp 
downwards (at about 45 0 ) and the other upwards, at 
the same sort of angle. He then withdrew them and 
extended them again in the same way, but with their 
positions reversed. Each time he withdrew them he 
usually took a step towards the female. He repeated 
this two or three times, and then brought the palps 
to their normal position with a curious quivering 
movement. The front logs were also caused to quiver, 
being held just off the ground. The front legs of the 
female were occasionally seen to quiver also. 

When the male got up quite close to her (1-5: in.) 
the female ran off, and the male searched ;;bout 
within 3 ft. of where he lost her, exploring crevices, 
etc., as though looking for her. At last he suddenly 
encountered her round a corner, and she ran away. 
He proceeded with his antics, however, without her 
being there. 

A new male then appeared and began similar antics 
in front of the female, except that he merely extended 
each palp separately and returned them to their former 
position. The original male then came up and a fight 
ensued, in which both spiders fell off the board, 
leaving the female to continue her basking in the 
<«n. G. H. Locket. 

Lincoln College, Oxford, November t. 

NO. 2663, VOL. 106] 


The Energy of Oyoiones, 

In Nature of October 28, p. 28b, Lt.-Col. Gold 
refers to the theory of the late Dr. Mar gules, that 
storms would arise if two masses of air of different 
temperatures were in juxtaposilion. The situation 
would bo unstable, and in passing from this unstable 
situation to a stable one the potential energy would be 
reduced, part of it being converted into the kinetic 
energy of the ensuing kt storm.” The theory takes it 
for granted that the warm air rises and the cold air 
descends. 

But storms are generally associated with cyclonic 
depressions, and of recent years the temperature dis¬ 
tribution in cyclones has been carefully studied, Sir 
Napier Shaw (Meteorological Office Geophysical 
Memoir, No. 210fc, p. 14) sums up the facts as follows : 
“The conclusions which we may draw are, first, that 
the pressure changes at the surface are a reproduction 
of the pressure changes at the 9-km. level, and that 
they must be regarded as produced, not by, but in 
spite of, differences of temperature in the air.” 

The theory of Dr. Margules, consequently, fails 
entirely to account for cyclones. On the other hand, 
his theory may play some part in the production of 
line squalls and some thunderstorms. 

With regard to ‘‘polar fronts,” the theory of Dr. 
Margules is also at fault in a great measure. The 
low-pressure areas over the polar regions produce the 
two great polar cyclones. The atmospheric columns 
over the poles must be relatively warmer than those 
over middle latitudes. As a result, the warm air is 
drawn polewards. But, although the atmospheric 
columns over the polar areas are relatively fight, there 
arc cold, dense layers of air resting on the earth’s 
surface. These cold polar layers are pressing out¬ 
wards, and where they meet, the warm cyclonic in¬ 
flows we have the “polar fronts.” 

The facts seem to point to the stratosphere as being 
the main source of energy iff storms and trade winds. 

R. M. Dkri.ry. 

Tintagil, Kew Gardens Road, Kew, Surrey, 

October 30. 


Dr. Marc.ui.ks wrote his paper mainly in connection 
with phenomena of the line-squall type, but he realised 
that it might have wider applications, and later in¬ 
vestigations do indicate that discontinuity of tem¬ 
perature is the prime factor in the “birth” of 
cyclones. If one had an atmosphere with uniform 
pressure at sen-level, but with masses of warm and 
cold air, then at 9 km. pressure would necessarily be 
low in the mass of cold air, and a cyclonic circulation 
would ensue; but the energy of the motion would be 
derived from the potential energy of the initial state. 

Differences of temperature originate in the lower 
atmosphere. The stratosphere may he able to draw 
upon a source of energy of which we are ignorant; 
it cannot of itself provide the energy of storms. 

E. Goto. 


Luminosity by Attrition. 

In reference to the letter in Nature of November 4, 
p. 310, bv Sir E. Rav Lankester on the above pheno¬ 
menon, it may be of interest to some, to know that 
Thomas Wedgwood was the first to direct attention 
to the fact that light could be produced by the rubbing 
together of auartz or sugar. His paper on “ Experi¬ 
ments and Observations on the Production of Light 
from Different Bodies by Heat and Attrition ” may 
*bc found in Phil Trans. Roy. Soc., 1792, part i. 

C. Carus-Wilson, 

November 6, 
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Industrial Research Associations. 

J.—British Scientific Instrument Research Association. 
By J. W. Williamson. 


^'T'HE British Scientific Instrument Research 
Association is one of the earliest research 
associations formed under the scheme of the Com¬ 
mittee of Privy Council for the promotion of 
scientific and industrial research. It was founded, 
as is stated in the third annual report of that Com¬ 
mittee, “through the efforts of the optical in¬ 
dustry, guided by the whole-hearted energy and 
zeal of Mr. Conrad Beck, the president of the 
British Optical Instrument Manufacturers’ Asso¬ 
ciation.” The association was incorporated on 
May 30, 1918, and established on lines broad 
enough to include all scientific instrument makers. 

In November, 1918, a group of firms representa¬ 
tive of the electrical scientific instrument, electro- 
medical, and X-ray industries joined the associa¬ 
tion, which may now claim to be what the above- 
named report of the Committee of Privy Council 
stated in August, 1918, it had every prospect of 
becoming—the representative industrial body 
dealing with the application of .science to the 
manufacture of scientific instruments. The asso¬ 
ciation was fortunate in securing from the outset 
as its director of research Sir Herbert Jackson, 
K.B.K., formerly Daniell professor of chemistry 
at King's College. Mr. J. W. Williamson was 
appointed secretary of the association, and, later, 
Mr. H. Moore assistant director of research, with 
special reference'to the electrical and X-ray re¬ 
searches of the association. 

The first task of the newly formed association was 
to secure suitable premises for offices and research 
laboratories, and in November. 1918, the remain¬ 
ing term of the lease of 26 Russell Square, W.C. i, 
was purchased, and the association entered into 
possession on Armistice Day, November 11, 1918. 
Steps Averc immediately taken to effect the neces¬ 
sary structural alterations and to equip the 
premises with laboratories and secretarial offices, 
and now, on the completion of its first two years 
of life, though more remains to be done, the asso¬ 
ciation has a relatively well-equipped research in¬ 
stitute, with a scientific staff of six research 
workers, all university graduates experienced in 
research, in addition to the director of research 
and the assistant director of research. 

In the beginning the association suffered a 
grievous loss by the untimely death, in August, 
1918, of its first chairman, Mr. A. S, Esslemont, 
on whose wisdom, zeal, and powers of organisa¬ 
tion the members had confidently counted to guide 
the association in its early career. He was suc¬ 
ceeded in the chairmanship by Sir Arthur Colefax, 
who rendered valuable service to the . 
association, and when, owing to the pressure of 
other duties, he was compelled to resign the 
chair some months ago the association was for¬ 
tunate in securing as chairman Mr. A. A. 
Campbell Swinton, whose high scientific attain¬ 
ments and wide experience will be of great benefit 
to the association. I 
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The council of the association consists of fifteen 
elected members, five co-opted members, and five 
members appointed by the Department of Scientific 
and Industrial Research. The addition to the 
elected members of council of these Department 
representatives and co-opted members has been 
of great service to the association in enabling the 
council to view from a wide angle and to a far 
horizon the varied problems presented to it, with¬ 
out impairing the predominant interest of the 
members representing the industry or modifying 
the necessary bias of the association’s activities 
towards practical results. 

| The main and immediate functions of the asso- 
j elation, the council has agreed, are :— 

(a) To prosecute research into the questions of 
pure and applied science arising out of the urgent 
needs of the scientific instrument industry. 

(b) To take long views and to investigate those 
questions, whether of pure or applied science, 
upon which the future of the industry may be con¬ 
ceived largely to depend. 

(c) To investigate systematically and continu¬ 
ously the field of application of scientific instru¬ 
ments. 

Time and experience will show whether and how 
far these guiding principles need to be modified 
or amplified. 

Just as the actor's art, however subtle, will fail 
if it does not get over the footlights, so will these 
associations for scientific and industrial research 
fail in one of their primary functions if they do 
not get the results of their researches over into 
the workshops of the industries, Two years is all 
too short a time for any association to accomplish 
much in this way, The first year is necessarily 
spent mainly in organisation and preliminary sur¬ 
veys of work under contemplation. But the British 
Scientific Instrument Research Association has, 
nevertheless, obtained results of research of imme¬ 
diate utility which have already found practical 
application in the workshops, and are of con¬ 
siderable benefit to the industry. 

For example, as the result of an extensive re¬ 
search on polishing powders, a rouge was pre¬ 
pared for the hand and machine polishing of lenses, 
prisms, etc., which, tested by optical firms, has 
proved to be thoroughly successful in the work¬ 
shop. It has been manufactured on an industrial 
scale, and is now standardised and in regular use 
by optical firms. This research has given rise to 
much investigation on the purely scientific side, 
and to further work of an applied nature with the 
view of decreasing substantially the time of polish¬ 
ing plass and similar materials. The compre- 
i hensive researches of Sir George Beilby on this 
subject, especially in connection with the flow of 
solids under mechanical disturbance, has been of 
great value. 

Another line of investigation which has been 
occupying the association from the start is on 
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abrasives. Much work has already been done 
both from the purely scientific point of view and 
on the production of abrasive powders. Materials 
made in the laboratory are being tested in work¬ 
shops, and it is hoped soon to publish reports on 
the whole investigation and on the practical 
results. 

Again, in .response to a need expressed by the 
industry a solder was prepared in the association's 
laboratories capable of being used for all the 
ordinary metals, including aluminium, and of with¬ 
standing a temperature of approximately 350° C., 
so that it could be used when the later heating of 
joints made by it was necessary-- -e.g. in enamel¬ 
ling. This also has been manufactured on a large 
scale, and industrial firms are engaged on ex¬ 
tended tests of it. The reports to hand are very 
promising. Another solder, fusing at a low tem¬ 
perature, for special use with aluminium, has also 
been made on the laboratory scale, as the outcome 
of the previous research, and is now being tested 
by certain firms. 

The association has also been able to give im¬ 
mediate assistance in the matter of securing suit¬ 
able and trustworthy liquids for level bubbles, and 
is now engaged on problems connected with stand¬ 
ardising the glass for the bubbles and with 
methods of preparing the inside surface. In this 
connection it has been considered important that 
purely scientific research on the fundamental 
physical problems connected with this investigation 
should be prosecuted so that not only may the 
practice in manufacturing level bubbles be im¬ 
proved, but also the reasons underlying it may be 
fully elucidated. This is being done for the asso¬ 
ciation, extramurally, in one of the London tech¬ 
nical colleges. 

An interesting investigation, apparently dealing 
only with a small detail brought to the attention 
of the association, led to a considerable amount 
of research work on the cause of the tarnishing 
which had been found with certain tissue papers 
used for wrapping up polished glass. A report on 
the whole research has been issued to members, 
and so far as the practical issue is concerned the 
position is apparently quite clear as to the pro¬ 
perties which the paper must have and the method 
of testing whether it has them. Here, again, the 
research has given rise to problems which are of 
great interest in connection with physical and 
chemical questions about colloids, and would be 
suitable for further investigation on academic 
lines. It is under consideration what arrange¬ 
ments can be made for this work to be done else¬ 
where in some university or technical college. 

Another research of immediate practical import¬ 
ance to the optical industry is the research on 
cements for prisms and lenses. A renort on this 
subject has been issued to members, and in the 
important matter of obtaining cements which have 
no tendency to change either in the direction of 
crystallisation or in the gradual deposition of 
insoluble matter, and do not tend to break 
away from the glass surface, very considerable 
progress has been made. This investigation on 
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cements has led to a large amount of relevant 
work in the matter of insulators, a subject of im¬ 
portance to the electrical members of the associa¬ 
tion, and is an example of the advantage of the 
wider outlook which is obtained in an association 
such as this where the needs of one of its depart¬ 
ments are co-ordinated with those of another. 
There are, of course, many scientific problems 
raised here which might well prompt pure science 
research— e.g* into the causes and conditions of 
crystallisation or of other instability in resinous 
and similar substances. 

Questions on the purity of chemical compounds 
and on the relation of purity to stability are raised 
by the research being undertaken by the associa¬ 
tion to study the durability of different tvpes and 
meltings of optical glass under a variety of con¬ 
ditions. Similarly, another research of the asso¬ 
ciation into the question of the production of a 
glass of truly neutral tint raises fundamental ques¬ 
tions of the theory of colour in glass. 

It is impossible in a short article to do more 
than take almost at random a few examples of 
the researches being undertaken by the associa¬ 
tion, but enough has been said, perhaps, to show’ 
that, even in those researches being prosecuted for 
immediate practical ends, fresh problems in pure 
science are raised, or wider vistas opened out, 
which may well be suggestive and stimulating to 
the workers in the laboratories of purely scientific 
institutions. 

The programme of research of the association Is, 
naturally, rather the private affair of the associa¬ 
tion, but it may be said that it ranges from prob¬ 
lems in pure science involving the fundamentals 
of optical, electrical, or chemical theory to tech¬ 
nological investigations on the methods and 
materials of manufacture, including, for example, 
such a practical problem as the best' lacquer for 
making an instrument look well finished. 

It may be well to point out that, besides the 
specific researches included in the programme of 
research, the association in its character as the 
scientific centre of the industry is called upon from 
time to time to assist the industry by contributing 
from a scientific point of view’ suggestions and 
criticisms to the appropriate Govern mem and 
other quarters on such matters as the supplies of 
raw materials and the manufacture in this country 
of products essential to the development of the 
British scientific instrument industry. Much work 
in this direction has already been done. More¬ 
over, users of scientific instruments have already 
brought to the notice of the association, and. as 
the association becomes better known, will doubt¬ 
less tend increasingly to bring to its notice, their 
specific needs. In this way the association w-il! 
perform a useful scientific liaison office between 
the users and the manufacturers. Already, by 
means of conferences and otherwise, the associa¬ 
tion has enabled the manufacturing members to 
become better acquainted with the scientific needs 
of the users, and the users to appreciate the 
limitations imposed on the manufacturers by 
design, material, or other conditions. 
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In the task of industrial reconstruction after 
a devastating- war which the British scientific in¬ 
strument industry, in common with other British 
industries, has now to face and accomplish, its 
most potent means must be the extension of scien¬ 
tific research to the varied problems of the in¬ 
dustry. In this work the co-operative research of 
the association and the particular research of the 
individual firms are essential and complementary. 
The work of the association does not supersede, 
but emphasises the need for, and assists, the 
scientific research undertaken by individual 
firms. In the same way, the pure science i 
research of the universities and kindred institu¬ 
tions is essential and complementary to all re- 

M i c ros 

By J. J. 

OW often we use the term "terra firma ” ! 
it is used despite the fact that no square 
yard of the earth’s surface is ever at rest; an 
unending train of waves, waxing and waning in 
amplitude, are unceasingly coursing along the 
earth’s crust and to unknown depths. The wave 
period ranges between 4 and 8 secs. ; the ampli¬ 
tude is between 1/50,000 and 1/2000 in., bui 
with a wave-length of 8 to 16 miles. The 
speed of the waves is believed to be about 
2 miles per sec. These microseisms have been 
known to seismologists lor twenty years or more, 
and were originally thought to be air tremors. , 
Later, the rocking of the observatory buildings 
in the wind was suggested as their origin, or 
the rocking of the ground due to the motion of 
trees in the vicinity; but it is now established 
that these disturbances are pure earth-movements 
travelling over long distances. With sensitive j 
seismographs, microseisms arc easily recorded, j 
but: whilst, hypotheses have not been lacking, their : 
origin and cause still remain unknown. i 

Prof. John Milne, in 1898, suggested (" Seis- i 
otology,'* p. 285) that the cause may be two¬ 
fold : (ij ail currents and convection currents 
within the instrument cases ; (2) a ground move¬ 
ment produced by rapid changes of barometric : 
load. Before that time, Bertelli and Rossi had 
noted the connection of microseisms with baro- ! 
metric change. 

In America, Burbank observed an increase in j 
amplitude when a barometric load passed from j 
land to sea, or vice versa. At the International • 
Seismological Congress held in Manchester in j 
1911 funds were provided for the investigation 
of microseisms, and Prof. O. Hecker, of Stras¬ 
bourg vvas deputed to undertake the work. 

Daily comparisons were made between the 
microseisms recorded and the state of the sea 
at Cape Grisnez, Heligoland, and Borkum, a con¬ 
nection between sea waves and these movements 
having long been suggested. The war intervened, 
and the conclusions do not appear to have been 
published. 

In earthquake investigation observers arc by 
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search carried out by the research associations or 
by industrial firms. The universities and their 
> like are the great sources of purely scientific re- 
! search, and to them we look for that fundamental 
j work which, probably in many cases not of im- 
1 mediate applicability to industry, is bound to be 
! the foundation of future guiding principles. No¬ 
where is this more fully recognised. than in the 
British Scientific Instrument Research Association. 
Its work is also largely purely scientific, but to 
fulfil its purpose of immediate utility to its rele¬ 
vant industries it necessarily cannot always follow 
through to completion the numerous lines of in¬ 
vestigation which arise out of the problems 
studied. 


eisms. 

Shaw. 

this time fairly familiar with the easily recog¬ 
nisable chief phases, viz. “ primary ” and 
"secondary” waves, followed by "long waves" 
which rise to a "maximum”; hence it is com¬ 
paratively simple to trace any particular phase 
around the globe, and by this means to determine 
the respective rates of propagation and to compile 
seismological tables for future guidance. 

Microseisms do not lend themselves so readily 
to this kind of treatment. Fig. 1 illustrates a 
section of a record when microseisms are pro¬ 
nounced, and shows how similar one train of 
waves is to the next, thus defying identification 
of any particular wave at distant stations. 

Jn May, 1917, the present writer was testing 
two similar seismographs in different buildings 
ho ft. apart. The machines were arranged on 
the same electrical time circuit, and both oriented 
in the same azimuth. It was observed how 
closely similar were the microseisms on both 
records, showing that the air tremor hypothesis 
was untenable. A seismograph has two kinds of 
sensitivity—one to tilt, in which the period of the 
pendulum plays the more important part; the 
other to a horizontal thrust, where the ratio of 
the leverage, operating about the " steady-point," 
is the chief factor. These seismographs were 
constructed with the same sensitivity to horizontal 
thrusts, but, as an experiment, the period of 
one pendulum was raised until the sensitivity to 
tilt was lour times that of the other. Under these 
conditions the recorded amplitude of the micro¬ 
seisms was approximately the same, whereas the 
large waves of an earthquake which were recorded 
were from three to seven times greater on the 
machine more sensitive to tilt. This seems to 
suggest that microseisms are principally a hori¬ 
zontal motion; but against this must be noted 
that seismograph j designed for vertical motion 
record microseisms quite freely. 

Ihc fact that microseisms could be identified on 
instruments 60 ft. apart pointed to the advisability 
of attacking these waves on entirely new lines, 
viz. gradually to extend the distance between the 
observing stations so long as the identification of 
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ithe individual waves remained possible. The use 
of a *' dug-out w in a pit bank was secured, distant 
two miles from the home station, in a direction 
17 west of north, and one of the instruments in¬ 
stalled there. Both instruments were arranged in 
the same azimuth, with the same period, damping, 
and ratio of magnification. The clocks could be 
synchronised only by motoring between the two 
stations with a watch that varied about one-fifth 
of a second per hour. Comparisons were made 

"UW^ OOT? 10 2 20 


... 2 +0 


4 <t o " 


was necessary. The errors were chiefly traced to a 
lack of uniformity in the peripheral speeds of the 
recording drums, in a second series of observa¬ 
tions the clocks were compared twice a day, 
and comparisons of the films limited to the point 
marked by the eclipse. For the success of this 
device it was necessary to obtain a record of the 
wave during the eclipse. This was achieved by 
cutting a fine slit across the shutter, so that whilst 
the beginning or end of the eclipse was still 
clearly defined, the leakage of 
light through the slit produced a 
“ghost” during the eclipse. 

K With the beginning and end of 
an excursion, and also the time- 
mark being* defined, it remained 
only to resolve the harmonic 
motion to obtain the phase of the 
wave at each station at the in- 
Stan l the shutters closed, and so 
to deduce the time difference be- 
tween the two observatories. By 
^^WUVVA^ le ^ rst method there were read- 
, ings ±113 sec. from the mean. 

By the second, this was reduced 
, to ±03 sec. ; but it is worthy of 

note that by either method the 
difference t>ctween the two means 
was only 004 sec. for the 




Jt was noted that the wave 
period increased with the ampli- 


*Vin. 1.—-Earthquake and microscinnu. 

l>oth ways, and the precision w r as calculated by 
interpolation. On favourable occasions the clocks 
were set alike within about one-tenth of a second. 

It was at once seen that there would be no diffi¬ 
culty in identifying the waves at stations two miles 
apart (see Fig. 2). The films were timed by a short 

Hoint n 3 « 

JDufii out* 


MOM6. 14 2 20 

■ • 1 * * 

-_.ail** ** 

■Wf^-OUT. 

Fifi. ff. —Comparative traces. 

eclipse of the light every minute. In the first 
•attempt the clocks were compared once daily, and 
the films timed by measuring from an eclipse to 
the nearest apex in the trace. By this method 
differences of as much as two seconds were noted, 
whereas one second was the maximum expected 
from the known rate of surface wave trans¬ 
mission. It was evident that a higher precision 
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tude, and the amplitude increases 
generally with the daily move¬ 
ment of the air. There was, however, one 
marked exception on March to, when a very 
moderate air movement coincided with nearly the 
maximum amplitude recorded. At this time rough 
weather was being experienced around the north 
of Scotland. 

The chief objective in these proceedings was 
a comparison of wave direction with wind direc¬ 
tion, and perhaps in its complete failure lies the 
greatest value of these observations, for it was 
discovered, it is believed for the first time, that 
there is practically no change in the wave direc¬ 
tion, whatever the meteorological conditions may 
be. The microscisms always came, more or less, 
from the north—they always arrived at the “dug- 
out ” first by about 0*8 sec. The small variations 
in time difference shown in column 2 of the table 
may or may not indicate a varying azimuth. It 
is equally probable that they are the result of 
personal or instrumental error. 

To reduce the difficulties and shortcomings in 
the above experiments, it is proposed—with im¬ 
proved timing facilities and three machines placed 
at the corners of a 10-mile triangle—to continue 
this investigation, when it is hoped not only to 
obtain more precisely the rate of propaga¬ 
tion, but also to determine to what extent the 
azimuth is constant. It would be of value 
if observers in other countries were to pursue 
the study of microscisms on this new system 
in order to determine whether this unidirectional 
character of the phenomenon is universal, 
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and* if so, whether the direction is governed 
by the contour or physical features of the 
country. 

By First Method. 


Daily horl. 

mol ion of VVrtve 


Date, 

1 >iflerence, 

Wind 

the wind, 

Amplitude 

period 

1900 

Sec. 

direction 

M lies 

M 

Set. 

Jan. 3' 

0*0 

s.—w.s. w. 

427 

5*8 

7*3 

Keb. 2 

0*0 

S.W.—S. 
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4 *o 

7*5 

1, 6 

»*5 

S.S.E 
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2*8 

67 

». y 

t *o 

w.S. w. 
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32 
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■ I *o 

s w. 

O70 
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,, 1 2 
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62 
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2'0 
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s. 
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5 *o 

62 
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0 87 


«72 

5 *o 

6 Q 


By Second Method , 


Date, 

Difference, 

Wind 

Daily horl. 

motion of Wave 

the wind. Amplitude period 
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W. 
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— 
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07 

s.s.w. 
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20 
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s. 
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s. 
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s. 
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3 J_ 
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371 

3*9 
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The Tercentenary 

By Dr. J. L, 

A N ariicle on “ Le tricentenairc de l’abbt* Picard,” 
by M. E, Doublet, in the Revue gen&nilc j 
des Sciences (September 15--30J, directs atten- j 
tion to the tercentenary of the well-known French i 
astronomer, Jean Picard, who was born on 
July 2 i t 1620. Very little is known about i 
Picard's life, so that even the year of his death 
is uncertain (about 1683). Me was a pupil of j 
Gassendi, and took up the study of astronomy at \ 
latest in 1645, when he observed the eclipse of the 
sun on August 21 of that year, and it was as an 
observer that he was chiefly distinguished. 
Though he was not the first to apply telescopic 
sights to astronomical instruments, he was almost ; 
certainly not aware that this had many years 
before been done by William Gascoigne; but 
Picard was at any rate the first to make use of 
this invention in an extensive series of observa¬ 
tions, when he, in 1669 and 1670, determined the i 
size of the earth. This was done by a triangula- j 
tion from Sourdon, near Amiens, to Malvoisine, 
south of Paris, on the plan first proposed and | 
carried out by Snellius about fifty years earlier. | 
Picard measured a base along a level and well- \ 
built road from Villejuive to juvissy, 5663 toises j 
long. It is deserving of special notice that he j 
compared his standard toise with the length of j 
the seconds pendulum, "lest the same should j 
happen to it as had happened to all previous j 
standards ”; and that did indeed happen, for his 
toise is lost. The results of this, the first modern 
geodetic operation, were published in Picard’s 
"Mesurc de la terre ” in 1671. 

In 1669 Picard presented to the Academy a 
memoir on the most important astronomical ob¬ 
servations which ought to be undertaken. Among 
these is a new determination of the right ascen¬ 
sions of stars by direct comparison with the sun; 
this had never been done before without observing 
an Intermediary body (the moon or Venus) which 
could be seen in the daytime. But it was now 
possible, as Picard had found in the previous j 
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of Jean Picard. 

E. Dreyek. 

year, to observe stars in daylight with the 
telescope attached to his quadrant. Another 
desirable undertaking was the accurate deter¬ 
mination of the position of Tycho Brahe’s observa¬ 
tory. This he was able to carry out in 1671, 
when the Academy sent him to Denmark for that 
purpose. The results of his observations on the 
site of Uraniborg were published in 1680 in his 
“Voyage d’Uranibourg.” This expedition became 
memorable in two ways. First, because Picard, 
in his account of it, describes certain apparent 
motions of the Pole-star towards or away from 
the pole, of which the period was a year, and 
which, he says, he had noticed for about ten years. 
From the details given, it is evident that Picard 
was the first to notice the effect of aberration on 
the apparent place of a fixed star; and when he 
adds that these irregularities were in some years 
smaller than in others, it shows that the effect of 
nutation was also beginning 1o be felt. But. it 
was reserved for Bradley both to discover the 
laws governing these phenomena and to give the 
correct explanation of them. 

The second valuable result of Picard's journey 
to Denmark was that he made the acquaintance 
of Rfimer at Copenhagen, and persuaded him to 
go to Paris with him. R6mer stayed nine years 
in Paris, and it was there that he in 1675 an¬ 
nounced his discovery of the gradual propagation 
of light. We know from his letters to Huygens 
tliat he at once realised that this must produce 
aberration. Considering that he and Picard lived 
together at the Paris Observatory, It is father 
strange that they did not compare notes and 
remark how perfectly this agreed with Picard’s 
observations of the Pole-star. But R6mer scarcely 
ever published anything, so it is not impossible 
that he may have noticed the agreement, and did 
not care to. publish it. 

Picard from time to time carried out various 
geographical operations in France, the results of 
which are included in his “Ouvrages de Mathi- 
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matique ” (1736). He was a very active observer 
at the Paris Observatory from 1666 to 1682, and 
his observations, which were chiefly made with a 
9-ft. quadrant, were finally printed in Le Mon- 
nier’s “Histoire Celeste” (1741). Though his 
work was less showy than that of his colleague 


Cassini, Picard deserves an honourable place in 
the ranks of astronomers as one of the compara¬ 
tively few observers with instruments of precision 
in the period between Tycho Brahe and Flam¬ 
steed, and as the pioneer in the application of the 
telescope to this work. 


Robin's Water-music. 

By Prof. W. Garstanc. 


S CARCE heard amid the choral throng 
That gave the Spring its greeting, 
You triumph, Robin, when your song 
Marks Summer’s joys retreating; 

Then, while the green leaves flame to gold, 
And rain drips o’er their embers, 

You raise, above the sodden mould, 

The song of all Septembers. 

Erratic, wistful, sweet and shrill, 

The grave and gay you mingle, 

As changeful as the trickling rill 
That voices glade and dingle,— 

Froni high to low, 

Now swift, now slow, 

Like water o'er the pebbles, 

Meandering here, 

And darting there, 

To sparkle in the trebles. 

Chir'ri-tcw! Ir'ri-tew! 

Wis'-yoo, Wis'-yoo! 

Wee'! — Swee f ! — Tew-ay f l 
Tew, tew f , tew, Psee'! 

Chirr i-wee'! Tyo-to'! 
Se-IFTs'sy-TMssy, W'tVjy-wijsy, Wee 1 ! 

Until, in soft soliloquy, 

You enter realms more tender, 


| And drop, from heights of ecstasy, 

A falling trail of splendour,— 

Brilliant gems no casket treasures, 

Crystal tones no music measures,— 

A glittering, flickering, tinkling streamlet, 

Fragile as a dream. 

See, See f , See. Tsek'. ■ * / 

| Choo-it'ty, Tu-it f ty, Choo-it f ty, Tu-it'ty, Choo-ee' t 
Wee-chee'! Wee-tsee' . . . / 

Chc-wir'rio - ir f rio -wir 1 ri0-it f rio -e e r ! 

As rockets soar 

Aloft to fall in twinkling disarray, 

As fountains pour 

j To break adrift in showers of glistering spray. 

I * * * 

licit'! Tit-it-it-it 1 ! Tit'! Tit'! 

Yes, Robin, yes! I must admit 

(Tit-it'-it-il'! Tit-it'-it-W!) 

My actions were suspicious,— 

For no true gardener stops his spade 
To hear a little bird’s cascade 
Of music, though delicious ! 

But when, enraptured, down the scale 
You dance by steps so slender, 

The Nightingale’s Tyo-tyo'-tyo-tew', 

The Throstle’s Tirm-Urra-loo, 

Grow pale 

Before your rich chromatic splendour ! 


Notes. 


Thk following is a list of those recommended by 
the president and council of the Royal Society for 
election to the council at the anniversay meeting on 
November 30 ;— President: Prof. C. S. Sherrington. 
Treasurer: Sir David Prain. Secretaries ; Mr. W. B. 
Hardy and Mr. J. H. Jeans. Foreign Secretary: 
Sir Arthur Schuster. Other Members of Council: 
Mr. J, Barcroft, Sir William Bragg, Dr, A. \V. 
Crossley, Prof. J. B. Farmer, Sir Walter Fletcher, 
Prof. A. Fowler, Dr. A. C. Haddon. Sir Robert 
Hadfield, Sir Thomas Heath, Prof. J. Graham Kerr, 
Prof. H. Lamb, Sir William Leishman, Dr. S. H. C. 
Martin, Prof. J. W. Nicholson, Mr. R. D. Oldham, 
and Prof. W. P, Wynne. Prof. Sherrington, who is 
to succeed Sir Joseph Thomson as president, is the 
Waynflete prbfessor of physiology in the University 
of Oxford, and was formerly professor of physiology 
in the University of Liverpool and Fullerian pro¬ 
fessor of physiology at the Royal Institution, lie 
was elected F.R.S. in 1893, and was awarded a 

NO. 2663, VOL. 106 ] 


Royal medal in 1905 for his researches on the central 
nervous system. 

Dr. E. H. Griffiths has been elected general 
treasurer of the British Association in succession to 
the late Prof. John Perry. The council of the Asso¬ 
ciation has agreed to the formation of a separate Sec¬ 
tion of Psychology, as recommended by the Sections 
of Physiology and Educational Science at Cardiff, 
and approved by the general committee. Consider a- 
tion of the number and scope of the various Sections 
is to be referred to a special committee. It has been 
! decided to inviLe national Associations for the 
i Advancement of Science to send representatives to 
| annual meetings of the British Association in future. 

The council of the British Association has recently 
j had before it the suggestion made by Prof. Herdman 
| in 'his presidential address at Cardiff for a new Omb 
1 lenger expedition for the exploration of the great 
I oceans of the globe with modern instruments and 
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methods, It will be remembered that this proposal 
received the support of all the Sections of the Asso¬ 
ciation by formal resolution, and the council was 
asked to appoint a committee to take the necessary 
steps to urge its need upon the Government and the 
nation. This committee has now been appointed, 
and the scientific world will follow its activities and 
their result with close attention. An oceanographical 
expedition along the lines contemplated, and equipped 
with the instruments which modern science can pro¬ 
vide, would lead to a great increase of knowledge 
both for scientific study and for profitable development, 
and no nation could carry it out more appropriately 
than Great Britain in co-operation with our overseas 
Dominions. There will be an eclipse of the sun in 
September, 1922, with the line of totality crossing 
the Maidive Islands, and the 1 expedition could ^cry 
well include an astronomical party to observe it. It 
is believed that the Admiralty is favourably disposed 
towards the scheme, and every scientific man hopes 
that the necessary support will he forthcoming to 
carry out the enterprise on a scale worthy of the 
British Emoire. 

Mr. H. G. Wfxls, who has recently been in 
Russia, describes in the Sunday Express of Novem¬ 
ber 7 the position of some leading men of science 
whom he met at Petersburg, bv which name, and not 
Petrograd, this city is now called. He saw Pavlov, 
the physiologist, Karpinsky, the geologist, Belopolsky, 
the astronomer, Oldenburg, the Orientalist, and 
Radlov, the ethnologist, among others who have sur¬ 
vived the complete social disruption which Russia 
has undergone since the catastrophe of 1917-18. 
Such privileges as are possible in the country under 
existing conditions appear to be extended to scientific 
workers; for Mr. Wells mentions that the ancient 
palace of the Archduchess Marie Pavlova is now a 
House of Science, where a special rationing system 
“ provides as well as it can for the needs of four 
thousand scientific workers and their dependents—in 
all, perhaps, for ten thousand people." In spite of 
this, however, there are much privation and misery, 
and unless food and clothing arc provided few an? 
likely to survive the coming winter. What struck 
Mr. Wells more than anything else was that even 
under the present disordered conditions, and with 
physical vitality reduced almost to its lowest limits, 
a certain amount of scientific work is still carried on, 
and there is a burning desire to know what has hern 
done for the advancement of natural knowledge in 
other parts of the world since the Russian collapse. 
“The House of Literature and Art,” we are told, 

talked of want and miseries, but not the scientific 
men. What they were all keen about was the possi¬ 
bility of getting scientific publications; they value 
knowledge more than bread." There would, we arc 
sure, be no difficulty in obtaining the books and pub¬ 
lications needed by, or funds for providing warm cloth¬ 
ing for, the great survivors of the Russian scientific 
world, if their colleagues here were assured that the 
parcels would reach their destination. This specific 
aid is, however, a different matter from general 
provision for the physical and mental needs of the 
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“ four thousand" scientific workers to whom Mr. 
Wells refers. We should scarcely have placed so 
many men in that category even before the war, and 
the ranks of scientific forces in Russia must have 
been greatly reduced by the revolution. 

A r.oo£> deal of uneasiness has recently been mani¬ 
fested with regard to the free Importation of German 
dyes into this country, and in reply to questions on 
this subject the President of the Board of Trade 
stated on November 1 in the House of Commons 
that proposals to protect the industry for a time, so 
as to enable it to be placed on a secure foundation, 
will be embodied in a Bill relating to key industries 
which will be introduced and proceeded with as soon 
as possible. It appears that during the first nine 
monthwof this year 1574 tons of dyes were imported 
from Germany, of which 877 were consigned under 
the reparation clauses of the Peace Treaty. The 
value of the whole quantity was 1,399,027/., and as 
the average price per lb. is thus about 7 s - 1 tt 

would not appear that there can be any question of 
dumping as alleged in some quarters. The amount 
imported is at the rate of about 2000 tons per annum, 
whilst in 1913 there were imported from Germany 
about 13,000 tons*. It is evident that there is a 
demand in this country for certain dyes of German 
origin, and this is not surprising when it is con¬ 
sidered that with one conspicuous exception British 
manufacturers at the commencement of the war, like 
the Americans, concentrated their attention on the 
production of those dyes which were most in demand, 
simple to make, and required readily obtainable inter¬ 
mediate products. It is high time, however, that a 
serious effort should be made to produce such im¬ 
portant dyes a$ the rhodamines and others, for which 
special plant and intermediate products not easy to 
make are required; and it may be noted that the 
former, in consequence of the remarkable discovery 
of a new catalytic method of preparing phthalic 
anhydride at a very low cost, are already appearing 
in America. Until this can be done the introduction 
of legislation such as that foreshadowed Jby the Presi¬ 
dent of the Board of Trade is quite essential. 

In view of the increasing population in England 
and the imperative necessity that this country should 
in the future be more self-supporting in the matter 
of food than in the past, few subjects are of more 
vital importance than that of the reclamation of 
waste lands. 7 'he Association of Economic Bio¬ 
logists, presided over by Sir David Prain, discussed 
this problem at its meeting in the Imperial College 
of Science on Friday, November 5. In addresses 
very fully illustrated by lantern-slides Prof. F. W. 
Oliver considered the question of reclamation by 
botanical means and Dr. E. J. Russell that of re¬ 
clamation by agricultural means. The former 
devoted his attention primarily to the reclamation 
of salt marshes and other maritime tracts, showing 
the manner in which this process slowly occurs in 
Nature through the accreting activities of certain 
ordered successions of plants, and then indicating 
how such action might be accelerated and made of 
immediate practical value by the wise interference 
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of: skilled botanists. Knowledge of the ecology of 
maritime-strand plants is, however, very small, and 
the necessity was emphasised for the establishment 
of experimental stations where such problems could 
be studied. Dr. Russell considered the reclama¬ 
tion of inland tracts of country, such as moor arid 
fen, sandy commons, etc., and lands deficient in 
particular mineral constituents. Each class of waste 
land was discussed in turn with illustrations drawn 
from a wealth of personal experience, and the dif¬ 
ferent procedures required in the, several cases were 
described. Prof. Farmer, Dr. Yoeleker, Mr. Lobjoit, 
Dr. Salisbury, Mr. Bernard Davis, and Sir David 
Prain took part in the discussion. 

“ Ot)R Wasteful lisp of Coal and a Remedy” is 
the title of an article by Mr. \V. O. Horsnaill 
appearing in the November issue of the Fortnightly 
Rem civ. The author discusses in turn various recent 
publications, anti concludes that “it is quite evident 
from the foregoing facts that coal should never be 
burnt direct for the production of heat if the greatest 
economy in its use is to be realised.” He mentions 
the proposals made by Dr. Ferranti in lqio, according 
to which all coal would be consumed centrally for 
the generation of electricity, and points out once more 
the fundamental weakness of any such proposal, viz. 
that any attempt, to deal with heating b\ such a 
scheme would mean an extravagant expenditure of 
fuel. The author finds that “the recommendations of 
the Coal Conservation Sub-Committee which was 
appointed by the Reconstruction Committee closely 
accord with the suggestions made” in his article, and 
goes on: “Put briefly, the Sub-Commitlee recom¬ 
mendations comprise the establishment of sixteen 
supcr-electric generating stations for supplying the 
whole country and the gradual suppression of the 
existing 600 undertakings. At these stations the 
coal would be so treated as to extract the tar, sul¬ 
phate of ammonia, and gas, the latter, together with 
the coke, being utilised to produce the electricity. So 
far as practicable, the super-stations would be estab¬ 
lished near the coal-pits.” There is a lark of pre¬ 
cision about this paragraph which is observable in 
other parts of the article. The soundness of treating 
coal for by-products at the proposed super-stations 
was regarded by the Sub-Committee as requiring con¬ 
sideration. Moreover, the position of modern super¬ 
stations is of necessity determined by supplies of con¬ 
denser water, and not by proximity to coal-pits. Mr. 
Horsnaill concludes: “Whether the use of electricity 
for heating and cooking, is contemplated is not clear, 
but,, in view of heavy losses already set forth as 
accruing from this practice, it is to he hoped that 
coke and gas will be employed for these purposes ”— 
with which surely anybody who has looked into the 
subject at all carefully will agree. 

We are glad to welcome a new contemporary in 
the Mining Electrical Engineer, of which the first 
issue is now before us. This publication is the 
official journal of the Association of Mining Elec¬ 
trical’ Engineers, a society which has been doing 
important work for the last eleven years in the 
spreading; of. knowledge regarding the use of elec- 
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tricky in mines. Such a journal is of particular 
interest at the present time, when, the need for the 
application of scientific methods to the aid of labour 
in improving the, output of the coal-mines is so 
urgent, and \vc are pleased to see this sign of vitality 
in a society which from its earliest days* has worked 
hard to break down prejudice against the use of elec¬ 
tricity in collieries, to facilitate the interchange of 
experience, and to encourage those researches which 
conduced so much to improved safety and trust¬ 
worthiness in this field. Besides some sound 
common sense regarding the industrial situation, 
there are several interesting technical articles, in¬ 
cluding a discussion of the ventilation of enclosed 
motors by Mr. W. M. Landon, and a fully illustrated 
description of an electrically driven main shaft 
winding plant, employing a geared three-phase motor. 
A complete system of electrical signalling in collieries, 
worked out in great detail by one of the well-known 
electrical firms, is also described. The proceedings 
of the various branches of tin* association are re¬ 
corded, and many interesting notes on matters of 
electrical interest appear. 

The October issue of the Scientific Worker —the 
official organ of the National Union of Scientific 
Workers- -contains the report of the Executive Com¬ 
mittee on the policy and administration of the Govern¬ 
ment Department of Scientific and Industrial Re¬ 
search. After describing the present regulation for 
the formation of research associations under the 
Department, the report condemns the policy of assist¬ 
ing these dose corporations with public funds, and 
would substitute for them the universities, colleges, 
and other national institutions at which research has 
been carried out so satisfactorily in the past. The 
report alleges that the fuults of the present arrange¬ 
ments are due mainly to the constitution of the 
Advisory Council of the Research Department and to 
the absence of members with first-hand knowledge of, 
the working of modern faculties of applied science at 
our universities and colleges. It is held that scientific 
eminence should not be the only qualification for 
membership of the Advisory Council, but aptitude for 1 
the conduct of affairs should be essential. These 
questions are to be discussed at the meeting of the 
council of the union on November 13. 

Prop. F. Gowland Hopkins is to deliver the 
eleventh biennial Huxley lecture on “ Recent Ad¬ 
vances in Science in their Relation to Practical Medi¬ 
cine ” at Charing Cross Hospital at 3 o’dook on 
Wednesday, November 24. 

During the coming session the meetings of the 
Rbntgen Society will be held in the physics lecture 
theatre, University College, Gower Street, W.C.i, on 
the Thursday before the third Friday of each month 
at 8.15 p.m. 

The opening meeting of the new session of the 
Institution of Electrical Engineers will be held on 
Thursday* November 18, ami not* to-day (Novem¬ 
ber 11), as originally announced, at the Institution of 
Civil Engineers at: 6 p.m., when the president, Mr. 
LI. B 4 Atkinson, will deliver his inaugural address. 
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The Eugenics Education Society is organising a 
lecture to be given by Dean Inge on Tuesday, 
November 16, at 5.30 p.m., at the Wigmore Hall, 
Wlgmore Street, W.i, entitled “Eugenics and 
Religion.** The lecture will be free and open to the 
public. 

Thb annual Huxley memorial lecture of the Royal 
Anthropological Institute will be delivered by Dr. 
A. C. Haddon in the lecture-room of the Royal 
Society on Tuesday, November 23, at 8.30. The 
subject will be “ Migrations of Cultures in British 
New Guinea." 

The New York correspondent of the Times states 
that the fifth quinquennial election to the American 
Hall of Fame has resulted in the choice, from among 
177 names submitted, of six, which include James 
Buchanan Eads, a famous engineer, and William 
Thomas Greene Morton, the Boston dentist who intro¬ 
duced sulphuric ether as an anaesthetic. Of the 
27 women nominated, one, Alice Freeman Palmer, 
the educationist, was chosen. 

The following have been elected officers of the 
Cambridge Philosophical Society for the session 
1920-21:— President: Prof. Seward. Vice-Presidents ; 
Sir E. Rutherford, Mr. C. T. R. Wilson, and Dr. E. H. 
Griffiths. Treasurer: Prof. Hobson. Secretaries: 
Mr. H. H. Brindley, Prof. Baker, and Mr. F. W. 
Aston. New Members of the Council: Prof. Marr, 
Mr. C. T. Heycock, Mr. H. Lamb, Prof. Hopkins, 
Dr, Bennett, and Dr. Hartridge. 

Mr. Arthur MacDonald has reprinted from the 
Medical Times of July last an interesting paper on 
“The Anthropology of Modern Civilised Man.*’ He 
describes the conclusions at which he has arrived 
after a long course of study. He dwells upon the 
importance of head measurements as a test of mental 
ability. The smaller circumference of the head among 
children of mixed nationalities in America is held to 
indicate an unfavourable result of race intermixture. 
One of the main objects of the study of humanity 
is to lessen pain through the knowledge gained by 
the study of pain itself. Investigations into sensi¬ 
bility give some interesting results. Coloured children 
are more sensitive to heat than white children, and 
bright children as compared with dull children. All 
children are more sensitive to heat and locality on 
the left than on the right wrist, probably because 
the greater use of the right hand causes obtuseness 
of feeling. Girls are less sensitive to heat and more 
Sensitive to locality on the wrist than boys, and all 
children are more sensitive to heat and locality on 
the wrist before than after puberty. 

In the issue of Man for October Mr. L. W. G. 
Malcolm describes a settlement of Tasmanian half- 
castes on Cape Barren Island, included in the 
Fumeaux group of islands in Bass Strait, between 
Tasmania and the Australian continent. The settle¬ 
ment dates from the latter half of the seventeenth 
century, when Bass demonstrated that Furneaux 
l-and was a group of islands, and not, as was 
generally supposed, connected with the mainland. 
The sealers who visited it carried off aboriginal 
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women from Tasmania, and from them the present* 
population has sprung. Among them Mr. Malcolm 
found two old men who claimed descent frotn 
aboriginal Tasmanian mothers. There were only nine 
families on the island, comprising in all about one 
hundred persons. One noticeable fact about these 
people is the pronounced odour of their bodies, which 
was decidedly fishy owing to the character of their 
diet. Their chief industry is catching and salting 
mutton-birds, which are exported in casks to the 
mainland. The Government provides medical attend- 
ance, and a school has been established. This sur¬ 
vival of half-castes derived from a race now extinct 
is of considerable interest to anthropologists. 

The Museums Journal for November contains a 
useful history of the Winchester City and Westgate 
Museums by Mr. R. W, Hooley, who as honorary 
curator has of late been devoting much time and 
labour to putting the collections in order. In the 
course of his inquiries Mr. Hooley has made the 
lamentable discovery that the original bushel measure 
deposited in the city by King Edgar, and still in its- 
possession only fifty years ago, is now missing. 

It is an excellent custom of the Smithsonian 
Institution to print as an appendix to its -annual 
report a selection of papers covering a wide range 
of sciences and each of some general interest. The 
volume for 1917, recently received, devotes 546 pages 
and 242 plates to twenty such papers, of which eleven 
are original. Except for one original memoir and 
two of the reprints, all are bv American authors, and 
about half deal with American subjects. It is scarcely 
possible to abstract such an assemblage, but we would 
direct the special attention of British readers to two 
of the papers—in the first place to “The Correlation 
of the Quaternary Deposits of the British Isles with 
those of the Continent of Europe,** a hundred-page 
memoir by Mr. C. E. P. Brooks. This does not 
reveal a first-hand acquaintance with the deposits, 
but it is a most useful summary of the voluminous 
literature. Dr. T. Wayland Vaughan has an intimate 
knowledge of “Corals and the Formation of Coral- 
reefs,” and his paper should interest the countrymen 
of Darwin, whose atoll hypothesis Dr, Vaughan is 
unable to substantiate in fact. The advocates of a 
new Challenger expedition may note his conclusion 
that “further investigations of the phenomena tsso. 
ciated with coral-reefs are among the pressing 
desiderata of geologic research.’* 

An account of the round-headed apple-tree borer 
(Saperda Candida) and its control is given in Bul¬ 
letin 847 (1920) of the U.S. Bureau of Entomology. 
This insect is a Longicorn beetle which is indigenous 
to the United States and Canada. Its larva bores 
into the bark and wood of apple, pear, and quince, 
thus causing a great deal of injury. Certain wild 
trees are also affected, including crab, hawthorn, 
mountain ash, etc. The complete life-cycle of the 
insect occupies, as a rule, two years, but the develop¬ 
mental period may be lengthened or shortened 
according to locality and other factors. No easier and 
cheaper method of control was . found than the* 
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oW method of removing the larvae from the trees 
with the aid of a pocket-knife, a narrow chisel, and 
a piece of wire. It is claimed that two men, on an 
average, with an insignificant expenditure for tools 
and materials, should be able to “ worm " 500 trees 
per. diem. Ordinary white-lead paint is a cheap and 
.effective method for preventing the females from 
ovipositing on the bark. 

The important question of the control of the cotton- 
boll weevil by means of poison is dealt with by 
Messrs. B. R. Coad and T. P, Cassidy in Bulletin 857 
{1920) of the U.S. Bureau of Entomology. Exter¬ 
mination of the species is not attempted, the result 
aimed at being a sufficient reduction of the weevil 
infestation to permit of the production of a full cotton 
crop. About 60 per cent, of the squares which appear 
on the cotton plant fail to mature as bolls, and are 
normally shed at some time during their develop¬ 
ment. It has been found that up to a certain point 
the first shedding due to boll-weevil attack merely 
takes the place of this perfectly normal shedding, 
which would be encountered even if the weevils were 
absent. The system of poisoning advocated is in¬ 
tended to keep the weevils controlled to such a degree 
that they will not be able to do more than offset the 
above-mentioned shedding. The authors advise dust¬ 
ing the plants with calcium arsenate at the rate of 
5 lb. per acre. In order to avoid injury to the 
foliage the powder should not contain more than 
o-75 per cent, of water-soluble arsenic oxide. It appears 
safe to assume that, with fertile soil and a fairly 
severe weevil infestation, average gains of 500 lb. or 
more of seed cotton per acre may be expected from 
the treatment advocated. 

We have received a copy of the Mauritius Almanac 
for 1920, published by the Mauritius Stationery and 
Printing. Co. It is a large volume containing a mass 
of statistical and descriptive matter on all aspects of 
the life of the colony. The account of the agriculture 
is particularly full and interesting. There is a general 
map of the whole island, and another showing the 
distribution of rainfall. 

The results of some oceanographical researches on 
the coast of South-West Africa are published by the 
Deutsche Seewarte in Archiv, No. 1, vol. xxxviii., 
the first part of this publication which has appeared 
since 1915. The work, which was carried out by the 
Mftwe so long ago as October, 1911, to July, 1912, 
includes the investigation of depths and sea tem¬ 
peratures along the coast between the Orange and 
Kunene Rivers seawards as far as the 200-metre 
contour. The results are discussed by Dr. A. Franz, 
and include charts of the depths, water, and 
air-temperatures. There is also a section dealing 
with the distribution of pressure and winds. The 
work is particularly interesting in relation to varia¬ 
tion irt the strength and temperature of the Benguela 
current. f s* * 

' ' " T ■ 

The degree of inaccessibility of various parts of 
the Arctic regions has a direct bearing on future 
exploration. Mr. V. Stefansson has an article on ' 
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this subject, accompanied by a map, in the September 
issue of the Geographical Review (vol. ix,, No. 9). 
By measuring distances of 500 miles northward along 
the meridians from the more northerly points attained 
by various exploring ships, an area of comparative 
inaccessibility is found to remain. The distance of 
500 miles is chosen, on the *basis of Peary’s journey 
from Cape Columbia to the Pole, as a fair maximum 
possible with dog-teams from the base of supplies. 
By these estimates the “pole of inaccessibility’* is 
found to be at latitude 83° 50' N. ( longitude 160° W. 
Various modifying factors must be borne in mind. 
Open leads or heavy pressure ridges are great im¬ 
pediments to sledge travelling in several parts of the 
Arctic basin, while the action of currents may nullify 
advance or, if known and taken advantage of, may 
greatly facilitate progress. The question of food 
supply, if the traveller is “living off the country,’* 
also influences the problem. Certain areas of Arctic 
ice are known to be almost devoid of seals. These 
deserts must be avoided or crossed hurriedly. But 
Mr. Stefansson believes that the well-known drift 
across the Pole carries to this region, least accessible 
to man, a certain number of seals from the Beaufort 
Sea, where they are abundant. 

As previously recorded in Nature (August 23, 1917, 
p. 510), certain plant remains found in the wide 
tract of sandstones and conglomerates on the west 
coast of Norway led Nathorst to assign those rocks 
to the Middle Devonian. Some fish remains found 
since, and now described by Dr. Johan Kiaer 
(Bergens Museums Aarbok , 1917-18, 2 Hefte, 1920), 
fully confirm this conclusion, and, though incapable 
of specific determination, warrant a comparison of the 
Norwegian rocks with the upper part of the great 
Orcadian group as displayed in the north of Scot¬ 
land, and particularly in the more closely adjacent 
Shetlands. There were at least two kinds of ganoid 
fishes (apparently Diploptcrus and Tristiehopterus) 
existing in large numbers, and, whether they fed on 
other fishes or not, their presence implies the 
ence of a large animal and plant life for their main¬ 
tenance. Some of the plants are regarded by Nathorst 
as aquatic, and tracks of some crustacean have heen 
observed. The present discoveries will doubtless lead 
to further investigation of these rather inaccessible 
Devonian regions, and we may hope that remains of 
other animals will before long be found. 

Parts i and 2 of vol. vi. of the Proceedings of the 
Indian Association of Scienre contain together eight 
papers which extend to 112 pages. Although the 
papers cover most branches of physics, investigations 
connected with the behaviour of musical instruments 
are most popular. Amongst these one by Prof. 
Raman on the variation of the bowing pressure with 
the pitch of the note, with the part of the string 
bowed, and with the speed of bowing in a violin 
may be noted. The observations were made with a 
violin moved mechanically to and fro at a constant 
speed over an iron track, while above it was sus¬ 
pended a bow in a balanced frame which allowed the 
pressure on the string to be varied. If the position 
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of the point bowed is changed, the bowing pressure 
must vary inversely as the square of the distance of 
the point from the bridge. If the speed of bowing 
is increased, the pressure must be increased, at first 
slowly, then more rapidly. If the pitch of the string 
is changed by stopping, the pressure varies with the 
frequency, and is a maximum at each of the reson¬ 
ance frequencies of the string. 

In the course of his presidential address to the 
North-East Coast institution of Engineers and Ship¬ 
builders, delivered on October 29, Mr. A. Ernest 
Doxford made reference to the educational functions 
of the institution. The promotion and maintenance 
of professional proficiency are among the chief duties 
accepted by the technical societies. Their policy is to 
increase the professional knowledge of their members 
by fostering the interchange of useful information 
by the members themselves, and there would seem 
to be no more useful method of attaining the end in 
view than that of the reading and discussion of 
Thoroughly good papers. In the more scrupulous 
institutions no paper appears except from the pen of 
a practical expert, and the information provided has 
to be either quite new or sufficiently up-to-date to 
require further dissemination and discussion. If the 
engineering technical societies arc truly representative 
of engineers in the particular territory to which they 
'refer, they represent the only people who are able 
to provide new information on engineering questions, 
and it is the self-imposed responsibility of these 
societies to furnish such information. Strictly 
speaking, a society cannot train ; it only finds the 
information with which its members must instruct 
themselves. Mr. Doxford puts the question as to 
whether the technical societies do, or can, fill a place 
in the educational system of this country, and con¬ 
siders that they are unique and indispensable factors 
in any complete national educational system. The 
institution is not endowed, and Mr. Doxford con¬ 
siders that the members, the local engineering and 
shipbuilding industries, and the shipowning businesses 
might find some opportunity of encouraging it by 
contributions to an endowment fund; he does not 
Think that the institution should appeal to the State, 
particularly in these times when State generosity in 
some directions has become dangerous. 

Wk have received from Messrs. Dulau and Co., 
Ltd., of Margaret Street, Oxford Circus, W.i, two 
catalogues of books which they are offering for sale. 
One includes a number of old French and Italian 
books and a collection of some seventy volumes from 
the library of Adam Smith. There are also four 
volumes which belonged to Newton, two of which 
contain his autograph. The other catalogue contains 
a list of about one thousand books on mathematical 
and physical .sciences, many of them very old copies. 
Among other important items we note that one 
eet of the thirteen volumes in which the Paris 
Academic des Sciences published the works of Laplace 
is. offered for sale. There are also some early works 
on sundials and a number of sets of the Pro¬ 
ceedings of * various British and American scientific 
societies and other scientific periodicals. 
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Our Astronomical Column. 

The Distribution or the Stars in Space, —The 
Astrophysical Journal for July contains an .important 
paper by Prof. Kapteyn and P. J. Van Rhijn on star- 
density in different regions of the stellar system. The 
authors have lately accumulated from various sources- 
much new material on star parallaxes and motions* 
and state that they could not resist the temptation 
to attempt a general solution of the problem of the 
universe, though they admit that it will need revision. 
They adopt the parsec as unit of distance, and the 
magnitude at unit distance as absolute magnitude. 
That of the sun is --0-2, while the median magnitude 
of all stars is +27. The expression for the logarithm 
of the number of stars of absolute magnitude 'M per 
1000 cubic parsecs in the region near the sun is found 
to be - 2-394+0* 1858 M-0*0345 M a , indicating a para¬ 
bolic curve when M is taken as abscissa. This-gives 
00451 vStars per cubic parsec near the sun, or 
23*6 within 5 parsecs of the sun. Observation gives 
some twenty-seven stars in this sphere—a satisfac¬ 
tory agreement. 

The next step is to investigate the rapidity with 
which the stellar density falls off with increasing 
distance from the sun (provisionally assumed as the 
centre). Curves are drawn showing the lines of 
various densities on a plane drawn through the 
galactic polar axis. For example, the line of density 
o-oi (the density near the sun being unity) is distant 
1300 parsecs towards the galactic poles, and 8900 par¬ 
secs in the galactic plane. Density 0063 is reached 
at about half these distances. 

Prof. Kapteyn has re-investigated the formula con¬ 
necting parallax and proper motion. The new 
formula is 

log tt tn t pL “ -0*690 - 0 071 yn + 0*645 log/4, 
m being the apparent magnitude and ft the annual 
proper motion in seconds. 

The Multiple System £ Ursa; Majoris.— Dr. G. 
Abetti contributes a study of this system to Mem, 
della Soc. degli Spett. ItaL (vol. viii., Ott., Nov., Die., 
1919). He reminds us that it was this star which Sir 
W. Herschel, who discovered its duplicity in 1780, 
used to demonstrate the extension of tfie law of 
gravitation beyond our system. On plotting the 
numerous observations of the last sixty years a minor 
oscillation clearly appears superposed on the orbital 
motion. This was explained by the discovery made 
by Wright and Campbell at the Lick Observatory in 
1900 and 1908 that each star of the visible pair is a 
spectroscopic binary. The period of the pair A, a ds 
1-82 years, and their respective masses are given as 
0-52 and 016 of the sun. The joint mass of B, 
is given as 0*49 of the sun, but there is scarcely 
enough material to assign the respective masses Of 
By b. The parallax of the system is assumed to he 
0-156*. If the mass of a is correct, this is about equdl 
to the companion of Krueger 60, these being the 
smallest stellar masses known, 

CiiARi/iKft’s Critical Sureace in Orbit Determina¬ 
tion.—P rof. Charlier showed that a certain surface 
divides those regions in space where there is a dual 
solution of the orbit problem from three observations 
from those where there is ortly one. Herr A. Willems 
gives in Astr , Nach., 5067.1 tables for Inyuyg out this 
surface accurately. It suffices to give the intersection 
with the plane of the ecliptic, the surface beiqg one 
of revolution about the earth-sun line. The curve 
resembles a lopped^ limafon, the double .point being 
at the earth, the inner loop extending to the sun, 
and the outer one to a point 1*7844 beyond the sun on 
the earth-sun Hne produced. The tattle intludes some 
pother auxiliary quantities of use to orbit computers. 
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Physics at the British Association. 


'T'HE programme of Section A included papers of 
* wide and varied interest, ranging over the sub¬ 
jects of pure mathematics, experimental physics, geo¬ 
physics, and astronomy. A great deal ol the time of 
the Section was absorbed in atomic problems, and 
it was in relation to these that much interesting 
discussion arose. 

Dr. Aston gave a concise and comprehensive account 
of his work on isotopes, starting from his original dis¬ 
covery of the complex nature of neon and chlorine, 
and ne spoke of his early attempts to separate the 
components of these gases. He described his very 
elegant modification of Sir J. J. Thomson’s method 
of positive-ray analysis, by which it has now become 
possible to obtain mass spectra of the rare gases and 
many other elements with high dispersion of the com¬ 
ponent lines. He showed how the spectra of various 
elements could be analysed into groups of lines due 
to the individual isotopes, and the results interpreted 
by examining the spectra of different orders produced 
by atoms carrying multiple charges. In this way 
it has been possible to eliminate uncertainties arising 
from radiations consisting of compound molecules 
and to determine the number of components due to 
each element. Thus it was shown that chlorine con¬ 
sisted of three isotopic components, krypton of as 
many as six, and xenon of five, corresponding with 
atomic weights represented by whole numbers, taking 
oxygen of atomic weight 36 as standard. Hydrogen 
alone gave an atomic weight of 1-008, differing from 
an integral value, and this discrepancy could be ex¬ 
plained by considering that the spectrum of hydrogen 
was due to a hydrogen atom from which an electron 
had been withdrawn, and which from theoretical con¬ 
siderations should have a mass differing by the 
observed amount from that of the hydrogen atom. 
The results thus show that the elements may be con¬ 
sidered as being composed of these hydrogen nuclei, 
or “protons ” as Sir Ernest Rutherford would have 
us call them, and we thus return to Prout's concep¬ 
tion of the constitution of matter, modified only by 
the recent discoveries and ideas of modern physics. 

Sir Ernest Rutherford followed with an account of 
his researches on the structure of the atom, starting 
from the point of view of radio-activity. When 
a-particles pass through matter they are scat¬ 
tered, and when they pass sufficiently near to 
the atomic nucleus they may even be turned back 
upon themselves. In such cases, at any rate with 
the lighter elements, the forces involved are so 
.enormous that the nucleus may suffer disruption and 
charged hydrogen atoms, or protons/’ be torn 
from the nucleus. Hydrogen atoms travelling with 
high velocities thus appear, and can be detected by 
therr scintillations produced on a fluorescent screen. 
These have been found when nitrogen is bombarded 
with <t-particles, as have elementary projected particles 
of atomic weight 3, probably an isotopic form of 
helium. The investigation has been extended to other 
elements, and it would appear that the nuclei of 
atoms of the lighter dements nan be regarded as 
made up of suitable combinations of hydrogen anti 
this new isotope of helium with electrons. In the 
Heavier elements it would seem that a condensation 
occurs bv which is formed the ordinary helium atom 
of mass 4. Models were Shown illustrating the 
possible oonaHtution of some of the lighter nuclei, but 
the 'complete elucidation df J tftis suggestive and in¬ 
genious 'line 6f thought must await further experi¬ 
ments. 
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The discussion «f the origin of spectra directed 
attention to other scarcely less important aspects of 
atomic phenomena. Prof. Fowler opened the d : scus- 
sion with a masterly description of the known pheno¬ 
mena of spectroscopy, referring to the latest results 
obtained in examining and classifying the different 
spectral series of the elements, leaving the considera¬ 
tion of the theories which have been devised to 
explain the observations to Prof. Nicholson, who 
described Bohr’s well-known theory of atomic radia¬ 
tion. This simple view is, however, insufficient to ex¬ 
plain the complicated structure ot the lines composing 
the series, and Prof. Nicholson outlined the extension 
of Ruhr’s theory recently develope d by Sonnnerfeki, in 
which the electronic orbits are considered as elliptical 
instead of circular. By this extension the relations 
obtained by Bohr are modified &o as to explain the 
structure of the components of the various spectral 
series, and the predictions of theory have been strik¬ 
ingly verified by the work of Paschen, whose observa¬ 
tions also indicate that the Zeeman and Stark effects 
are of the magnitude to be expected by theory. Prof, 
W. L. Bragg directed attention to the difficulty of 
reconciling the above theory with X-ray observations 
on crystals and with the chemical evidence leading to 
Langmuir and Lewis’s theory of atoms containing 
stationary electrons; and Dr. OxJey in a separate 
paper pointed out the bearing on the question of the 
magnetic properties of the atom—a subject which has 
hitherto not received the attention it deserves. From 
the magnetic evidence Dr. Oxley postulates a binding 
of the atoms in the hydrogen molecule by a rotating 
electron system a complication which, it is to be 
hoped, will find some simpler substitute. 

The subject of relativity was represented by two 
papers, one by Mr. Evcrshed and the other by Sir 
Oliver Lodge. The former paper was concerned with 
the observations made during the last seventeen years 
at the Kodaikanal Observatory on the shift of the 
Fraunhofer lines in the solar spectrum. The con¬ 
clusion is reached that the general shift of the lines at 
the centre of the sun’s disc and at the limb is not due 
to pressure, and it is suggested that the increase of 
shift in passing from the centre of the disc to the 
limb may be explained by a constant shift towards 
red over the disc, which is partly compensated by a 
shift towards violet, due to a movement of ascent 
radial to the sun. A comparison was drawn between 
solar phenomena and the results of observations in the 
electric arc, and the experiments of Royds were 
quoted as showing that tin*, vapour density in the sun 
is probably less than is found at flic centre of an 
iron arc. Mr. St. John’s measurements on band lines 
were discussed and compared with observations made 
at Kodaikanal, which give values at the suiTs dimb 
nearly in agreement with the Einstein theory. There 
are, however, difficulties invblved in fully interpreting 
the results on this theory, and the alternative hypo¬ 
thesis that motion is the sole cause was considered. 
This view demands an earth effect and a general 
recession of the iron vapour from the earth. Mr. 
Evcrshed described his ingenious experiments in which 
the displacements were observed by examining the 
tight reflected from Venus. When the angle Venus- 
sun-carth is about qo° such observations should be 
crucial, for in this case we should be observing the 
sun at right angles to the supposed movement. The 
.results are regarded as being 'favourable to the motion 
hypothesis, but it cannot be considered that they’ are 
as yet decisive. 
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Sir Oliver Lodge discussed fhe assumed necessary 
constancy of the observed velocity of light in free 
space as contrasted with the universally admitted con¬ 
stancy of its true velocity. He contended that there 
is no experimental evidence for the dogma that wave- 
fronts are concentric with a travelling observer 
initially situated at the source. The Michelson-Morley 
experiment is consistent with such concentricity, but 
does not necessitate it. He argued that the Ein¬ 
stein equations exercise no physical discrimination, 
and are consistent either with this mode of expression 
or with the FitzGerald-Lorentz conception of the con¬ 
traction of matter, which was a safer mode of express¬ 
ing physical results than the attempt to impose com¬ 
plications upon time and space. Tne paper gave rise 
to some lively discussion from the supporters of the 
more modern views. 

Mr. F. J. M. Stratton exhibited some spectrograms 
of Nova Aquilae III. recently obtained at the Lick 
Observatory by Mr. Moore, which show important 
changes taking place in the distribution of radiation 
from the growing disc of Nova Aquilae. It appears 
that the disc given by the radiation is growing at 
only half the rate of that given by the nebular lines 
N lt N„ while the complex band's in the spectrum 
corresponding with all three lines give the same 
multiple of the wave-lengths for the displacement of 
separate maxima. Moreover, the separate maxima 
originate in different portions of the disc, and are 
Inclined to the normal position of spectral lines. A 
complex combination of expansion, rotation, and 
vortex motion is needed to explain the effects in terms 
of the Doppler principle. While the maxima remain 


fixed in position, the most displaced ones are growing 
brighter as compared with the central ones. 

A further paper on astrophysics was corhmunirated 
bv the Rev. A. L. Cortic, who drew some remark¬ 
able comparisons between observations on solar faculae 
! and photographs of calcium flocculi. The occurrence 
I of magnetic storms on the earth was attributed to 
j the emission of electrons from low, disturbed areas of 
j .the sun, giving rise to the formation of clouds into 
which the earth then passed. 

The programme also included an interesting paper 
by Prof. S. Chapman, who gave an account of some 
recent extensions of his work on the subject of mag¬ 
netic storms. Prof. Horton described the results 
which he had obtained on ionisation phenomena in 
neon; and Prof. Whiddington showed how he had 
beeri able to detect distances of molecular magnitude 
by observing the variations of frequency in a 
therm ionic-valve circuit produced by the ’ minute 
changes of capacity resulting from the displacement 
of one plate of a condenser included in the circuit. 

The reports of the Committees on Tidal Observa¬ 
tions and on Seismology were of more than usual 
interest, and in the latter report Mr. J. J. Shaw 
referred to his recent observations on microseisms. 
Both communications are being published in the 
reports of the Association. Much interest was addl'd 
to the proceedings of the Section by the opportune 
appearance of the new star in Cygnus. The discovery 
j was announced by the Astronomer Royal at the first 
| session of the Section, and reports of later observa- 
, tions on the new star were received during the 
meeting. 


Chemistry at the 

T HE meetings of Section B at Cardiff were fairly 
well attended, although the programme did not 
contain any remarkable novelties, and the war papers, 
which were so conspicuous a feature of the meeting 
at Bournemouth, were absent. Mr. Haycock's presi¬ 
dential address dealt with the development of metallo¬ 
graphy, a branch of physical chemistry which owes 
so much to the work of Hey cock and Neville, whose 
investigations not only opened up important new lines 
of research, but also set a standard of accuracy which 
has had a most beneficial effect on later work in 
metallography, especially in this country. The lesson of 
the intimate connection between pure science and the 
advance of industry was well enforced by the address. 
The president was able to show lantern-slides made 
from the original photographs of Sorby taken just 
half a century ago, and members were enabled to 
appreciate the remarkable skill of the Sheffield 
amateur who was a pioneer in so many branches of 
science. 

The Section held only one joint meeting for the 
purpose of hearing the papers in Section A on the 
subject of isotopic elements. There was a very large 
attendance at this meeting, and the latest discoveries 
concerning the isotopes of the commoner elements 
were described with admirable clearness by Dr. Aston. 
It is to be regretted that no chemist took part in the 
discussion. The doctrine of isotopes was founded on 
chemical evidence, and although recent developments 
have come chiefly from the physical side, the subject is 
one of intense chemical interest, and the conclusions 
which have been reached, inevitable as they appear 
to be, call for a drastic revision of conventional ideas 
regarding the elements. No chemist specially asso¬ 
ciated with the work of determining atomic weights 
was present, or it would have been interesting to learn 
whether accurate atomic-weight determinations have 
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ever been- made for a single element, other than those 
of the radio-active group, from materials of wideiy 
different origin and geological age; whether, for 
example, such differences as have been observed 
between specimens of lead from minerals containing 
thorium and uranium respectively could be found 
between chlorides of widely differing origin so as to 
indicate that the isotopes of chlorine were present in a 
different ratio from that which has led to the accepted 
atomic weight of that element. The later paper of 
Sir E. Rutherford on the structure of the atom was 
also of great chemical importance, and considerations 
of this kind have, in the hands of Langmuir and 
others, been brought into direct relation with chemical 
facts. It is to be hoped that by the time of the next 
meeting of^ the Association chemists will be prepared 
to join with physicists in the discussion of these 
questions. 

The three subjects selected for discussion on the 
technical side were fuel, lubrication, and non-ferrous 
metallurgy. Capt. Desborough’s paper on industrial 
alcohol gave an excellent review of the prospects of 
production of this fuel from vegetable sources in tem¬ 
perate regions, and showed that, whilst the present 
cost of root crops grown on cultivated land is too high 
to allow of their profitable utilisation as sources of 
alcohol, the possibility of growing suitable crops on 
reclaimed land is by no means excluded, and figures 
were given to show that artichokes, sugar-beet, and 
a South American tuberous plant are all deserving 
of consideration. The use of, maize in certain climates 
and of waste cellulose is also being studied- The 
experiments now in progress at the Royal Naval 
Cordite Factory mav be expected to throw some light 
on the question, and the Section took oocaslon to pass 
a resolution urging on the Government Departments 
concerned the desirability of continuing such experk 
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meats with existing plants. Some controversial 
matters arose in the discussion of the Third Report 
of the Fuel Economy Committee, which was presented 
hy Prof. Bone. The report includes a memorandum 
by Prof. Louis urging improvements in the collection 
and presentation of mining statistics, and these 
recommendations have been adopted by the Com¬ 
mittee. The Committee further disagreed with the 
policy of the Fuel Research Board in regard to the 
regulation of the quality of gas, and insisted on the 
importance of the limitation of inert constituents and 
sulphur. The hope was expressed that a further 
opportunity would be afforded to the Committee to 
submit its views to the Board of Trade before the 
matter was finally settled. The policy of the Fuel 
Research Board was defended by a later speaker, 
and references were made in the discussion to the use 
of colloidal fuel and to the recovery of ethylene from 
coke-oven gas. The Section asked for the re¬ 
appointment of the Committee, which has done valu¬ 
able work in directing public attention to the urgent 
national need for fuel economy. An allied subject was 
dealt with by Dr. Owens in his paper on the measure¬ 
ment of smoke pollution as carried out by a Com¬ 
mittee of the Meteorological Office. The methods of 
determining acidity in air have been improved, but a 
good method of estimating the amount of acidity 
borne by the suspended solid particles is still lacking. 

The discussion on lubrication covered similar ground 
to that of recent meetings of technical societies. 
Messrs. Wells and Southoombe described the influence 
of small quantities of free fatty acids in lubricating 
oils, and Dr. Dunstan directed attention to the present 
ignorance of the chemical nature of mineral oils. 
The mode of action of acids on these oils is almost 
completely unknown. Mr. Tizard regarded lubrica¬ 
tion as dependent on the formation of an adsorbing 
layer on the surface of the metal bearing, and men¬ 
tioned curious results obtained in determining surface 
tension between mercurv and oils bv the drop method. 
Castor oil and glycerol have about the same viscosity, 
but the former is a good lubricant and the latter 
worthless. Mercury drops falling through castor oil 
remain intact at the bottom of the vessel like lead 
shot, whilst In glycerol they coalesce immediately. 


. Mr. Vogel’s paper on tungsten described the methods' 
employed in the manufacture of the metal at Widnes* 
and included an interesting account of the steps taken 
by the steelmakers of this country, when the outbreak 
of war deprived them completely of supplies of this 
most essential metal, to meet the requirements of the 
industry, with such success that all the tungsten 
needed is now manufactured at home, whilst h surplus, 
remains for export, the quality being superior to that 
of the metal used before the war. Prof. Desch gave 
an account of the preparation and properties of ductile 
tungsten, and directed attention to the remarkable 
properties of the metal in the drawn state, a complete 
theoretical explanation of which is still lacking. Mr. 
Field’s paper claimed great advantages for the elec¬ 
trolytic method of extracting zinc over the usual dis¬ 
tillation process, and urged its more widespread 
adoption. Two short analytical papers were presented 
by Dr. Stanford, and the last session closed with an 
exceedingly interesting account by Prof. Jaeger, of 
Groningen, of his determinations of the surface ten¬ 
sion and electrical conductivity of organic liquids and 
fused salts over the remarkably wide range of 
— ioo° C. to 4 -i 6 oo° C, 

The report of the Committee on Absorption Spectra, 
which was taken as read and not discussed, consisted 
mainly of an exposition by Prof. Baly of his theory 
of absorption, This paper might have furnished the 
basis of a good discussion, as the physical theory 
involved is novel, and criticism from both the chemical 
and the physical sides should be expert<*d. Whilst 
numerous papers on the use of atomic frequencies 
and of the idea of quanta have been published in 
recent years, there has been no thorough discussion of 
such views, and most chemists have allowed the 
communications to pass without submitting them to 
any rigorous scrutiny, so that it is uncertain how- 
far the new ideas are likely to meet with accept¬ 
ance. 

Cardiff afforded many opportunities for the inspec¬ 
tion of chemical industries of varied kinds, and the 
Sectional excursions, which were well attended, in¬ 
cluded visits to iron- and steel-works, copper-smelting 
works, tinplate works, gasworks, and a rubber 
factory. 


The Lakher Head-hunters of Upper Burma, 


the opening meeting of the session of the Royal 
Anthropological Institute, held on Tuesday, 
October 26, Prof. F. G. Parsons, vice-president, m 
the chair, Mr. Reginald A. Lorrain, of the Lakher 
Pioneer Mission, read a paper on “ Lakherland, the 
Home of the Head-hunters.” 

Lakherland lies on the border of Upper Burma, 
and is some twenty days’ march from civilisation. 
The Lakhers, who are practically unknown to the 
civilised world, are of the Mongolian type, and 
chocolate-coloured. While the men wear a small loin¬ 
cloth only, save for a large blanket thrown round 
them in the colder evenings, the women wear more 
clothing, their garments consisting of a piece of doth 
for a skirt reaching down to the ankles, while a 
breast-jacket nearly covers the upper portion of the 
body. This jacket Is open at the back in order that 
the heavy loads the women carry should not wear 
out the garment. The men allow their hair to grow 
long, but it is fastened in a large knot on the top 
of the head with long brass pins. A plume of horse¬ 
hair is entwined in the head-cloth to show that the 
wearer has taken a head. The children run about 
in a nude condition up to the age of ten or twelve 
years. 
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The Lakhers are skilled smiths, although their tools 
and appliances are of the simplest character. The 
forge consists of three slabs of stone, and the bellows 
are hollowed trunks of trees in which is fitted a 
plunger consisting of a circular disc fitted to a handle* 
feathers being attached to the rim of the disc to 
make the plunger practically airtight. Pottery is 
made by the women without a wheel. The clay, 
which is obtained from the white-ant heaps, is 
moulded between a stone held inside the pot and a 
hammer with rope wound over the head. 

An interesting feature in a dance described by Mr. 
Lorrain was that the ceremonial headdress of the 
chief for this occasion, which is handed down from 
father to son, was always worn by the chief’s 
daughter. 

The dead are buried in graves immediately outside 
the dwelling-houses. The grave consists of a hole 
about 4 ft. square, but the body is placed in a small, 
sloping trench or tunnel underground excavated from 
one side of this hole. The body is pushed into the 
tunnel feet first, the cavity then being closed with a 
stone. An ornamental wooden pole, with projections 
of ears which distinguish by their number the sex 
of the deceased, is erected over the grave. Outside 
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the village decorated memorial poles are erected In 
the example described fey Mr. Lorrain, one of the 
poles bore the horsehair plume denoting that the 
deceased had taken heads and the tail-feather of a 
cock denoting that he had carried off another man’s 
wife, while on another pole was the skull he had 
taken. A third small pole showed projecting points, 
each representing a slave he had carried off when 
making raids. The animals which had fallen to his 

r r in the chase* were represented by stones round 
foot of the poles. A large, flat stone was possibly 
a sacrificial slab. On one side was placed a row of 
flit staves representing the deceased’s wives. 

Great value is attached to the heads of animals 
taken in the chase and to the heads of human beings 
taken in tribal wars and raids, as the possession of 
such is believed to give the owner not only power 
over the victims in the “world to come,” but also 
ensures a permit into Paradise after the death of the 
one who has obtained a full set of heads. Sometimes 
the marriage price of a maiden consisted in part of 
a number of such heads of human beings, and this 
led to young men entering into raids upon their near 
or distant neighbours. 

By religion the Lakhcrs are animists, but it would 
fee more correct to say that they appeased rather than 
worshipped these spirits, which are believed to be the 
authors of all evil. A large tree in the centre of the 
village was held to be the abiding place of the most 
powerful spirit. At the foot of this tree was the sacri- 
Beta! stone upon which cocks and pigs were sacrificed. 

In the discussion which followed the paper Mr. 
Lorrain, in replying to certain queries raised Iry Col. 
Shakespeare, stated further that there were well- 
marked social distinctions between the clarrs. The 
headship of the village could be held only by the 
members of about six clans, Next in grade to these 
were the aristocratic clans, also about six in number, 
who could not hold the headship of the village. The 
lower classes comprised two grades; an upper of 
ten to fifteen dans and a lower of about thirty 
dans. Below these were the slaves. The headship 
of ‘ the village descended from the father to the 
youngest son of the chief legitimate wife: other sons 
became headmen of outlying villages. Mr. Lorrain 
had not found any regular institution of feasts similar 
to those held among the neighbouring Lushai, which, 
when tdven in a certain progression in the number 
and character of the victims, bring the giver honour 
in this world and favour in the world to come. Tie 
had found, however, one instance of a house in which 
the door had a rounded instead of a square top. The 
exact significance of this he had* not been able to 
ascertain beyond that it was a privilege connected in 
some wav with a special sacrifice. 


Meteors of the Season. 

T HE November meteors are due to return on 
November 14 and 15, and, though no 
abundant display may be expected, Mr; W. F. 
Denning thinks that the shower is likely to prove 
fairly conspicuous. The parent comet of the meteors 
must have been in aphelion in 1916, and te now 
situated between the orbits of Saturn and Uranus, 
so that whatever meteors may appear this year must 
he at a vast distance from the cometary nucleus of 
the shower. The whole orbit, however, contains 
meteoritic particles, and observations during last 
century prove that this system re-appears annually 
at the middle of November. It is fortunate that the 
moon will be absent from the sky after the rising of 
the Leonid radiant; which occurs at about 10.15 p.m. 

NO. 2663, VOL. I06] 


oa November 15. Probably the meteors will befar 
more abundant after midnight, when the radiant at 
i5o°-h23° has attained a fairly good altitude. 

These November meteors belong to the swift .class, 
moving at the apparent velocity of 44 miles per 
second, and, like the Perseids of August, they include 
flashing fireballs of the largest kind intermingled with 
the smallest shooting stars. 

An abundant shower of meteors was observed be¬ 
tween October 30 and November 5, and quite a large 
number of fireballs were seen. The meteors belonged 
to a radiant point in Taurus and a few degrees south¬ 
west of the Hyades, at about 59°+12 0 . There was 
also another shower situated in Aries at 43°+22 0 , 
which furnished a considerable number of meteors. 
These were slow-inoving, brilliant objects, and have 
usually traversed long flights. 

Both these showers were well observed fey Miss 
A. Grace Cook from Stowmarket during a series of 
careful and prolonged meteoric observations between 
October 30 and November 4. Mr. F. Sargent at the 
University Observatory, Durham, also witnessed the 
fall of a number of meteors on October 30 and 
November 5. At Bristol Mr. Denning saw some of 
the meteors, and one of them, on October 30, about 
7.14, was also observed by Mr. F. Sargent. The real 
path of this object was from about 77 to 55 miles in 
height, and its luminous course no miles at a velocity 
of about 24 miles per second. The radiant point was 
at 6 o°4‘T4°. 

A very brill rant, member of the same shower 
appeared on November 4 at 6 . it, and came under 
observation by Miss A. Grace Cook at Stowmarket 
and by others at Bristol and Ilford. It had an ex¬ 
tremely long path, and afforded a grand spectacle to 
many observers in the south of England. This was 
also a Taurid, and it traversed a horizontal course of 
about 235 miles at a height of about 63 miles from 
over the sea, about 40 miles east of Southwold, to 
over Somerset about 20 miles South of BAth. This 
shower of Taurtd meteors is well known, but its 
recent display, like that on November 2, 1886, was 
of a rather exceptional character. 


Heredity and Social Fitness. 

TAR. WILHELM IN E E. KEY has made (Carnegie 
Institution, Washington, Publication 296, 1920, 
pp. 102) a careful study of differential mating im a 
Pennsylvania family. The study comprises 1822 in* 
dividuals,- nearly half of whom are in the direct line 
of descent from two pairs of German immigrants of 
more than a century agq. The remainder were con-, 
sidered in connection with the strains into which the 
descendants of these couples married. The research 
began with four young people, patients at the Itw 
stitution for the Feeble-minded of Western Bennsyl- - 
vania, and was followed into intricate networks of 
stocks. Some of the general results may be outlined. 
(1) The behaviour in inheritance of such qualities as 
far-sightedness, perseverance, and push indicates that 
the occurrence of these traits is due to a segregation 
of their determiners. (2) There was a derided de- 
crease in fecundity in. all lines, but not more marked, 
in the socially inefficient than in the efficient. On the 
other hand, the survival ratios increase for the suc¬ 
cessive. generations of the efficient lines, while they, 
decrease for the inefficient lines, thus illustrating 
Nature’s method of eliminating the unfit {*) In 
migration the more efficient.push into new areas, the 
less efficient tend to settle down. (4) The reactions 
of the degenerate members shew that the variations 
in efficiency are due not, to adverse conditions, or to* 
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isolation, or to lack of opportunity, but to native 
inability and to the mating of defective -with defective. 
(<) Individual immigrants of high potentiality tend to 
marry with .the better native stocks, while those of 
low potentiality gravitate towards inferior native 
stocks. The whole'hi story emphasises the usefulness 
(a) of segregating the markedly defective, (b) of some 
colonisation scherhe, to get lie r with sterilisation, for 
certain types of the socially unfit, and (c) of some 
expert board of control with authority to prohibit 
marriages of a cacogenic sort. There is danger in 
ameliorative methods which allow the markedly unfit 
to multiply and counteract natural agencies for the 
selection of fit strains. More positively, public opinion 
requires to be educated towards a keener realisation 
of the possibilities of establishing strong strains of 
efficient citizens. 


University and Educational Intelligence. 

Cambridge- Mr. R. A. Fisher and Mr. A. R. 
MacLeod have been elected to fellowships at Gop- 
vtlle and Caius College, and Mr. R. O. Street, Mr. 
W. H. Druford, and Mr. G. E. Briggs to fellowships 
at St. John’s College. 

Lonb>on. —A course of nine lectures on “A His¬ 
torical Review; of Meteorological Theory ” will be 
given at the Meteorological Office, South Kensing¬ 
ton, S.W-7, by Sir Napier Shaw, reader in meteoro¬ 
logy in the University, on Fridays at. 3 p.m., be¬ 
ginning on January 21 next. The course is intended 
for advanced students of the University and others 
interested in the subject. Admission is free by ticket, 
to be obtained on application to the Meteorological 
Office, South Kensington, S.W.7. 

The informal meet rag* at the Meteorological Office 
for the discussion of important current contributions 
to meteorology, chiefly in Colonial or foreign journals, 
began on Monday. November y, and will be continued 
on alternate Mondays, with the exception of Decem¬ 
ber 37, until March 21, 192 7. 


'.D*. A. Fulton, hitherto lecturer on engine*?; ing 
in Dundee University College, has been appointed to 
the chair of engineering in the same institution. 

TttK Cambridge University Calendar for 1920-21 
has been published bv the University Press, price 20s. 
The volume contains lists of University officials, pro¬ 
fessors, lecturers, etc., and the regulations for pre¬ 
scribed courses, degrees, and prizes. The Tripos lists 
from rgn-ao are given, and also the list of degrees 
conferred during the year 1919-20. Some three 
'hundred pages arc devoted to notes on the individual 
colleges, which give all the essential information about 
the institution of these bodies, the regulations for 
admission, scholwMbips, etc., together with the lists 
of fellows, graduates, and undergraduates attached to 
them. The volume is supplied with a general index, 
and jfctso with a complete index to members of the 
University. 

TffE Calendar for the session 1920-21 of University 
College, University of London, has been received. In 
it wff! be found complete details of all the faculties of 
which it is composed, together with time-tables for 
dll the courses provided and lists of the scholar¬ 
ships, prbfes, etc., available. There is also an 
account of the assembly hfld on July 3, when the 
American Ambassador, Mr, John W. Davis, took the 
dhair. The Provost of the cOUege made his report for 
the -aeffiflort 1919-20, and mentioned that during that 
genod^the ipdllege' had been the»recipient of *fwo gifts 
from r the United States: one of 1,250,006!, from the 

NO. 2663, VOL. I06] 


3&1 


Rockefeller .Foundation fur the promotion of medical 
research, and another, a collection of books on 
American literature, history, and institutions, from 
the Carnegie Endowment for International Peace- 
Other benefactions which were mentioned included a 
gift of iq,oooJ. from Lord Cowdray for the extension 
of the engineering school, and a grant from th,j Car¬ 
negie United Kingdom Trust which had made it 
possible to institute a school of librarianship. 

Details of the French Budget for 1920 are given 
in the Fortnightly Survey of French Economic Condi¬ 
tions of September 1. For the Ministry of Public 
Instruction and Fine Arts a sum of 1,067,328,770 
francs is provided which will be allotted in the fol¬ 
lowing way : For public insiruction, 994,335,476 
francs; for the fine arts, 44,008,800 francs; and for 
technical instruction, scholarships, etc., 28,984,494 
francs. Of a total of 3,280,247,620 francs provided 
for the Ministry of Public Works, 128,650,830 francs 
is devoted to section 11, which deals with aeronautics 
and aerial transportation. In the section of the 
Budget dealing with extraordinary expenditure which 
is not provided for by taxation the Ministry of Public 
Instruction and Fine Arts is credited with a further 
sum of 109,175,400 francs. The Ministry also receives 
129,762,000 francs for the reconstruction of schools, 
etc., which will be recovered under various peace 
treaties which have been signed; while the Ministry 
of Agriculture will be credited with 5,812,000 francs 
from similar sources for the purposes of reafforesta¬ 
tion and the reconstruction of fences protecting State 
forests. 

Teachers’ Leaflet No, 9 of the Bureau of Educa¬ 
tion, Washington, illustrates the earnest endeavours 
now being made in the United States to place instruc¬ 
tion in civic rights and duties upon a firm foundation. 
The leaflet, prepared undtn: the direction of the 
Bureau’s specialist in civic' education, describes a 
series of lessons in civics for the three primary grades 
of city schools. Each lesson is based upon some situa¬ 
tion of civic significance in which the child is normally 
to be found. The typical situations include : Riding 
in public conveyances; visiting public places; an acci¬ 
dent; a fire drill; arrival of a new pupil or visitor to 
the school; the walk to school; the arrival of the 
mail; and contact with n sick person. In conversation 
style the children are led to give their observations, 
and experiences, and through the teacher’s interpreta¬ 
tion and enlargements the civic significance is induced. 
The syllabus is replete with suggestions, dramatisa¬ 
tion without material being especially recommended. 
Similar situations are dealt with in each grade, the 
Instruction being cumulative and concentric. The pro¬ 
posed enlargement of the syllabus and Its adaptation 
to the requirements of the intermediate higher grade 
will constitute an interesting and important experi¬ 
ment in civic training. 

The Department of Aeronautics in the Imperl&l 
College of Science and Technology announces an 
extensive series of lectures for the year 1020-21. 
Two full-time courses have been arranged : {1) Design 
and Engineering and (2) Meteorology and Naviga¬ 
tion. The former course includes lectures on aero¬ 
dynamics by Prof. Bairstow, with practical class- 
work under his direction; a special course of mathe¬ 
matics for students of aerodynamics; design lectures 
and drawing-office work under Prof. Dairstow and 
Mr. F. T. Hill; and lectures on the construction and 
strength of aircraft by Mr. A. J. Sutton Pippard. 
.Engine design is dealt with by Mr. A. T. Evans, the 
theory of the fnternal-comtmstion engine forming 
the subject of a series of lectures bv the director ttf 
the department, Sir Richard tjfazebrook. A special 
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course of meteorology and navigation for students 
principally concerned with aerodynamics is being 
given by Sir Napier Shaw, while in the latter halt 
of the session Wing-Comdr. Cave-Brown-Cave will 
lecture on airships. The full-time course on meteoro¬ 
logy and navigation comprises a very detailed study of 
meteorology with special attention to its bearing on aero¬ 
nautics. The work is under the control of Sir Napier 
Shaw, the late director of the Meteorological Office, 
with the assistance of Squadron-Leader Wim peris as 
lecturer on navigation. The whole programme for 
both courses is very well arranged, and as the ser¬ 
vices of such excellent lecturers have been obtained 
it is to be hoped that a sufficient number of students 
will be forthcoming to make the courses a success 
and to establish firmly this new department of the 
Imperial College. 


Societies and Academies. 

London. 

Royal Society, November 4.—Sir J. J. Thomson, 
president, in the chair.—Prof. H. Lamb ; The vibra¬ 
tions of an elastic plate in contact with water. The 
chief problem considered is that of determining the 
gravest frequency of a thin elastic diaphragm filling 
an aperture in a plane rigid wall which is in contact 
on one side with an unlimited mass of water. This 
had an interest in connection with submarine signal¬ 
ling. An exact solution is not attempted, but a suffi¬ 
cient approximation for practical purposes is obtained 
by Rayleigh's method of an assumed type, which gives 
good results if the type be suitably chosen.—Prof. 
H. M. Macdonald ; The transmission of electric waves 
around the earth's surface.—Lord Rayleigh ; A re¬ 
examination of the-light scattered by gases in respect 
of polarisation. II. : Experiments on helium and 
argon. The light scattered bv helium and by argon 
Is investigated. It is found in the case of helium 
that the total light scattered is in accordance with 
what^ would be expected from its rcfrnctivity. The 
polarisation in helium, contrary to what was found 
in tqi8, is approximately complete. No intensity was 
detected in twentv-four hours of exposure in the com¬ 
ponent vibrating parallel to the exciting beam, and 
certainly this component was less than 6-5 per cent, 
of the other. Argon polarises much more completely 
than any other gas examined (with the possible ex¬ 
ception of helium), the weak component being only 
o*4 per cent, of the other,—Prof. C. F. Jenkin*. 
Dilatation and compressibility of liquid carbonic acid. 
The paper describes the measurement of the dilatation 
and compressibility of carbonic acid between tem¬ 
peratures of —37 0 C. and +30 0 C. and up to pres¬ 
sures of 1400 lb. per square inch. The measurements 
were made to supply accurate data for determining 
the starting point for drawing the and Ip diagrams 
and to replace the approximate results (known to be 
inaccurate) given in a former paper (Phil. Trans., A, 
vol. ccxiiL, p. 76).—W. T. David: Radiation in ex¬ 
plosions of hvdrogen and air. This paper contains 

record of the results of experiments on the emis¬ 
sion of radiation during the explosion and later 
cooling of mixtures of hydrogen and air contained in 
a closed vessel. The results of experiments on the 
transparency of the exploded mixtures are also 
recorded. Some of the main conclusions arrived at 
are as follows : (1) The rate of emission is approxi¬ 
mately proportional to the fourth power of the abso¬ 
lute mean gas temperature. (2) The maximum rate 
of emission occurs at the point of maximum tempera¬ 
ture. (3) The exploded mixtures are very transparent 
throughout cooling to radiation of the same kind as 
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they emit. (4) The intrinsic radiance increases both 
with the lateral dimensions and with the thickness of 
the radiating layer of gas. (5) The 2-8 ju band of 
steam ceases to be emitted when the gas temperature 
has fallen to about 700° C.—Dr. R. E. Slade and 
G. I. Hlgson: Photochemical investigations of the 
photographic plate. (1) It has been shown that the 
silver halide grain is the photochemical unit In the 
photographic plate, (2) A method has been devised 
whereby the law of photochemical behaviour of these 
grains can be investigated free from the disturbing 
effects of development, etc., which occur in the photo¬ 
graphic plate itself. (3) From experimental results 
obtained a formula has been deduced which shows 
the relation between the behaviour of the silver halide 
grains, the light intensitv to which they have been 
exposed, and the time of exposure. (4) The results 
show that it is impossible for the mechanism, of the 
process to be the absorption of light in discrete 
quanta, and that a given amount of light energy has 
a greater effect photographically when concentrated 
into a short range of wave-lengths than when it is dis¬ 
tributed over a large range.—Dr. E. H. Chapman : The 
relationship between pressure and temperature at the 
same level in the free atmosphere. The paper deals 
with the exceptionally high values contained in the 
table of coefficients of correlation between changes of 
pressure and changes of temperature at different levels 
in the atmosphere included in Geophysical Memoir 13 
of r the Meteorological Office, by W. H. Dines. The 
coefficients are computed for observations taken at 
random, and arranged in four groups for the year of 
three months each. For the layers between 4 km. 
and 8 km. these coefficients range from 073 to o-q2. 
It is assumed that if the observations wore freed 
entirely from errors of measurement the coefficients 
would be still higher. A method is therefore worked 
out for correction of coefficients of correlation for 
probable errors of observation in measurement.—Prof. 
J. C. McLennan: Note on vacuum grating spectro¬ 
scopy. 

Parts. 

Academy of Sciences, October 18.—M. Henri 
Deslandres in the chair.—M. Meanager : The ap¬ 
plications of the Pitot tube. Remarks on the note 
in the last issue of the Comptes rendus by the late 
Yves Delage. It is pointed out that the three 
problems stated by him—transmission to a distance, 
independence of the experimental indications and of 
the support, and registration of the velocities—have 
already been sSolved, and the first two in a simpler 
manner. An account is given of the methods hitherto 
proposed, all of which would be difficult to use at 
sea.—M. flamy : The photography of stars in full 
daylight. An account of some experiments carried 
out at the Observatoire des Bosses (altitude 4350 
metres) on Mont Blanc.- H, and F. L* Chateller : 
The mechanical properties of plastic bodies: the 
importance of reactivity. From a study of the tor¬ 
sion of glass kept at 550° C. and of steel at 825° C. T 
it is shown that there are three kinds of deforma¬ 
tion : an instantaneous elastic strain, which dis¬ 
appears on removal of the stress; a sub-permanent 
deformation, produced slowly and disappearing equally 
slowly; and, finally, a viscous deformation, produced 
with a constant velocity and not vanishing after 
release from stress.—M. Le Prtaur ; A route cor¬ 
rector : a new method of aerial navigation .by estima¬ 
tion.—J. L. de Ollvar; Correction of the lunar co¬ 
ordinates deduced from observations made at Monte¬ 
video of the annular ecliose of the sun of Decem¬ 
ber 3, Jqi8.—E. Belot: The law' of distribution of 
masses in the solar system, and the Origin of the 
smaller planets,—A. Vdronoet : Time and temperature 
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af formation of a collection of stars in an indefinite 
homogeneous nebula.—L. and E. Bloch : The spark 
spectra of some elements in the extreme ultra-violet. 
Details of the spark spectra of antimony, arsenic, 
bismuth, and tin between the limits and 1400 

Angstrtim units.—G. Bruhat; The specific heat of 
saturated vapours at low temperatures. Reply to 
some criticisms of M. Ari 4 s.—P. Vailtant: The exist¬ 
ence of intermediate states in the phosphorescence of 
calcium sulphide deduced from its conductivity.—P, 
ThiodorJdto : The thermal variation of the coefficient 
of magnetisation in anhydrous sulphates, and the 
theory of the magneton. The results of magnetic 
measurements on the sulphates of manganese, cobalt, 
and iron at varying temperatures are given. These 
are in general agreement with the magneton theory.— 
A. DauvHller; A new theory of photographic pheno¬ 
mena. In a recent communication the author 
developed a new theory of the chemical action of 
cathode, / 3 , X, y, and ultra-violet rays. The produc¬ 
tion of photographic images is considered from the 
same point of view.—L. Dabreull: Determination of 
the number of independent constituents of a system 
of bodies.—R. Posse : The micro-chemical qualitative 
analysis of cyanic acid. The method is based on 
the crystallisation of silver evanate from hot wnter. 
After examining the forms of the crystals, they may 
be used for several colour reactions.—P. W. Stuart- 
Menteath; 'The tectonic of the Pyrenees.—G. F. 
Dollfui! The geological probabilities of discovering 
petroleum in France. A summary of the trial borings 
made in various parts of France for coal, potash, 
and oil. The outlook is generally unfavour¬ 
able except in the vallev of the Sa6ne.—P. NdgrU : 
Considerations on the Glacial period. In an earlier 
communication the author was led to attribute 
the invasion bv ice and its retreat to epirogenic 
movements. Further direct evidence of these move¬ 
ments is now given.—A. Lepape : The radio-active 
analysis of the thermal springs of Bagn£res-de- 
Lucnon. Some of the springs are rich in radium emana¬ 
tions, figures of 26-5, 31-6, and 41*5 millimicrocuries 
of emanation per litre of water being recorded.—H. 
Blcftnte: The orientation of branches of plants in 
space.—L. Embergcr: Cvtological studies of the 
sexual organs of ferns.—M. and Mmc. G. Vllledleu : 
The non-toxicity of copoer for moulds in general and 
for mildew in particular. Copper in the form of 
copper-ammonio-citrate does not interfere with the 
growth of the spores of Penicillium or mildew.— 
M, Nlcolle and E. C 4 »ari: The effects and constitu¬ 
tion of the antigens.—A. LnraUre and J. Chevrotler : 
A simple and inoffensive method of avoiding ana¬ 
phylactic shock. Starting with the hypothesis that 
anaphvlactic shock is due to the formation of a solid 
precipitate in the blood plasma, experiments have 
been made in vitro on mixtures of sera capable of 
giving flocculent precipitates. Various reagents were 
added to these tubes with the view of discovering a 
substance capable of preventing the flocculation. Of 
the large number of reagents tested very few were 
found to possess the required property, and of these 
sodium hyposulphite was the most suitable. Experi¬ 
ments on animals showed that this substance was 
capable of preventing anaphylactic shock, and it was 
further proved that sodium 'hyposulphite did not ap¬ 
pear to destroy, or even to attenuate, antitoxic sera.— 
G. Bertrand and R. Vladewo: The distribution of 
nine in the horse. Twenty-three organs of the horse 
have been examined for zinc, the quantities found 
varying from 12 2 to 98 milligrams per too grams of 
dried material* Zinc was found In every organ 
examined, and the proportion varied not only from one 
wgan to another, but also in the same organ or tissue 
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in different individuals.—A, Nfcmec and V. BM: The 
favourable influence of selenium on some moulds 
arising from the cheese industry.--J. L, Bantan : 
The development of the Antipathclla.—M. Delphy: 
The reproduction of Enchytraeoides enchytraeoides 
and Clitellio arenarius,—~\. Galippe: Researches on 
the presence of living organisms in cretacean, ferru¬ 
ginous, pyritic, ana siliceous fossils.—A. PatUot: 
Immunity in insects. 
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Scries. Vol. xx. Containing the Papers read before 
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The Fringe of Immortality. By Mary E. Monteith. 
Pp. xv+204. (London: J. Murray.) Gs. net. 

An Introduction to String Figures. By W. W. 
Rouse Ball. Pp. 38. (Cambridge : W. Heffer and 
Sons, Ltd.) 23. 

Ou en Est la MGt^orologie. By Prof. A. Berget. 
p P . vi 4 * 303 . (Paris : Gauthicr-Villars et Cie.) 

The Volatile Oils. By E. Gildemeister and Fr. 
Hoffmann. Second edition. Authorised translation 
by E. Kremcrs. Vol. ii. Pp. xx+686. (London: 
Longmans, Green and Co.) 325. net. 
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Pp. vii+608. (Cambridge : At the University Press.) 
40 3 , net. 
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Diary of Societies. 

THURSDAY, Noveubeb II. 

Royal Society, at 4 . 30 .—Dr. W. G. Ride wood: The Calcification of 
tiic Vertebral Centra in Sharks and Raya.—Dr. A. Compton: 
Studies In the Mechanism of Ensyrae Action. I. R6Ut of the 
Reaction of the Medium in fixing the Optimum Temperature of 
a Ferment.— 0 . H. Kellnway: The Effect of certain Dietary 
Deficiencies on the Suprarenal GlandB.—E. J. Collins: The 
Genetics of Sex in Funorio hygrometrica. 

London Mathematical Society (at Roynl Astronomical Society), 
at 5 (Annual General Meeting) .~-.T. E. Campbell j Einsteins 
Theory of Gravitation as an Hypothesis in Differential Geometry 
(Presidential Addivna).—H. Bateman : The Conformal Trans¬ 
formations of a Space of Four Dimen»ionB.—F. Bowman : ( 1 ) The 
Differentiation of the Complete Third Elliptic 3 nteoTel with 
Respect to tho Modulus; (8) Note on the Intersection of a 
Plane Curve ard its Hessian at a Multiple Point.—T. S. 
Broderick: Dirlohlet Multiplication of Infinite Series,—L. E. 
Dickson: Arithmetic of Quaternions.—P. J. Heawood: The 
Classification of Rational Approximations.—E. L, Ince: Integral 
Solutions of Ordinary Linear Differential Equations.— 0 . Jordan: 
The Series of Polynomials, every Partial Sum of which ap¬ 
proximates n Values aooording to the Method of Least Squares. 
— H, J. Priest! oy: Some Solutions of the Wave Equation.— 
H. Stein ha tin: An Example of a Thoroughly Divergent Orthogonal 
Development.—N. Wiener : The Group of tne Linear Continuum.— 
G. £. Young : The Partial Derivates of a Function of Many 
Variables. 

Rotal Course or Physicians or London, at 5 —Dr. E. G. Browne: 

Arabian Medicine after Avtoenna (FltsPatrick Lecture). 

Royal Oouwj* or StraosoNa or Enoknd, at 0 .—Sir D’Arey Power: 
The Education of a Surgeon under Thomas VleaTy (Thomas 
Vloarv Lectnre) 

Rot ax, gociETT or Medicine, at 6.91).—Sir Almroth Wright: Medical 
Research, and the conditions that bto Indispensable to the 
aohievement of new knowledge. 

Optical Roctktt, at 7.80.—Major R. O. Henriei: The Dee of In- 
terns! Focussing Telescopes for Stadia Surveying.—Dr R, J. E. 
•Hanson: Visual Fatigue and Eye Strain In the Use of Tele¬ 
scope*. _ 

Rotal Society or Medicine (Neurology Section), at 1»).— Dr. a. 
Head, Dr. J. Collier, and Others: Discussion on Aphasia. 
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FRIDAY, tUFamm W. 

Hfsmuvr of! Ojlumxctiu, ub tv^-to Msuettw Import A tb* Extra- 
ot& inor y thmcrul Mooting o£ ootobw 2 ti uud wjnttrm tn« Ji«*o* 
latlMBi and. Bj-iaw* pu«*«d t tie real, 

P*3«itsiu- Moottrt'Of LOmmm (at ImpMial ColUpe of Stiteiioe)* at 5. 
—*i>r. B. 8u Oouctior< laowatUiiL ud Jtfxoitation of Radiation by 
ElecUam Itnpuot ip Helium.—J, Guild; Fringe System* in Uu* 
oompensatwl lnterf«r0HM>tor».—J. Guild: The Louatlou of inter- 
fewnott Fringe*.*—Dri Q. Barr: A New 11 cl ay tar Moderately 
Heavy; Current*. 

Rotal Astkonumujal BoCiKTr. at 5.--Rev. J. U, Hagen : Difference* 
between Long-period and Bliort-poriod Variables*—*J. H. Reynold*; 
The Q&laatio Distribution of the large Hpirai Nebulus.—W. 8. 
Frank* 1 ATlprometrioal Measures of i!02 Double Stars,--F. K- 
Baxamlall: Tlio 1‘rttaenoe of Absorption Lines of Nitrogen ami 
Oxygen in the bpeetc*. of Nova Aqyita III.—J. van der Blit: 
Obsorvatious of Minor Planets made with tbo 10-in. Refractor 
ot the University Observatory, Utrecht., Holland.—W. J. H. 
Lobby<r and 1). L. Edwards ; Spent rosoopio and Magnitude Lb- 
wrvatiwm of Nova Oygni III., 1990.—G. F. Dodwell; Note on 
th« Longitude of Adelaide,—J. Ever shod: Recent Work at 
Kodaikanal Observatory. 

U»ni. Hocrnvr or Medicine (Clinical Section), at 6.80.—Dr, F. 
Parkes Weber: Chronic Myeloid L-&uka*mia—Death from Acuta 
Aiueroi& due to Massive Haemorrhage* (H«ematomata), Simulation 
of Slight Pyuria by Leukftjmic Oozing in the Uriuo—Z. Cope: 
Diaphragmatic Shoulder Pftfh. 

ItrsTiTurioN o* Mechanical Knoinhhls, at 7.—Informal Meeting. 
JnriOB Institution or Enwineeus (at Caxton Hall), at S.—R. H. 
Stluiro; Hydtaulio Sand Packing and Colliery Workings in 
India. 

Royal Soot bit or Mepjciwk (Ophthalmology Section), at 8 80.— 
Dr. J, Tnyjor; Some Neurological Aspects of Ophthalmic Comh 
(P resMrntinl Address),—P. Smith: The Blood-vessels in the 
Eye of the Ox. 

MONDAY, Novembxh 35. 

Royal Botanic Societt, at 3.--Prof. A. W. Biokorton : The RH a turns 
of Astronomy to Ilotnnv. (1) Tho Importance of Scientific Cor¬ 
relation 

Royal GEOGnirninAt. Society: (at Lowther Lodge), at. r*.-Prof. H. E. 

Sohwnri ? The Control of Climate by Lakes. 

Institution or Elect juoai, Kvoinkitrb (Informal Meeting) (At 
Chattarrci Institute of Patent Agents), nt 7. —LI. B. Atkinson 
and Others : Discussion. 

Rotal Institute or Bkjtibh Architects, nt 8,— 11. Diroksi The 
Library of the Royal Institute of British Architects. 


TUESDAY, November ]fi, 

Rotal Hotitiocltoral Society, at 3. 

Rotal Colonial Institute (at Hotel Victoria), at 4.—G. Howell: 
Petroleum Reyouroo* of the British Empire. 

RoTAL Hfttrm or Medminh (Therapeutics and Pharmacology 
Seotion), at 4.30.—Major Aeton: Pharmacological Actions of the 
Main Cinchona Alkaloids, illustrating their Isomer io It elation • 
■hip*.- ~/)r. W, E. Dixon : Quinine Derivatives ns Local Anaesthe¬ 
tic*.--Dr. W. Crowe: The Vaccine Treatment of Rheumatoid 
Arthritis.—Drs. W. E, Dixon and D. Cow: Pituitrin liko Body in 
tUeOerrhnvspinai Fluid, ami Hormones which cause its appear¬ 
ance therein. 

Rotal Statistical Socjwtt, at fi.lS.—8Jr H. Henry Row: Tho Or¬ 
ganisation of Htfttistic* (Inaugural Presidential Address). 

1 Institution or Ottil ENO-rNREft*, at 5.30.—V. W. Macaulay 1 Cross 
Connootinns on the Elan Aqueduct of the Birmingham Corpora¬ 
tion Waterworks. 

iaerxTtmow or PwraoLVUM T*chndlo(m*t» (at Royal Booietv of 
Arts), at ft.30.-U W. Bates r Colloidal Fuel.—EL O'Neill: Pro¬ 
perties ami Oharttoteristin* of Colloidal Fuel. 

Zoological Hornin' or London. at 6.80.—Dr. P; Chalmers Mitchell: 
Report on the Addition* to the- Sooiety^s Menagerie during the 
month of October.,—- Dr. W, A. Oactningtan: The Fauna ot the 
Afrlnan Lake* j A Studv in Comparative Limnology, with apodal 
reference to Tanganyika,—H. F. Carter: Dasorrntton of the 
Adult. Larval, ami Ihmal Stage* of a new Mosquito from Lord 
Howe It land, Bonih PaoiAn.—Dr. C. L. Ron I eager: Filariid 
Wnrm« from Mammalia and Birds in the Society** Gordons, 

t All. 1A1C 


Rotal Sotiftt or Medicine (Pathology flection), at 3.30.-- Dr. TT. 
Hehotze; Blood Gronping with Dried Material aed its Medico¬ 
legal Bearing. Dr. J, A. Murray: Autoplasty after Expoaure to 
Hot \ir.-Dr. A. Powell: A Flagellate Organism pars fating for 
8U Tears in otherwise Sterile Urine. 


WEDNESDAY, Notembeh IT. 

RfrrAL Hocirrr or Medicine (History of Medicine SectionL at 5 .— 
J. Berry : A Publbi .Latrinn of Roman Imperial Time,—Dr. M- 
Gtrrtiwood ; Galen as an Epidemloltigiet. 

Geolckvical Kwiett ot London, at 530. 

RJtal Society or Art*, at fi.-A. A. Campbell flwlnton : WireUs* 
Telegraphy and Telephony (Inaugural Address). 

Rmzt. Metkoroukhcal Sooisrr, at 8.—C. E, P. Brook* and TL W. 
Braby t The Clash of the Trade* In the P*oiflc.-Qr. % H. 
flteavanson: Note on the Mirage, a* observed in Rtryp** 

Rotal MiuHosponcir, Hociett. at 8. 


THURSDAY, WoTmami m. 

Rotal Botanic Hocimr. at 3.-Prof. A. W. Btokerta* i The Rtfa- 
tjon* of Astronomy to Botany, (ft? The Value of Baric Prin* 
otples, 

RhTik ShciaiTi at Papyri: (Hr Arthur Sohnatar : The 

AhaofptiMi- and ’ Saattering of Lighly-Profv O W. RichnnJeon : 
Tho Rm>»«1on uf Electrons under the Influence of Chemical Action. 
-'Dr. A. It Otiose: Magnetism and Atomic Structure, I.—Prof. 
A. O, Rlfririne: TBo Prorimity of Atom* in Gaaoout MAleoule*.*— 
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ProL A. CL Raekimi': The, bctwoen.Cfcrimn. Dioxide and 

Nitrous Oxides—Dri A. M. Williams: Foma ia Surfao* FUma. 
Pari 1., Theoxetioal Oonslderationa; Part H.. Experimental Ob¬ 
servations and GWoftJatuw*; .^att 1IL, The ChaiF« on; Colloids. 

Li^uaA^ at 6,—Prof. E. A. Geodrlehc A New Type of 

Toleostoan OartilaginoUB Pectoral Girdle fbund in young 
Olupaid*t-~-Llr. J. 0 . Willi* 1 Endemic Genera' aad species of 
Plant*. 

IIotaa abxonatt icAL Boc/ett (at Royal Society of Art*), at a.— 
L. Dam bias 0 : The Problem' Of the Helicopter. 

RurAt sooiett o* Medic iax (Dermatology fleotioa), ai 5 ; 

Institution' o> Mining and MziALWJiiur (at Geological Sooiety), 
nt .v:i(l,~,T. Morrow Onmpboll: The Origin of Primary Ore De¬ 
posits (Adjourned DUeuwrion),—H. O. Robson: Convrrring High- 
grade Matte in Magnesite-lined Ooavrrters^-C. Brack*nfaury : An 
Automatic Oouatiny Machine for Cheeking Tram Wagon*. 

Institution or EI*cthical Enoineeb* (at iMtitutiDH of Oivil 
Engineers), at 8<—LL B. Atkinson: Inmagcwal Axldre**, 

lMviruTKur tw AvtOMoaiLK Rbkhnwjwi, at London Graduates' 
Meeting. 

OrrrMTCAi, Hociktt, at H. 

RiiNwmir Hooiety (in Phyaie* Lyoture Tlieatrc, Dniversity College, 
Gowur Struct), at 

FRIDAY, NovEiiawt 19. 

Rotal Hooiett or Midicin* (Otology Heotion), at 6.—Sir William 
Milligan: Chronic Catarrhal Otitis Media; Some Thought* and 
Suggestions. 

Institution or Mechantcal Enoineub, at 6.—Capt. J. S. Arthur: 
(Sterilisation, of Water by Chlorine Gas. 

Institution or Elbothical Enoineebb (Student*' Section) (at City 
and Guild* (Eng.) College, Exhibition Road)* at 6:30.—C. C. 
Paterson : Tho Incandescent Electric Tjamp from the Inside. 

Rotal Society or Medicine (F.leotro-ThorapeutJes Seotionfl), at 
fi,30,—Disousflion : Radio-therapy ; I*Tof. 8- Russ 1 Physio*.—Dr. 
Batten : Superficial Therapy.--Dr. Find : Deep Therapy. 

SATURDAY. NOVEMMCb 20. 

Phtbtoi^oical SocrKiT (at St. Bartholomew'* Hospital), at 4, 
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Science and the Cenotaph. 

T HE second anniversary of the Armistice of 
November n, 1918, has come and gone, 
and the whole nation, united in a common impulse 
of pious and grateful remembrance, has done 
solemn homage to the memory of the glorious 
dead. King and people, leaders and comrades, 
have paid reverence to the remains of that un¬ 
known hero who has been .laid to rest in our 
national shrine, and who typifies the humble and 
ailent sacrifice of those many thousands to whom 
we < owe the survival of civilisation. 

T© the soldiers-of science, to whom duty and 
oelf-*sacirific£ are, or ought to be, ever-present 
ideals, the ceremony of last Thursday should have 
made a special appeal. In the great, struggle 
which ‘terminated two years ago they were not 
backward in staking their places in the fighting 
organisation of .the nation. With very few ex¬ 
ceptions they put their special gifts and training 
at-the service ^of ( the , State. The devotion and 
fearless courage of the medical branch of the 
scientific profession have earned universal recog¬ 
nition. Thousands of the younger students in 
all faculties, who had, before the wat;, patriotically 
joined the Officers Training-Corps, came forward 
in 1914 as one man and filled the gap in the 
supply of officers until the new:armies were ready. 
Of the older men of science a great number 
joined %hting units and shared with thi? rest 
the Jmrctships and dangers of the trenches. Many 
valuable lives were thus sacrificed which a w^er 
distiibution might have spent .to better advantage : 
NO. 2664, VOL. XO6] 


one remembers a mathematician of great ability 
who nerved as an infantry officer and was killed 
by the explosion of a bomb store, and the tragedy 
of Moseley, who fell at Gallipoli. Others, again, 
debarred from active service in the trenches, took 
up work behind the lines or in the technical 
services—work not without its perils, as i^ shown 
by the fate of Keith Lucas and Bertram Hopkin- 
son, two distinguished fellows of the Royal 
Society, both killed in aeroplane accidents, who 
died a soldier's death as tntly as if they had fallen 
in action. Another well-known scientific re¬ 
searcher spent weeks experimenting in a sub¬ 
marine in a highly dangerous zone. Such ex¬ 
amples might be multiplied a hundredfold. In 
gas warfare, sound ranging, air work, submarine 
detection, etc., a vast number of men of science 
were to be found, and gave their labours and 
their lives unstintingly. Many made the supreme 
sacrifice, and, on the whole, men of science proved 
themselves to be capable leaders and efficient 
organisers and administrators even in fields widely 
separated from those of their peace-time activities. 

Scientific workers may thus join in the universal 
homage to the fallen with a pure heart and the 
consciousness of duty done. They, at all events, 
are free from the reproach of having in any way 
profited by the general suffering, or of having ex¬ 
ploited the war for selfish ends. Whilst the cost 
of living still soars, and salaries and wqges* in 
industry, commerce, and administration, try to 
keep pace with Lt, the remuneralion of scientific 
workers, poor already before 1914, is gradually 
being brought down to the starvation limit, the 
small nominal increase given in some cases being 
very far indeed from making up for the decreased 
purchasing power of the pound. 

The question not unnaturally suggests itself: 
How many among those silent crowds that stood 
bareheaded last Thursday have given any effective 
help even to one of ,the millions of returned 
soldiers who, in the present jostle of selfish appe¬ 
tites, are asking for work and bread from those 
whose businesses and wages they have saved? 
And, in particular, how many have given a 
thought to those struggling scientific toilers who 
have put away their uniforms and strive vainly 
to exist on inadequate salaries, under crushing 
taxation and to meet an ever-rising cost of 
living? Yet the brains of these -men were no 
mean factor in winning the war, and it should 
be increasingly Obvious that the salvation of a 
modern State, both in;peace and war, must depend 
nowadays upon trained observation and intelli- 
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gence—‘that is, upon science. Only impartial 
observation and study, such as a scientifically 
trained mind alone can give, will bring us nearer 
to the solution of the tremendous problems in 
sociology and economics which confront this 
generation. Only science can find new sources of 
energy for an industrial system which is largely 
wasting its resources in coal and oil, and, for 
that reason alone, is doomed to bankruptcy: a 
Strike of miners may be settled, but what poli¬ 
tician will settle a strike of the coal itself? How 
is that new and marvellous roadway of the air to 
be opened up and made commercially available 
for future generations without not merely routine 
technical knowledge, but also that insight of genius 
which is the rare gift of selected souls? And 
how can the heritage preserved for us by the 
glorious dead be defended against the dangers 
which all history tells us are certain to arise again 
if the nation has not a reserve of trained and 
inventive intelligence at its service? 

In those days, of which the memory now seems 
to be fading so quickly, when the whole Empire 
stood thrilled and tense it was commonly repeated 
that we had at last become conscious of the value 
of science, that the old mistakes would not recur, 
the old neglect would be a thing of the past. We 
look in vain in the public Press for a repetition 
of such statements nowadays. We have heard of 
a “land fit for heroes ”—but perhaps the true 
meaning of the phrase may have been that it 
Would take a hero to exist in the new world. 
Possibly the phrases about the nation’s recogni¬ 
tion of science may have been mere words, but 
human beings cannot live upon such diet. The 
multiplication of Government Departments sup¬ 
posed to foster research, or of highly paid 
research administrators (with or without scien¬ 
tific qualifications), will not really recruit the ranks 
of true scientific workers unless something is 
done, and done quickly, to make the existence of 
such workers tolerable. That these ranks are 
being depleted at the present time there is ample 
evidence; it is becoming increasingly difficult to 
find suitable candidates to fill university posts, 
and the more responsible the posts the more diffi¬ 
cult it is to fill them. It is clear that the better 
brains are being gradually squeezed out of the 
scientific careers. If this process goes on much 
longer the nation will awake one day to find that 
it has effectually killed the goose which laid the 
golden eggs. 

Most of us receive daily appeals for war 
memorials of various kinds. Would not the best, 
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a growing and efficient body of braiA-worker^ 
able and willing to solve the problems whicb the 
war has left in its train, and to help?the nation to 
its hour of need? For leaders both in peace and 
war we must find and train men, who wUl be com¬ 
petent to use the national resources in the most 
effective manner. Scientific workers are naturally 
marked out by their progressive instincts and 
severe training to serve not merely in an ad* 
visory capacity in the councils of the nation, but 
also as executive officers. Moseley and others of 
his type will not have died in vain if the Cenotaph 
reminds us that men of science must take an 
active part in the affairs of State, in guiding the 
i development and thought of the nation, and in 
seeing that the bitter lessons learnt during the last 
six years are not forgotten. 

This end will not be attained by service on com¬ 
mittees, whether for chemical warfare or any 
other subject. If the War Office seeks to be 
scientific it should establish within itself, as the 
Admiralty has done, a research department with 
distinguished men of science as permanent 
members of the staff to suggest and supervise 
work on methods of modern warfare. It would 
be the business of such officers to make use of 
science for purposes of national security, and 
workers in university or other laboratories could 
please themselves whether they co-operated or not 
in particular researches or experiments. We can 
understand the objections offered by Prof. Soddy 
and others against men of science associating 
themselves as a body with problems of this type, 
but until human nature reaches a higher ethical 
plane than it occupies at present we must have 
a War Office, and an essential part of it should 
be an able scientific staff, the members of which 
would be responsible for making us strong enough 
to meet any crises which the future might bring. 

No committee of sixty or more associate members 
can do this, and none would be necessary if thfe' 
War Office ranked a scientific service with the 
General Staff, as it should do, instead of inviting 
scientific workers to devote their time and know¬ 
ledge to “offensive and defensive aspects of 
chemical warfare” for little more than out-of- 
pocket expenses. 

We claim for science a much more responsible 
position, and a far higher appreciation of its 
worth, than our war leaders offer to it even now J 
and we do so because we remember that thousand* 
of young lives were lost through its neglect 
When we bow our heads before the Cenotaph we 
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thinkofthe highly trained men of science who 
W*re killed at Gallipoli or drowned in the mud of 
Flinders while Ministers turned for advice to 
alchemists and circle-squarers, or confused great 
chemists with dispensers of drugs, and we wonder 
whether even now anyone in power realises what 
civilisation has lost through the sacrifice of 
creators of knowledge. While we mourn their 
loss, let us work and pray for the scientific en¬ 
lightenment of the leaders into whose hands the 
destinies of the nation are entrusted, so that we 
may be assured of strong and effective guidance 
whatever is before us. 


The Newer Spiritualism. 

Phenomena of Materialisation: A Contribution to 
the Investigation of Mediumistic Teleplastics , 
By Baron von Schrenck-Notzing. Translated 
by Dr. E. E. Fournier d’Albe. Pp. xii + 340. 
(London: Kegan Paul, Trench, Trubner, and 
Co,, Ltd.,; New York : E. P. Dutton and Co., 
1920.) Price 35 s. net. 

F making many books ” on spiritualism 
“there is no end,*' and study thereof “is 
a weariness of the flesh.” Certainly such is the 
effect of reading a ponderous and repellent 
volume of 200,000 words conveying the story of 
stances the details of which are as like one 
another as peas in a pod. The author describes 
it as “really a monograph on materialisations,” 
since it deals, in the main, not so much with com¬ 
munications from the dead as with exudations 
from the living. These, in pseudo-scientific 
jargon, are defined as “ideoplastic” or “tele- 
plastic,” taking the shape of fluidic threads or 
psychic discharges from the mouth, armpits, and 
other parts of the body, sometimes returning 
thereto, and often accompanied by blood. Both 
the author and translator agree in assigning them 
to “a new, or, rather, a hitherto unexplored, func¬ 
tion of certain human organisms ” which have “ a 
spiritistic interpretation” as “conductors of 
psychic impulses.” 

The book made a considerable stir in Germany 
on its publication in 1913; here, it was the subject 
of a ’damaging review by Miss Verrall in the Pro¬ 
ceedings of the Society for Psychical Research, 
July, 1914. The translation before us was made 
by Dr. Fournier d’Albe in consultation with 
Mme. Bisson, in whose house the medium lived, 
and whose reports on the sittings make up the 
substance of the book, ft is to her that the 
medium has ’’lent her remarkable powers" in 
vetom for board and residence. The real name 
of the medium, whose pseudonym is "Eva C.,” is 
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said to be Marthe B6raud; and while Baron von 
Schrenck-Notzing says that he “is not justified 
in publishing details concerning her personal 
and family affairs,” he withholds nothing 
in respect of detail about herself, both physic¬ 
ally and mentally. As to the latter, she is 
described as abnormally emotional, subject to 
violent outbursts of anger, very amenable to in¬ 
fluences, and nursing illusions that her charms lead 
the male sex easy captives. The numerous photo¬ 
graphs of her which are sandwiched between faked 
spirit photographs show that physical beauty 
forms no part of her attractiveness. She is, in 
brief, a confirmed erotic and neurotic woman, 
who, according to information from an indepen¬ 
dent source, nurses the belief that she is an in¬ 
carnation of Thais. 

As already said, the record of the sittings, 
which extended from June, 1909, to July, 1913 
(they were held chiefly in Paris), has a dreary uni¬ 
formity. Mme. Bisson was always present; her 
watchful care over “Eva C.” suggests more than 
friendship, and awakens suspicions as to col¬ 
laboration in “materialisations.” The appoint¬ 
ments were as usual; the medium sat in a dark 
cabinet, Mme. Bisson hopping in and out, and 
then joining the other sitters, rarely more than 
three or four, in a room dimly lighted by a red 
lamp; a white light, as all spiritualists agree, 
“ acting destructively on the pseudopods or psychic 
projections from the medium’s body.” Apart from 
M. Richet, a somewhat credulous savant, no 
prominent man of science was at the sittings, save 
one Dr. Specht, who, after three attendances, said 
that he had been “shown materialisations which 
do not exist.” Baron von Schrenck-Notzing 
naively adds : “ On account of this negative atti¬ 
tude, Dr. Specht was not invited to further sit¬ 
tings.” Difficulty met attempts to secure tele¬ 
plasma; “Eva C.” was backed by Mme. Bisson in 
her objections, but of the two samples which 
Baron von Schrenck-Notzing secured one was 
recognisable as human skin, and the other, under 
microscopic examination, a mucus-like substance, 
showed “cell detritis, numerous microbes, and 
some wool (from dress).” Convinced as he is 
that the teleplasmic phenomena have a “spiritual 
interpretation,” it is to the credit of Baron von 
Schrenck-Notzing that he admits explanations, if 
only to controvert them, such as are supplied by 
the facts of hysterical rumination, when the 
patients bring up matter which they have swal¬ 
lowed, and of excretions due to excitation. 

The reviewer can deal only with such statements 
as fill this book at their face value. The onus 
probandi lies on those who make them. As 
Faraday said in a lecture delivered before the 
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Royal-Institution in 1854* “ I am not bound to 
explain how a table tilte any more than to indicate 
how, under the conjurer's hands, a pudding 
appears in a hat.” Baron von Schrenck-Notzing 
and Dr. Fournier d’Albe have a clear course 
before them* Let them bring 1 “Eva C.” to 
London to exhibit her “materialisations” 
before a committee of which Sir Ray Lankester, 
Sir Bryan Donkin, and Mr. Nevil Maskelyne 
should be members. Then the matter would 
be put beyond doubt whether the so-called» 
evidence, thus judicially sifted, is or is not based 
upon the collusive action of mediums and upon 
the bad* because prejudiced, observation of the 
sitters. The need to keep in mind what Hume 
says about occult phenomena was never more 
urgent than it is to-day. “As finite added to 
finite never approaches a hair’s breadth nearer to 
infinite, so a fact [statement?] incredible in itself 
acquires not the smallest accession of probability 
by the accumulation of testimony.” 


Boltzmann's Lectures. 

Ludwig Boltzmanns Vorlesungen iiber die Frinzipe 
der Mechanik . Drifter Teih Elastmtdtstheorie 
und Hydromechanik. Edited by Prof. Hugo 
Buchholz. Pp. xiii+ 608-820. (Leipzig: Johann 
Ambrosius Barth, 1920.) Price 21.60 marks. 

HE name of Ludwig Bbltzmann will live on 
account of his great creative work, the 
study of which has happily been facilitated by the 
publication of his collected “ Wissenschaftliche 
Abbandlungen ” {3 vols., 1909, Barth), through 
the co-operation of the Academies of Berlin, Gbt- 
tingen, Leipzig, Munich, and Vienna. But he was 
distinguished" alio as a teacher, and his power of 
exposition is shown in several volumes of lectures 
which have appeared in print. Perhaps the best 
of these are his “Vorlesungen bber Gastheorie ” 
(2 vols., 1895), based chiefly on Maxwell's and! 
his own fundamental researches on the subject. 
Less well known are his lectures on Maxwell's 
theory of electricity and light, and those on the 
principles of mechanics, each occupying two 
volumes. 

The book now under review comes from the 
same Leipzig press, and forms a third and final 
volume of the lectures on mechanics. Unlike the 
preceding volumes, it does not come direct from 
Bpltzmann himself; it is written, on the basis of 
hfs lectures, by one of his pupils, Buchholz, to 
whom Bbltzmann, and, afterwards his widow, 
allbtted the work of editorship. It first appeared 
in 1916 as an appendix to a larger volume of 
Bbltzmknn's lectures, also edited by Buchholz,. 
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entitled’ “Applied Mathematics: the ^cdteoiqjil' 
Potential and its Application to the* IHtenninatlcija 
of the Figure of the Earth (Higher Geodesy). 1 * It 
contains the theory of elasticity and hydfco* 
dynamics which was a necessary adjunct too thd 
geodetic part of that treatise; but its separate 
publication as a third volume of the principles>of« 
mechanics fulfils Boltzmann’s intentions regarding; 
the latter course of lectures, and renders it readily/ 
available to those who do not wish to. study the: 
larger work from which it is reprinted*. 

Boltzmann's lectures on mathematical physics- 
formed a “cycle” unified by his use of the con¬ 
ception of the potential—the mechanical, electrical, 
and electrodynamic potentials, as in the lectures 
previously published,, and, in the present volume, 
the elastic and hydrodynamic potentials. One 
further set of lectures remains unpublished*— 
namely, that on the general mechanical theory of 
heat; in this course the thermodynamic potential 
is introduced! and illustrated by three important 
examples of its application, of which Gibbs's 
theory of chemical equilibrium is the chief. This 
final instalment is at present held up owing to 
financial difficulties; it is.much to be hopedithat 
these may be overcome, in order to complete 
.Boltzmann's representation of mathematical' 
physics and in view especially of the close relation 
of these lectures to his work on gas theory. 

Although beyond a certain point the theories of 
elasticity and hydrodynamics diverge widely, their 
kinematical foundations are almost identical, while 
the theory of the stress ellipsoid is as necessary to 
hydrodynamics as it is to elasticity when the vis¬ 
cosity of liquids is taken into account (though in 
the present volume the latter is not done). It is 
therefore illuminating to consider the two subjects 
together, and their treatment in these lectures is 
admirable. The explanations of the kinematical 
and mechanical principles are simple and detailed,, 
and the elkstic potential, is then introduced and 
applied' to a few important general problems—in. 
particular, to the proof of the Hamiltonian prin* 
ciplc for elastic potential energy, to the deter¬ 
mination of the potential for various forms, of 
crystal, and to the propagation of waves of com* 
pression and distortion in an elastic solid. Thisis 
all done in comparatively little compass*— 
hundred pages—and a general grasp of the subjeot 
is rendered easy by the avoidance- of individual 
problems, such as the theory of bending, in beams*, 
or the vibrations of rods, , strings, and membranes,, 
in which the potential plays no prominent, part* 
The second hundred pages ate devoted*. 
similar lines,, to the general eqpationaof hyjdxfr 
dynamics, the velocity potential*, and. the theory* 
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»cf iwavMnotron :and vortex-motion* Both .water- 
and saufidrwaves are discussed, including the 
change of iorm of progressive waves on water. 
The analogies with other branches of science are 
pointed out from time to time, such as, for ex¬ 
ample, that between the magnetic field of an elec¬ 
tric current .and the ir rotational motion round a 
vortex filament. The book should be valuable both 
to readers approaching electricity and hydro¬ 
dynamics for the first time, and to those who have 
studied either alone in detail. 5. C. 


The Surveyor's Art 

Geodesy: Including Astronomical Observations, 
Gravity Measurements, and Method of Least 
Squares . By Prof. G. L. Hosmer. Pp. xi + 368. 
(New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1919.) Price 
185. 6 d. net. 

OF. HOSMER f S textbooks onsurveyingand 
allied subjects are well known, and any 
further contribution from his pen is sure of a 
welcome from all those either actually engaged 
upon, or interested in, the art of mapping the 
earth. We here use the word “mapping” in its 
complete -sense—namely, as including everything 
requisite to the most minute delineation of the 
earth’s surface, and of such physical quantities 
dependent upon its interior constitution as can 
be determined by surface observations. 

The present book, based upon the practice and 
researches of the United States Coast and Geo¬ 
detic Survey, ns designed as a text-book for 
students of the 'higher branches of the art. We 
ran only lament that no such volume has yet 
appeared based upon British surveying practice, 
a deficiency due partly to the fact that the .great 
survey work of a geodetic character recently 
in progress in the British ‘Empire ^has been that 
carried out by the Indian Survey Department, 
a/body which has always trained its own staff 
and never summarised its .methods in a text¬ 
book, and partly to the conjplete,non-existence of 
arty school of geodesy in this country. -Should 
such a school ever be established, .and should we 
ever recognise that, taking the slowest -point of 
view, it rwould pay us to put the survey Of our 
African territories upon a scientific-and permanent 
basis, and to discontinue the present fragmentary, 
haphazard, and unscientific methods, the experi¬ 
ence gained by the United States Coast and 
Geodetic Survey, the system at has evolved, 
md the 'body of practice it tbms ^formulated 
will be worthy of the closest study. 'On 
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soma points of detail surveyors trained in 
Other countries would doubtless depart from 
the American practice, while the latter would, 
in 1 other points, possibly require supplementing; 
there has been, for example, little occasion to 
develop any procedure specially applicable to very 
dense forest country; but on the whole the ex* 
perlence and skill of the American surveyors may 
be safely taken as guides for any future work. 

We do not quite follow Prof. Hosmer in his 
apparent support of the now rather out*of-date 
search for the “figure of the earth” in the form 
of the spheroid which most closely fits the true 
surface. For convenience of calculation some 
spheroid must be assumed, but, provided that this 
is approximately true, such an approximation as 
is furnished by any of the well-known figures, 
the exact spheroid selected is unimportant. The 
shape of the geoid, the ultimate objective of the 
surveyor, can be as well represented in relation 
to one spheroid as to another. Great practical 
convenience, however, accrues if all survey 
systems—rin any case those which J have, or pos¬ 
sibly* could have in the future, a land connection 
—are reduced to the same conventional figure. 
All the North American surveys from Canada to 
Mexico have now adopted the Clarke (1866) figure 
and no further knowledge of the earth's true 
shape will compel them to abandon this as the 
basis for their reductions. 

As regards the system of levels we are doubtful 
whether the convention adopted in the United 
States of applying an orthometric correction and 
thus defining level so that two points on an 
undisturbed lake are at different levels is, on the 
whole, the best. We should prefer to treat 
any points on the same equipotential surface 
as being at the same level, and re-define 
height to mean the distance of the equipotential 
from the geoid at a selected latitude. This is a 
subject which might with propriety engage the 
attention of the international Geodetic Congress 
when that bodv is summoned. *E. H. OH. 


Ronald Poulton. 

The Lffe of xRonald Poulton . By his Father, 
Edward Bagnall Poulton, Pp. xi+4ro, (Lon¬ 
don: Sidgwick and Jackson, Ltd.,.1919,) .Price 
16s, net 

N OT only those who were the intimate com¬ 
panions of Ronald Poulton, but likewise the 
rest—and they were legion—who admiringly wit¬ 
nessed his deeds of prowess in the field, were able 
to realise 4 that behind all the brilliant qualities of 
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the outer man, the vigour and sportsmanship and 
grace and sheer physical beauty, there lay as the 
inward source of all these things a beautiful 
nature. One of his friends has described his per¬ 
sonality as “radiant,** and perhaps no word is 
better suited to convey the secret of his shining 
manliness, He touched nothing that he did not 
strike fire from, and this was because something 
clean and strong, like fire, burned within him. 

The story of his life is written with a simple 
directness that enables the unfolding of his char¬ 
acter to be observed, as it were, objectively and 
in the light of the accessory conditions. Enough 
i& said to reveal a happy and populous home as 
the most fundamental of such formative influ¬ 
ences. Next we see him as one of that band of 
“dragons” who grow up at Oxford under the 
genial and wisely tolerant rule of Dr. C. C. 
Lynam, and note that his talent for games had 
already been discerned by sympathetic experts. 
Then he goes to Rugby. If life in the English 
public school needs sometimes to be painted in 
darker colours, it is at least certain that, wherever 
Ronald Poulton was, vice could not show its face. 
He found at Rugby what the normal healthy- 
minded boy may surely expect to find in any of 
our great schools—the opportunity for an educa¬ 
tion in which the physical, mental, and moral 
sides of young humanity are cultivated together. 
The threefold result is seen in his increasing skill 
as an athlete; in the winning of a science scholar¬ 
ship at Balfiol; and in a capacity for helping 
others that at the university, in his various boy- 
clubs, in business at the factory, and finally in the 
Army, was destined to render him, unassuming 
as he was, a supreme leader of men. His sub¬ 
sequent career, from his Balliol days onwards, 
shows a steady maturing of many-sided powers of 
social usefulness that the word 11 leadership Ft serves 
best of all to sum up; and, indeed, the interest 
that one is led to take in this aspect of his develop¬ 
ment quite overshadows the stirring tale of his 
football, sketched as it is by Mr. A. C. M. Croome 
with many fine touches. One wonders how much 
he might have done for England had he been 
spared to give the full support not merely of his 
wealth, which was to be great, but of his lucid 
intellect and nobility of soul, to the public cause 
which he had most at heart—the provision of a 
liberal education for the masses. 

Of a loss that touches so many it is hard to 
speak fittingly, but perhaps the following passage, 
taken from a story by Mr. G, F, Bradby, will 
seem not wholly beside the point: “We say to 
each other, and do, no doubt, in part believe, that 
it is not length of days, but service, that gives 
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to life its value, and that to die cheerfully iii a 
great cause is perhaps the noblest useto which 
any man can put the life that has been givenhhtu 
And all the time we are conscious of the great 
blank that has fallen on our own. ” , 

R. R. MAKEff. 


Our Bookshelf. 

An Ethno-geo graphical Analysis of the Material 
Culture of Two Indian Tribes in the Gran 
Chaco . By Erland Nordenskidld. Pp. xi+295,, 
The Changes in the Material Culture of Two 
Indian Tribes under the Influence of New Sur¬ 
roundings. By Erland NordenskiOld. Pp. 
xvi 4 - 245. (Comparative Ethnographical Studies, 
Nos. 1 and 2.) (London: Humphrey Milford, 
Oxford University Press, n.d.) Price 20s. net 
two vols. 

Consul-General Axel Johnson, of Stock¬ 
holm, managing director of the Johnson 
Line to South America, supports in every 
way Swedish exploration of that continent, 
recognising the advantages which are sure 
to result from purposely conducted com¬ 
mercial and scientific interchange between the 
peoples of the respective countries. In other 
words, systematically gained knowledge will 
benefit trade. Mr. Erland NordenskiOld is by no 
means the first Swedish pioneer. The first volume 
comprises a .sifting of the present economic con¬ 
ditions of two still primitive tribes, the Choroti 
and Ashluslay of the Gran Chaco. x The second 
volume deals in a similar way with the Chiriguans 
of the great Guarani group, and with the Guaran- 
ised Arawaks, both on the border between Bolivia 
and Argentina. Many other tribes had also to 
be considered as the many implements, customs, 
games, etc., have been traced, sometimes all over 
the continent, their distribution being well shown 
by sixty maps. The more sporadic a certain tool, 
the older it is, and its discontinuous occurrence 
is generally caused by whole tribes having died 
out. 

The less civilised tribes copy from the richer and 
more advanced, not vice versa . The very common 
practice of the rape of women is one of the main 
influences upon the adaptation and spreading of 
implements and industries, since the women 
naturally ding to what they have been brought 
up with. 

The chapters on the influence of the whites con¬ 
tain some remarkable condusions. The positive* 
advantageous effect of the white culture is greater 
where the Indians live far awav from the whites 
—for instance, domestic animals and things con¬ 
nected with them. Direct contact brings loss of 
independence, which ultimately spells irretrievable 
poverty. There is an apparently exhaustive 
and critically consulted bibliography. An iildex 
may be forthcoming in the contemplated third 
volume. 
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Principles and Practice of Aerial Navigation. By 

Lieut. J, JEL Dumbleton. Pp. vii-f 172 +vplates. 

(London: Crosby Lockwood and Son, 1920.) 

Price 1 2S, 6 d* net. 

Ordinary navigation may be broadly divided into 
two kinds: coastal navigation, in which, shaping 
his course by compass, the mariner verifies his 
position by cross-bearings of two terrestrial ob¬ 
jects, by two objects in transit and the bearing of a 
third object, and by various other methods; and 
navigation of the open sea, with no lights or head¬ 
lands available, so that he has to depend wholly 
upon celestial observations. With regard to long 
voyages of the second type, but little progress 
has been made in air matters, difficulties as to 
obtaining a satisfactory horizon having so far 
proved insuperable. It is upon the development of 
directional wireless that the hopes of the airmen 
are fixed in connection with long-distance aviation 
in the immediate future. 

It is therefore to navigation of the coastal type 
that the airman has given special attention, and 
here it is evident that not only has he availed him¬ 
self fuljy of methods already in use, but has also 
not failed to improve upon these processes. 

On p. 90 we have an example of this in the 
course and distance indicator, an instrument which 
from a given course and an air speed calculates 
the course to steer and the ground speed. So also, 
on p. 64, we have a most useful problem, not to 
be found in navigation books, for finding by three 
bearings of the same object the course made over 
the ground. As presented in the book, to be 
done by protraction it would seem a little com¬ 
plicated for use in a heavier-than-air machine, but, 
reduced to the form of a table, it should be of very 
great utility by sea or air. 

The book is dearly written and altogether a 
highly creditable production, and should prove at¬ 
tractive not only to airmen and seamen, but also to 
all who take an intelligent interest in the develop¬ 
ment of aviation on the scientific side. 

Roses: Their History, Development, and Cultiva¬ 
tion . By the Rev. Joseph H. Pemberton. 

Second edition. Pp. xxiv 4* 334 4* 9 plates. 

(London; Longmans, Green, and Co., 1920.) 

Price 15x. net. 

The demand for a second edition of the Rev. J, H. 
Pemberton's useful book on roses is a welcome 
sign that there are still a considerable number of 
keen gardeners who are interested in the genus, 
not so much on account of its horticultural merits, 
but rather because of its botanical interest. The 
various species of the genus Rosa, unspoilt by the 
hybridiser and “improver/’ are well worthy of 
cultivation, and it is to be hoped that this book 
will turn many to the study of the wild species, as 
well as to the interesting hybrids that have been 
derived from them. 

In garden catalogues of a hundred years 
ago the “old-fashioned ” roses were the pride of 
the collections, and one would like to see such 
collections revived, difficult as it may be now to 
procure some of the earlier forms. 
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Few people to-day have seen Rosa he mi- 
sphaerica in all its glory, nor do they know the 
beauty of the various forms of the Scotch rose, or 
of R. damascena or R. indica . To most, prob¬ 
ably, the charming little rose de Meaux (R. renti- 
folia Pomponia ), given in the list of grand¬ 
mother's roses, is scarcely known, and the same 
may be said of the greater number given in this 
interesting list of old garden favourites. 

This second edition does not differ on general 
lines from its excellent predecessor, but a good 
deal has been added on the perpetual flowering 
musk roses, which the author himself has done 
so much to popularise; ^nd on the hybrid lutea 
roses. Some useful additions have been made to 
the section dealing with fungus pests and to the 
chapters on soils and manures. 

The appendix, giving a list of selected roses, 
has been revised, and forms a valuable guide to 
those who wish to grow the best types of garden 
roses. 

Pyrometry: A Practical Treatise on the Measure¬ 
ment of High Temperatures. By* Chas. R\ 
Darling. Second edition, revised and enlarged. 
Pp. xii + 224. (London: £. and F. N. Spon, 
Ltd. ; New York : Spon and Chamberlain, 1920.) 
Price 10s. 6d. net. 

The publication of the first edition of Mr. 
Darling’s book on pyrometry in 1911 filled a want 
in English technical literature at a time when 
the value of a more exact measurement of tempera¬ 
ture in industrial operations was being appre¬ 
ciated. Mr. Darling points out in his preface to 
the new edition that since his book was first issued 
there has been a great extension in the use of 
pyrometers in industrial processes and laboratory 
work, and there can be little doubt that his book 
has contributed in no small measure to this de¬ 
sirable development. He further refers to the in¬ 
valuable uses of pyrometers during the war, and 
it is pleasing to have his testimony that British 
makers were fully able to meet the demand for 
instruments. In his revision Mr. Darling has 
described several instruments of the more recent 
pattern, and added new material, bringing the 
bodk thoroughly up to date. The bulk of the 
new matter is to be found in the chapter dealing 
with thermo-electric pyrometry, and valuable and 
suggestive additions have been made, particularly 
on the use of base-metal junctions and on pro¬ 
tecting sheaths for couples. In the chapter on 
optical pyrometers there has been considerable 
extension, especially of the section on colour ex¬ 
tinction instruments, the simplicity of which is a 
strong point. 

Co-education and its Part in a Complete Educa¬ 
tion . By J. H. Badley. Pp. 39. (Cambridge: 
W. Heffer and Sons, Ltd., *920.) Price 25. net. 

This is an address delivered at. Cambridge on 
February 22 of this year to a meeting of the 
“Socratic” Society by the headmaster of the well- 
known Bedales School, with the addition of some 
notes, which appear at length in the appendix, 
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bearing upon points concerning which fuller in¬ 
formation was desired* The address takes the 
form of a general survey of the present position 
and outlook of education in this country, and of 
the part that co-education may be expected to play 
in its development. 

The author defines education as the trailing of 
life, for life, by life. We must think of the child 
as a living organism with immense and varied 
possibilities. The purpose is to give these possi¬ 
bilities the fullest opportunity of development quite 
irrespective of the child's future vocation, and 
concerned only with the point of view of his posi¬ 
tion as an actual and potential member of the 
community. Mr. Badley’s contention is, as a 
result of twenty years' experience at the Bedales 
residential school for both sexes, that the full 
value of education in its widest aspect cannot be 
attained for either sex unless both be taught to¬ 
gether during the whole period of school and 
student life with such differentiation as physical 
and psychical conditions demand. It is a carefully 
reasoned statement worthy of the serious atten¬ 
tion of all educators. We are face to face with 
the making of a new world, in the fashioning of 
which men and women will share equally, and in 
the common educational training of both sexes the 
problem will find Its most effective solution. Such 
is the view of the author of this most inspiring 
address. , 

A Text-book of Electrical Engineering. Trans> 

lated from the German of Dr. Adolf Thomdlen. 

By Prof. George W. O. Howe. Fifth English 

edition. Pp. xi + 482. (London : Edward Arnold, 

19*0.) Price 285. net. 

A number of minor alterations which have 
been introduced into this edition increase 
its value. For instance, the symbols have been 
modified, when necessary, so as to bring them 
into line with the recommendations of the Inter¬ 
national Electrotechnical Commission, and descrip¬ 
tions of obsolete machines have been omitted. 
The theory of the singie-phase commutator motor 
has been extended, and students will find the 
theorems given simple and instructive. We can 
recommend the book to those who want a general 
survey of the whole elementary theory of electrical 
machinery. 

It is assumed throughout that the alternating- 
current waves follow the harmonic law; this 
greatly simplifies the analysis. We should like 
the author to have laid greater stress on the 
limitations of the theory due to the assump* 
tions which have been made. Owing to hysteresis, 
for instance, the waves do not follow the harmonic 
law, and although the error introduced by the 
assumption may be small, it makes it difficult— 
if not impossible—to judge of the relative merits 
of some of the alternative diagrams given, as 
they are all affected to varying extents. 

We notice that the translator defines the slip 
of an induction motor as the difference between 
the number of revolutions per second 1 of the stator 
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magnetic field and of the rotor. It is* moreous- 
tomary now to define it as the ratio of this differ¬ 
ence to the revolutions per second of the stator 
field. Defined in this way, th<* s(Up is a pure 
number, and the mathematical equations' of the 
induction motor are simplified. 

Governors and the Governing of Prime Movers* 
By Prof. W. Trinks. Pp. xviii + 236. (London : 
Constable and Co., Ltd., 1920.) Price 22s. 6 d~ 
net. 

This book is probably the only one in the English 
language which deals exclusively with governing, 
the subject being usually dealt with in text-books 
on prime movers. The author's aim has been to 
produce a book of essentials and principles, put in 
a form which will enable the reader to judge exist¬ 
ing and future types of governors; there are no 
catalogue pictures. The author does not pretend- 
to have covered the whole field 1 of governing; thus 
the mathematical side has been restricted to the 
usual undergraduate standard; and he projects a 
further volume for the use of engineers who have 
to make governing a life study. 

Among the other subjects treated in the volume 
will be found discussions on the governor as a 
motor and as a measuring instrument, promptness 
and traversing time, adjustment of equilibrium 
speed, shaft governors, natural period of vibration 
of governors, interaction of the governor and the 
prime mover, rate-of-flOw, pressure and relay 
governors, governor troubles and remedies. There 
is also a very useful chapter on discarded types 
of governors. In all these the treatment is clear, 
and there is a large number of line drawings* 
which will be of assistance to the student. Since 
there are no makers' illustrations, the book is 
equally suitable for British and American students, 
and we can recommend it with confidence. 

Portraits of Scientists . n in. by 14 in. 4 margin. 
(The Class-room Portrait Gallery, 7 Queen 
Square, W.C.i.) Price 6$; 6 d. each, or jor. 
the set of five. 

These collotype portraits have been produced with 
the view of meeting the need for instructive 
decoration in classrooms, lecture halls, and labora¬ 
tories. The publishers hope that, while helping, 
to create an atmosphere of culture, the portraits 
will also supply a background for much solid in* 
struction woven around the lives of great men. 

The difficulties met with, at present, in the 
choice and provision of artistic, decorative; and 
educational pictures for secondary schools and 
other institutions are such that any attempt at 
improvement in this direction is welcome: How¬ 
ever, the paper of the present issue and the artistic 
effect of the portraits leave much to be desired; 
The series includes Galileo, Sir Isaac' Newton* 
Michael Faraday, J. Clerk-Maxwell, and" Lett) 
Kelvin; and it is proposed to prepare a farther 
series, mending chemists and other menofsrience 
of to-day. 
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Letters to the Editor., 

JHk' Bdttor dots not hold' himself> responsible for 
Ophtfons expressed by his correspondents. Neither 
con he undertake to return, or to correspond with 
the writers of, refected manuscripts intended for 
this or any other pert of Nature No notice is 
taken of anonymous communications,] 

«, Eifttfetfl’s Shift of Spectral Loots. 

Referring to my suggestion from Gullane on p. 280 
in Nature of October 28, Lord Rayleigh has recalled 
my attention to Prof. Eddington’s admirable report on 
“The Relativity Theory of Gravitation,” whereby I 
have been reminded that the predicted shift depends 
not on gravitational intensity, but on gravitational 
potential. This makes my revolving disc quite in¬ 
efficient; it would seem that bodies of astronomical 
sire are necessary fbr the test. 

But since the shift is proportional to the sqparc of* 
peripheral velocity, instead of to the acceleration, it 
occurs to Lord Rayleigh that the high speed of positive 
rays curved in a magnetic field might facilitate its 
detection; for, as he points out, if their speed were 
10* c.grfS., their radiation shift would.be comparable to 
a fortieth of an Angstrom unit. 

But this same proportionality to u a /c a raises the 
question whether, after all, the shift expected is any¬ 
thing more than the natural consequence of self- 
inductive increase of inertia due to speed. If a satel¬ 
lite suddenly gained a spurious inertia not subject to 
attractive force; its orbit would enlarge and its period' 
lengthen. So.it may be with electrons in a violently 
projected Bohr atom* 

I appreciate Dr. Chree’s friendly experimental 
caution in your issue of November ui 
November 12. Oliver Lodge. 


The BHtlth Association. 

We have heen asked by the executive of the 
National Union of Scientific Workers to send a con¬ 
tribution to the discussion in Nature on the cause 
of “the apathy of local people of the educated classes 
to the presence^ of the Association ” in the centres 
where it meets. 

The majority of those who have taken part in the 
discussion appear to assume that this apathy is due 
to theT&ilure of the Association to interest the general 
public in\ the utilitarian applications of science and 
their contributions to the material benefits of civilised 
life. Only one or two writers seem to have attempted 
to follow up the/ lead $}ven in your editorial of 
September 16, which attributes the public apathy to 
“the neglect of national bodies like the British Asso¬ 
ciation to adjust themselves to changing: national 
needs. . . . The Association makes little endeavour 
to>shaw the bearing of scientific methods and principles 
upon most subjects oft vital* importance in national 
polity and industrial affairs/* 

Bnrfi* Soddy strikes the same note in Nature of 
September 33, where he says “the vast body of the 
central public,, disillusioned by the war, looks to 
them (scientific men] to provide a way of escape from 
the evil* that threaten our oivilUatkm. ” He points 
out that “ scientific synthesis and rite direction of the 
unique mental attitude, induced only by the actual, 
discovery of new knowledge, to the conduct of public 
affair# are the real and. peculiar functions; of. the 
Association If itis to regain (to national* position/' 
TJte executive of the union- would like to endorse 
these views* and to suggest:that It is- not necessary to 
invOke the outstanding genius of Huxley and his ocm- 
tamperarie*and to held them upr In s. invidious com. 
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pari son with the men of the present day in order to* 
explain the apathy of the public. The explanation 
lies rather in the message which Huxley and his con¬ 
temporaries had. to give to the lay public: Ttlcir 
appeal was not based upon holding up to public ad¬ 
miration the utilitarian 1 benefits offered by science, 
important as these undoubtedly are. Their message 
appealed to the deep-seated, complex of ideas, expert* 
ences, beliefs, and emotions which conditions' every 
man’s outlook on life. It challenged the static view 
of man’s relation to his environment which was the 
heritage of dogmatic theology, and offered in its place 
a dynamic view, which revealed man as himself a 
part of the great stream of natural causation. As 
such it tore old prejudices up by the roots, roused 
fierce resentment in those who could not' free them¬ 
selves from such prejudices* and' an equally fierce 
exultation in others who were smarting under repres¬ 
sions imposed by the authority of theological dogma. 

Science (or, we should rather say, the bulk of the 
institutions and men who claim to represent science) 
has no5such*message at the present day. As is shown 
by the Rev. A. L. Gertie in his letter in Nature of 
September 30, the sections which discussed questions' 
such-as the constitution of the atom and relativity 
drew good and 1 numerous attendances; we suggest 
this was because these subjects touch on Ideas of 
the nature of matter, snare, and time—Ideas which 
find a place, however vague, in the .philosophy of 
life of a large number of people. 

We believe that if the British Association and other 
bodies representing organised ( scienre are to regain 
the place in the public estimation which they held in 
the tetter half of last century thev will have to 
come out with a new message which, like that of 
Huxley and His contemporaries, challenges old-estab¬ 
lished points of view. Where the Association is to 
find a field ripe for such a message is suggested in 
vour editorial and amplified bv Prof. Soddy. While 
Huxleyte message forced people to revise their old- 
established ideas and prejudices as to man in his 
relations to his natural environment* the public is 
now ripe for a lead from science in the direction of 
a fundamental revision of thati part of its outlook 
on life which, concerns the relations of man to the 
social and economic environment which he has 
created. 

John W. F.vank, 

President, 

H. Lyktfr Jameson, 

Member of Executive. 

A. G. Church, 

Secretary. 

National Union of Scientific Workers, 

25 Victoria Street, Westminster, 

London, S.W.i, November 12. 

From the correspondence that has recently appeared 
in Nature it is* evident that there is a healthy deter¬ 
mination on the part of scientific men in Great Britain 
that the British Association shall not be allowed to 
stagnate., but must exhibit progressive evolution as well 
as- the solid dignity implied in its full title. One point 
that I have recently noticed in your columns with 
great satisfaction is that in future representatives 
from similar associations in other countries will be 
invited to attend each, meeting* We whoworic in 
parts of the British Empire remote* from its centre, 
and are content to do so* although; perhaps our 
scientific atmosphere is not so rarefied as some main¬ 
tain* are undoubtedly apt to get* out of touch, if not 
out of sympathy* with the work of our colleagues at 
home; while they are equally apt to view our en- 
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4tNtvours as something distinct from their own, on 
h'different, if not precisely a lower, plane, or—*hall 
! *«y?-~on a stage such as that on which the dogs 
dfelnced for Dr. Johnson’s admiration. Such miscon¬ 
ceptions are good for no one. They ignore two funda¬ 
mental facts: that science is universal, and that, 
nevertheless, scientific work may be undertaken on 
different lines, and even in a somewhat different spirit, 
under different conditions. 

1 am convinced that the British Association might 
do a great deal to dispel the mirage by making a 
feature of discussions (of course, on quite general 
tines) on overseas work in different branches. There 
are always members present at the meetings from 
many parts of the Empire as well as from various 
foreign countries, but they are too often silent 
members from whom expression of opinion is neither 
encouraged nor invited. In zoology, at any rate, what 
We want nowadays is not so much isolated fragments 
of research, however accurate the observation may 
be, as syntheses of results. Zoology, indeed, and 
perhaps other branches of biology also, are in danger 
of destruction by the toxins produced in their own 
vital processes, such, for example, as nomenclature 
and purely museum taxonomv. Yet comparatively 
few of the subjects discussed at meetings of the 
British Association, to judge from reports, rise much 
above this level. What is wanted, so far as the 
scientific man from overseas is concerned, is more 
informal discussion on fundamental subjects, more 
expression of reasoned opinion and well-thought-out 
aims as opposed to details of observation, and less of 
the specialist atmosphere. At any rate, that is what 
f want on the rare occasions on which I am able to 
attend a meeting of the British Association. 

N. Annandalk. 

Indian Museum, Calcutta, October 19. 


OhemloaJ Warfare and Scientific Workers. 

Prof, Soddy has directed the attention of readers 
of Nature (November 4, p. 310) to the issue on the 
part of the War Office of a letter in which the active 
co-operation of men of science is invited towards the 
intensive development of chemical warfare. The list 
of ordinary associate rpembers embraces more than 
sixty names of chemists, physicists, and medical men 
—a list apparently drawn up without consultation with 
the various members concerned. On receipt of the 
letter referred to, I replied at once with the request 
that my name should be removed from the list of 
associate members, and in this refusal to serve I was 
actuated by the following considerations : 

The use of poisonous gases in warfare was a 
nefarious novelty introduces by the Germans in viola¬ 
tion of the conventions prescribed for civilised bel¬ 
ligerents, and the Entente Powers had no option but 
to undertake methods of retaliation. During the later 
period of the war I acted as an associate member of 
the Chemical Warfare Committee, and, like many 
other ^ chemists, did all in my cower to assist by 
scientific investigation the progress of gas warfare 
on the offensive side. At that time my services were 
given most willingly. But the position ha9 entirely 
altered now that the war is over. Mv present point 
of view is that I do not think it right that men of 
science should, two years after the armistice, be 
approached with the request to undertake work on 
a method of conducting warfare which has not yet 
bean recognised as legitimate. 

If gas warfare is to be adopted in the future, one 
result follows of necessity: every nation will be com¬ 
pelled In self-defence to cultivate this form of devilrv. 
Yet we have just listened to the earnest appeal of the 
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Prime Minister for more goodwill amount nations, 
amongst people, amongst the classes ! The recogtti* 
tion ox chemical warfare even on the basis ofapeace 
organisation must certainly engender fin atmosphere 
of suspicion. It will, however, be the hope of xpany 
that if nations will by mutual consent unite in the 
abolition of an instrument which adds so much to the 
horrors of war, they will also have the strength and 
the determination to make their decision effective. 

The successful development of chemical warfare 
will obviously be dependent on scientific work, and It 
is easily understood that the authorities should look 
to the universities to give them some assistance in 
its prosecution. University teachers should be on 
their guard before they bind themselves to a policy 
in the framing of which their opinion as a body has 
never been taken. Surely the universities ought to 
have been asked their views. Why should a professor 
of chemistry by joining the Chemical Warfare Com¬ 
mittee pledge his university to a course of action of 
which the university may not approve? 

Alex. McKenzie. 

Prof. Soddy (Nature, November 4, p. 310) seems 
to have overlooked some arguments. Lack of pre¬ 
paration for war is no guarantee against an aggres¬ 
sive policy. Recent British history shows a close cor¬ 
relation between Jingoism and military inefficiency. 
In this country Jingoes are seldom intelligent enough 
to provide against the risks they incur. 

Again, the more scientific war becomes, the more 
difficult it will be to wage it without the consent of 
scientific workers. If they really desire a saner state 
of international relations, scientific workers should 
seek so to develop the engines of war that they 
alone can use them. 

Lastly, if Prof. Soddy really wishes to stop the 
application of science to" warlike purposes, he should 
surely welcome with open arms the War Office Com¬ 
mittee. Can he suggest any means for discouraging 
the application of scientific study to war (or to any 
other problem) so entirely efficient as the placing of 
the matter in the hands of a large Governmental 
Committee composed exclusively of eminent persons? 

Norman R. Campbell. 

November 9. 

British Laboratory and Scientific Glassware. 

Prof. Bayuss in his letter published in Nature of 
November 4 appears to attribute the breakage of 
British laboratory glassware, when exposed to 
changes of temperature, to inadequate annealing, 
citing table glassware as an example of a com¬ 
mercially well-annealed article. 

I have at different times examined many hundreds 
of pieces of table glass under the polariscope, 
and have never yet found one entirely free from 
strain. On the other hand, I have often found labora. 
tory beakers, taken at random from average samples, 
in which no strain whatever can be detected When 
strain does occur in beakers and flasks it is generally 
at the lip, and is caused by the flanging operation. 
In this connection it is interesting to note that beakers 
which contain bad striae, and are, consequently, In 
a state of strain which cannot be removed bv anneal¬ 
ing, give figures for thermal endurance as" high as 
those obtained from beakers free from striae. 

The difference in thermal endurance between 
German and English laboratory glassware is inherent 
in the composition of the glasses selected for their 
manufacture. The predominant factor controlling the 
variations in thermal endurance is the coefficient ^ 
expansion of the glass, 9 ince this property changes 
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fftr ^more raptdly with a change of composition than 
do the other properties, diffuaivity, tensile strength, 
an4> Youag^a modulus, which make up the thermal 
endurance of the glass, The coefficient of expansion 
oJw&ennan laboratory glassware, is something more 
than iq per cent, lower than that of English, and 
this fact alone would account for the breakage of 
the English glass , with drastic heat treatment. 

. There Is no particular difficulty attached to the 
manufacture of glass having a low coefficient of 
expansion and high thermal endurance, and we may 
take it that the English manufacturers have decided 
that the maximum resistance to attack by reagents'is 
to be desired, and have, accordingly, sacrificed thermal 
endurance to a small extent in order to obtain the 
encouraging results outlined in Mr. Jenkinson’s letter 
in Nature of October 28. 

The whole question is largely one of general policy. 
If the chemists of this country prefer to use a glass 
of higher thermal endurance but with less resistance 
to reagents, then I have little doubt that the British 
makers would supply it. E. A. Coad Pryor, 

Milford, Park Road, Teddington, November 8. 


The Separation of the Element Chlorine into Normal 
Chlorine and Meta-GMorine, and the Positive 
Electron. 

In commenting on a letter under the above heading 
from Pro/. Harkins in Nature of April 22 last, I 
remarked that his assumption that ** the hydrogen 
nucleus or the positive electron has, according to these 
papers, a weight, and presumably a mass, of 1000, 
on the basis of oxygen as 16000,'’ was contradicted 
by experiment. 

Prof. Harkins has pointed out to me that this 
assumption was made with the reservation 44 when¬ 
ever the positive electron is combined in a complex 
atom,” which I was careless enough to overlook. 1 
wish, therefore, to apologise for my remark and 
withdraw it unreservedly. 

I very much regret that this apology comes so late, 
but the delay is due to the fact that Prof. Harkins 
led me to understand that he was himself publishing 
a statement on the matter in Nature, to which 
I could reply. He now tells me he has decided not 
to do so. F. W. Aston. 

Trinity College, Cambridge, November 9. 


Ths Stereoscopic Appearance of Certain Pictures. 

In going round a picture gallery it will be noticed 
that in certain pictures the objects delineated appear 
to stand out in a similar manner to those seen with a 
stereoscope. A picture of this kind has the effect of 
.making those surrounding it appear very flat by 
comparison. This appearance is not the characteristic 
of a particular artist, because in an exhibition, all 
the paintings being by one man; only one or two may 
be found which have this stereoscopic appearance. 
The majority of the pictures will be correct in 
drawing, perspective, light and shade, but it will be 
noticed that this will be correct only for one eye— 
that is to say, the picture Is quite correct for either 
eye when the other is closed. Those pictures, how¬ 
ever, which have a stereoscopic appearance are 
pointed so that the representation is as nearly as 
possible a delineation as seen by the combined retinae, 
any disturbing' element which would do away with 
this Illusion being eliminated. For instance, a 
revolver pointed straight at. a person so that the 
Centra of the barrel Is pointing directly between the 
t*ro eyes w/11 be seen quite differently with the two 
“When the right eye is closed the left-hand 
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side of the barrel will be seen, the right-hand side 
being invisible. When the left eye is dosed the right- 
hana side is seen, and the left-hand side of the barrel 
is invisible. When, therefore, the barrel of the 
revolver is foreshortened and both sides are visible, 
the muzzle being pointed directly at the observer* the 
appearance is such as could be seen only with both 
eyes. The stereoscopic appearance is tner . very 
striking, and the revolver appears to fallow. the 
observer and to be pointed directly at him, no matter 
what position he takes up with regard to the picture. 
In all the pictures or portions of them which present 
this stereoscopic appearance it will be noticed that 
the appearance as seen by both eyes is represented, 
the left-hand side of the picture being represented as 
seen by the left eye, the right-hand side as seen by 
the right eye. 

In a demonstration which I gave before the Physio¬ 
logical Society (Journal of Physiology, vol. xlviii,, 
1914) I showed that the perception of binocular relief 
is independent of double images and the stimulation 
of disparate points, provided that the object presents 
images to the two retinae similar to those which are 
presented by an object in the field of vision. This 
can be shown by taking a pair of stereoscopic photo¬ 
graphs in which the point of sight is at the centre of 
each and cutting them vertically in two, and then, 
having pasted the left half of the left photograph on 
the left side and the right half of the right photo¬ 
graph on the right side on white or black cardboard 
at an appropriate distance, so that there is no over¬ 
lapping when placed in the stereoscope, a picture in 
striking relief is obtained when combined together in 
the stereoscope. In this case it will be noticed that 
there is no portion common to both fields of view. 
In each case the overlapping portion is combined with 
white. It seems probable that this is how binocular 
vision takes place in ordinary circumstances. If an 
object in high relief—as, for instance, a vase or the 
face of a person—be viewed at a short distance and 
one particular point fixated, it will be noticed that 
the right eye dominates the right side of the field of 
vision and the left eye the left side. The image seen 
is almost entirely that of the right eve for the right 
side and that of the left eye for the left side, as may 
he proved by noticing the relation of surrounding 
objects, and closing first one eve and then the other 
alternately. F. W. Edridge-Green. 


The Energy of Cyclones. 

It does not seem to me as though any really satis¬ 
factory theory has yet been put forward to explain 
the genesis and maintenance of cyclones; I fully 
agree with Mr. Deeley (November 11, p. 345) that 
tbev are not due to contiguous masses of air at 
different temperatures, but, on the other hand, I do 
not see how they can originate in an inert and stable 
region like the stratosphere. 

Were storms produced by contrasts of temperature 
—or, in other words, by the so-called polar front— 
surely they would be most violent where the contrast 
was most marked. The stormiest parts of the world 
are the great belt of the southern ocean from 40 0 to 
6o° S. lat. and that part of the Atlantic which lies 
north-west of Scotland, and neither of these regions 
shows any exceptionally steep gradient of temperature. 

Observations in the upper air have shown a remark¬ 
able uniformity in the mean temperature (mean with 
regard to height) from o to 20 km. in everv place 
where they have been obtained, w and it follows as a 
corollary that there is a very uniform pressure at 
km/ height over the globe, for the pressure at 
ao km. Is almost independent of the surface pressure* 
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^Observations <ov*r Eui»f>e r i the .only ipart^of the world 
they ore numerous enough for the purpose, 
have also shown a most extraordinarily dose correla¬ 
tion between the temperature and pressure;,of the air 
Jn the upper part of the troposphere, many of .the co¬ 
efficients exceeding o v 9o. These facts must be 
reckoned v^ith in any theory about the formation 
of cyclones. 

My own belief is that pressure differences originate 
in ;the upper half of the troposphere from variations 
in the strength of the surrounding winds. Being 
given the means of originating and maintaining a 
‘difference of pressure at about the height of 9 km., 
me rest of the phenomena follow readily, flfheidis- 
trlbution of temperature, the!high positive correlation 
bftlow and the negative correlation above, and the rise and 
fall of the tropopause between cyclone and art ticy clone 
are all explained bv the vertical motion of >the air that 
would naturally follow from the distribution of 
pressure. W. H. Dines. 

(Benson, November 12. 

INiyiidtegtal Method as a Key to the Causation of 
Isle of Wight disease in Bees. 

In the summer of 1918, While working with Prof. 

Hill and Mr. T. A. Webster on gas research, 1 
vised Dr. John Rennie, of the natural history 
department of the University of Aberdeen, that a 
physiological study of metabolism in healthy bees and 
in bees known to be suffering from symptoms of Isle 
Of Wight disease Should be undertaken, making use 
of oxygen, and carbon dioxide determinations. As a 
corollary, an investigation into the temperature of 
bees, .healthy and unhetdthy, was also indicated. 

In the summer of 1919 it was found that apparently 
'bees irifeeted with Isle of Wight disease consumed in 
a given time much less oxygen than healthy controls. 
This observation was not reported to me until July, 
1920, ft>hen I was Able at once to draw the conclusion 
that the symptoms of Ifcle ofVWjght disease were due 
to blocking of tracheal tubes arid anoxaemia. Loss 
of the power Of flight was to be expected, as the 
CQ*ordinatipg nervous mechanism and the musculature 
involved were deprived of their,proper oxygen supply. 

Had I been made .acquainted with the results of a 
research I had advised, or had the investigator been 
Able to draw a very simple physiological conclusion 
from the data, whether the data were correct or 
erroneous, the discovery of a parasite as the blocking 
agent or disturbing factor in tracheal tubes would 
have been the natural consequence. 

In 1920 this parasite was discovered by anatomical 
study, and its presence as the agent causing the 
’disease is announced in the-Press as the outcome of 
the researches of Dr. John Rennie, *Mf. P. ‘Bruce 
White, and Miss Elsie j. Harvey. 

It will'be noted that the physiological method of 
investigation could have led equally surely to the 
discovery of the parasite and to the interpretation of 
the symptoms. 1 James M. MeQtraEN. 

Halesowen, November 5, 

Luminosity by Attrition^ 

.1 am very glad that Sir Ray ‘Lahkester has again 
directed attention to this phenomenon. By a slip of 
the pen he says (November 4, p. 310) “quartz pebbles” 
in his first paragraph and in the heading. My object 
In writing is to say that these pebbles tngy he found 
On any shingle beach, and may be -known by their 
■ translucent appearance under a V rotten *V (or pitted) 
-exterior. They are pale brown, and, when dry, look 
flke lumps 6f derelict toffee. But on the shingle 
beaches of South Devon (notablv the ^BudJeigh 
Saiterton Pebbles*'), the Cbe&il Beach, and the Stiff 61 k 
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coast (notably at Aidftburgh) >pcactkaUy Vevepy pfthftle 
on tthe beach will “flash*”, 1 

It is >ntueh to be tiashwd ithat *ome minsraiqgist 
should take upithe mtensive study ofdttnt, chert, m »4 
quartzite. I may mention thatformany years 1 have 
stored every “peculiar n flint pebble I have ( come 
across, and my entire collection is at the service (os a 
gift) of any museum worker who cares to undertake 
the study. iEnwARD ( Heron*Aixhn. 

Large Acres, Seisey Bill, ^Sussex, 

November 12. 

The recent letters in Nature from Lieut.-Corndr. 
Dumant and Sir E. Ray Lankester recall some 
observations made in 1916 in collaboration with my 
friend and former headmaster, the .late Mr. *W. P. 
Workman, who first directed my attention to this 
interesting phenomenon. Specimens of translucent 
quartz from a quarry about three miles from Tintagel, 
North Cornwall, give the Characteristic orange- 
coloured light in broad daylight and the peculiar 
smell. This triboluminescence Of quartz was observed 
by Du Fay in 1735, and about 1748 Delius mentioned 
the sulphurous smell which accompanies the glow 
when quartz is rubbed against quartz (Kayser, Bd. iv., 
-pp.-614,-617; Wirtkelmann, Bd. vi,, p. 809), 

The following Observations,present, I believe, some 
points of novelty : (1) Luminescence is produced when 
quartz is rubbed by any material, such as topaz or 
sapphire, which is harder than itself. Dr, Gordon, 
t head of the geological department of King's College, 
London, kindly lent a number of minerals for the 
purpose of this test. Ordinary steel, which falls 
below quartz in the scale of hardness, does not cause 
the glow. (2) Fused quartz, as sunnlied by the Silica 
Syndicate, gives a very fine effect. I have* on several 
occasions shown this as a lecture experiment by 
rubbing together, two tubes of transparent fused 
silica. In this connection the observation of Lord 
Rayleigh (Nature, vol, civ., p. 153, 1919) that '‘Attica 
glass ” possesses a remarkable crystalline or quaAi- 
crystalline structure is of special interest. (3) The 
tubes of fused quartz when rubbed together give the 
same peculiar odour as ordinary quartz pebbles. 

Tt should, therefore, be possible to carry out an 
experiment of the kind suggested by Sir E. Rav 
Lartkester by grinding the interior of a quartz vessel 
which might be highly evacuated or contain 
suitable Jicjuid or gaseous reagents. According to 
Lord Rayleigh's experiments (Royal Society, February 
27, tqiq), the clearest and whitest quartz has same 
power of scattering light, though much less than 
that of glass or liquids. This small soatteringjisrcou- 
sidered to be due to inclusions, as in the tttse of 
visibly aradky-or yellow quartz. May not the presence 
df minute diffused metallic particles, nor perhaps 
particles .oL silicon itself, be the cause of the- various 
phenomena under discussion? H. S. Allen. 

The University, Edinburgh. 

OontraetHe Vacuoles. 

There is.no doubt that the explanation of the /pro¬ 
duction of these vacuoles as given in Nature oof 
November n by Prof. Henry H. Dixon is the. correct 
one. It may perhaps be of interest to tProf. Phnn 
to refer to & paper by W. Stem pell published .In 
t 9 ^ in Z00log. Jahrb,, Ait eUg. ZoU!.Pbysiol 
Ti ere (Bd, *34, iiL, o. 437), where ,the ,same view 
js put forward. I believe 1 that this journal !* met [ 
very accessible--* Tact .which ; doubtless accounts rfar 
U. bearowloofcad. I may 

aittom to t teach . this. vieiy, .and a brief -mcemmt •mtu 

•Physiology.” WT Batum.,V 
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The Kteohanici of Solidity. 

The subjoined table appears to indicate that the 
mech&nfc&V ** hardness" of a solid is fairly closely 
related to its thermal expansion coefficient. There 
are exceptions like “Invar/’ and for various reasons 
attention should be directed more to the scope of the 
relationship than to particular discordances between 
the hardness figures. 

Comparison between Mean Linear Expansion and 
‘ Three Scales of " Hardness." 

H ardnes* 


Thermal 

expansion 

coefficient 


Material 

Diamond 


X to* 

VI 

Topaz 


70 

Beryl 


5-o 

Arsenic 


5*6 

Tourmaline 


7'3 

Garnet 


S S 

Common glass 

7*i 

1 


8*8 

Iridium 


70 

Silicon 


7-6 

Rhodium 


8-5 

Platinum 


9*0 

Antimony 


“5 

Marble 


117 

n 

Palladium 


ii*8 

Iron ... 


12*1 

Cobalt 


12 4 

Nickel 


12-8 

Bismuth 


*3’5 

Gold ... 


144 

it 

Tellurium 


167 

Copper 


16-8 

Silver 


7 9'3 

Zjnc ... 


21-0 

Tin ... 


22-3 

Aluminium 


23-1 

Magnesium 


269 

Leqd ... 


29*2 

Thallium 


30 2 

Cadmium 


30-7 

Selenium 


36*8 

Rock salt 


40*4 

Indium 


417 

Tee 


*28 

Sulphur 


64*1 

.Sodium 


720 

Potassium 


830 

Wax ... 


00-0 

Tndi a rubber 

... 

2000 


r~ .. 

Auerbach's 


Mob'* 

“ absolute " 

Brinell 

scale 

acale 

scale 

100 

2500 


80 

5 2 5 


7.8 



3-5 



7'3 



7*a 



65 

300 


45 

200 


60 


2I7'0 



3400 



1560 

4*3 


440 

3*3 


58° 

30 



4*o 


6l-0 

40 

280 

97" 

5 *o 


860 



1440 

2*5 


14-0 

2*5 

97 

330 

30 


27-0 

2’5 

95 

53 *o 

3 *o 

M 3 


2 *5 

91 

37 *o 

3'0 


455 

I# 5 

11 

15-6 

20 

5 2 

247 



383 

i\3 

TO 

6*9 



7*3 



290 



75 :o 

20 

20 

TO 


7 *5 
2*5 

007 

003 

02 


It may, perhaps, be inferred that engineers would 
be well advised to scrutinize "solidity” more closely, 
and to make use of the simple physical constants of 
n metal as criteria of quality in preference to develop¬ 
ing a chaos of complicated teats which bear as little 
relation^ to each other as they do tp any practical 
service in which metals are employed. 

The Brinell, hardness measurements are taken from 
a paper by Prof, C. A. Edwards (Inst, of Metals, 
1918); the others from Landolt^Bbrnstein 's tables. 

I Ijvnhs 

12 Edward’s Road, Whitley Bay, 

Northumberland, November 8. 
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The Protection of Animal and Bird Life In AuatraNa. 

I am directed by the Hon. the Minister of Industry* 
who is the Minister controlling the Animal and Bird 
Protection Act in South Australia, to say that his 
attention has been directed to a note in Nature of 
July 1 last, p. 558, in Which the following quotation 
from a report from Mr. C. M. Hoy, of the Smith* 
sonian Institution, appears: "There are very few 
f^ame laws in Australia, and no one gives any atten¬ 
tion to the ones that are in order.” The Minister 
has communicated with the Smithsonian Institution, 
expressing regret that Mr. Hoy should have made 
such a statement, knowing, as he must, that so far 
as it applies to South Australia it is not correct that 
"no one gives any attention" to the laws that are 
in order, 

We have an Animal and Bird Protection Act with 
very wide powers, and every effort is being made to 
carry out this law. We realise, of course, that in our 
out-back areas, where the population is very sparse, 
the taw may not always be observed. At .the 
same time, however, a special check is kept on 
persons dealing in skins and furs, and, generally, we 
have every reason to believe that the laws relating 
to the protection of animals and birds are fairly 
observed. 

The very fact that Mr, Hoy was unable to collect 
a single protected animal or bird, or the nest or eggs 
of the protected birds, without a permit signed by 
the Minister of Industry, and that this permit was 
distinctly limited, inasmuch as it was issued subject 
to the condition that “ no more than four examples 
of each totally protected species of native animal or 
bird are to be taken, excepting* the common opossum, 
of which twelve (ra) may be taken. No specimen of 
the Toolach wallaby (Macrotms Grcyi) is to be taken 
under any circumstances. Not more than twelve (12) 
examples of partially protected birds and animals,” 
is ample evidence that Mr, Hoy knows that action 
is being taken in South Australia to compel the 
observance of these game laws. The Minister desires 
me to add that he trusts in the circumstances you 
will give publicity to his orotest against Mr. Hoy’s 
statements. W. T-. Summers, 

Secretary, Ministry of Industry. 

Adelaide, South Australia, September 21. 

Hew British Oligoohwta. 

In revising my material and records of the Lum- 
briculid® I find that two new species may now be 
placed on our list of indigenous annelids. These are 
IOiyncfolmis lintosella, HoiTm., and. Stylodrilus 
heringianus, Clap. Respecting the former Beddard 
wrote in his " Monograph of the Order Oligochada ” 
(1895, PP- 215-16): “I have seen a specimen bom 
some part of England, but cannot give any details. 
There is every probability that it is n native of this 
country.” It reached me some time ago from Ring- 
wood, Hants. 

Stylodrtlus hcringtanus was first found near 
Brougham, in Cumberland, in March, 1911, but, being 
immature, there was an element of doubt as to its 
identity. In April, and again in November, of the 
same year I found it in two different localities 
near Swadlincote, Derbyshire. Our British list of 
Lumbriculid®, therefore, now numbers seven species 
under four genera. These are Lumbrictdus varie¬ 
gates, O. F. M.; Trichodrilus cantabrigensis , Bedd.; 
Stylodrilus Vejdovskyi , Benh,; S. gabreiae , Vejd.; 
5 . HalUssyi, Southern; 5 . heringianus, Clap.; and 
Rhynchelntis lintosella, Hoffm. ; 

'• Htlderic Friend. 

" Cathay,” Solihull. 
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Microscopy with Ultra-violet Light. 

By J. E, Barnard. 


T HE microscope is now so widely used in all 
branches of science and in industry that it 
is not surprising to hnd an increasing demand for 
greater optical efficiency. It must be admitted 
that in comparatively few cases is the instru¬ 
ment used under such conditions as to secure 
the best possible result; but this is due to lack 
of appreciation of the principles involved, and 
will be remedied only by a wide educational 
effort. Even when the greatest optical efficiency 
is secured, the limitations are soon felt. The 
chief need is for increased resolution, that factor 
on which the delineation of minute structure 
depends. Advances of great value have been 
made in methods of rendering visible minute 
objects, but it must be clearly realised that, while 
this greater visibility can be secured, no informa¬ 
tion as to the form or structure of objects which 
are below the resolution limits is to be obtained 
by this means. Increased magnification is by 
some workers still regarded as desirable, but un- 
less this is accompanied by proportionally in¬ 
creased resolution, the results are worse than 
useless, and can lead only to serious errors of 
interpretation. 

Two factors mainly govern resolution—namely, 
the numerical aperture of the objective, and the 
mean wave-length of the illuminant. No increase 
of numerical aperture has been obtained since the 
classic researches of Abbe, resulting in the pro¬ 
duction of apochromalic objectives; and Jn the 
present state of knowledge there appears little 
likelihood of any substantial advance in this direc¬ 
tion. By using light of short wave-length, a 
promising field of research is at once opened up. 
An increase of resolution is obtained even with 
visible light if the violet or blue end of the spec¬ 
trum is utilised, but the increase is much more 
definite if ultra-violet light is used, although the 
image is no longer a visual one. 

The computation of microscope objectives for 
use with ultra-violet light presents considerable 
difficulties, as only two substances sufficiently 
transparent to these radiations are available— 
quartz and fluorite. So long ago as r86o Spencer 
in America used fluorite for this purpose, and at 
a much later date Boys in this country suggested 
the possibility of using fused quartz. In 1904 
Kohler, of Jena, succeeded in computing objec¬ 
tives entirely of fused quartz, some earlier ones 
which were fluorite-quartz combinations being 
thereby superseded. Ultra-violet light, therefore, 
became available for microscopic work, but the 
practical difficulties in the use of the apparatus 
are so considerable, calling for almost more 
knowledge of physical than of microscopical 
methods, that it has been used by few. 

The results obtained, particularly in biological 
work, are in many cases of great interest, as, in 
addition to the advantages already indicated, there 
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is the further important point that organises are 
dealt with and photographs obtained of them in 
the living state. The classic researches of Hartley 
showed that organic substances which are per¬ 
fectly transparent to ordinary light have very 
definite absorption regions or bands in the ultra¬ 
violet, and that their absorption is, in many in¬ 
stances, so characteristic that it constitutes an 
accurate method of identification. To a consider¬ 
able extent, this fact is of value when using ultra¬ 
violet in microscopy. Objects that show little or 
no-structure by transmitted light are seen to be 
highly organised when examined by ultra-violet 
radiations, and the structure seen is in part de¬ 
pendent on the wave-length of the light used. 
Objects for examination by this method must be 
dealt with in the living state, or at least in such 
a manner that no change takes place in their con¬ 
stitution. It follows that none of the ordinary 
methods of mounting such things as micro¬ 
organisms, in which staining, hardening, fixing, 
drying, or heating is resorted to, can be em¬ 
ployed. The method is, in fact, its own staining 
process, differentiation of structure depending on 
the difference of absorption in ultra-violet, and 
not on complex staining processes, which are in 
some cases causing appearances not associated 
with the organism itself. Further, apart from the 
alteration that may take place in the tissues them¬ 
selves as the result of such processes, their em¬ 
ployment in the method under consideration would 
render them opaque to the radiations used, and, 
therefore, useless for the purpose. The organisms 
or tissues are simply mounted in any suitable fluid, 
such as water, normal saline, Ringer’s solution, 
etc., which is transparent to ultra-violet light and 
the photograph is taken at once. The result is an 
image that, whether it shows more or less than a 
stained preparation, is a representation of the 
object in the living state, and with greater resolu¬ 
tion than can be obtained in the microscope by 
any other process. 

Such a method is obviously one to be tried to 
its utmost whatever practical difficulties may, be 
involved, and there is little doubt that in time it 
will be recognised as what it really is—the only 
great advance in microscopic technique for a 
generation. The apparatus as used by the present 
writer is in its essentials the same as that devised 
by Dr. Kohler (Fig. 1), although in many points 
of detail improvements have been devised* The 
quartz objectives are three in number, their equi¬ 
valent focal lengths being 6 mm., 2-5 mm., and 
17 mm., their effective numerical aperture being 
respectively 2 50, 17, and 07. It will at once be 
appreciated that in cases where the full aperture 
can be utilised the two higher powers are of muefh 
greater N.A. when used with light of 375 jwf* 
wave-length than any objective available for use 
with ordinary light. These two are glycerine 
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immersion combinations, the refractive index of 
the immersion fluid being 1447. As these systems 
are not homogeneous, the cover glasses are 
optically worked fused quartz of uniform 
thickness. 

The slides are also of fused quartz, fitted 
into a carrier of a special type, which 
ensures that the surface of the slide is a constant 
distance from the objective, a point that in prac- 
tice is of considerable importance. The quartz 
oculars are five in number, and range from an 
initial magnification of 5 to 20, giving camera 
magnifications of from 200 to 3600 diameters. 
The latter is a good deal too high for satisfactory 
results vvith most objects—in fact, it is doubtful, 
on theoretical grounds, whether such a magnifica¬ 
tion is justified. The quartz sub-stage condenser 



Kig. i.—A t spark gap; B, quartz condensing tans; C f quart* prisms; D, bo*contain¬ 
ing reflecting auar.z pri*m ; E, fluorescent ocular. The position of the other parte 
■ described will be evident tp aoy micro* copist. 

is made with a duplex top, so that a combination 
is available for each objective to ensure that a 
suitable cone of illumination is used in each case. 

This is used as a glycerine immersion system with 
the two higher-power objectives, and as a dry 
system with the lowest one. 

The source of light is produced by a high- 
tension discharge in air between metal electrodes, 
usually cadmium or magnesium* although other 
metals may be used if they produce a suitable line 
Spectrum. There are obvious limitations in this 
respect, as the character of the spectrum emitted 
must be such that the principal lines in the ultra- 
region are sufficiently separated and of con¬ 
siderable intrinsic brilliancy. The spectrum of 
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iron, for instance, is excluded, as, although it is 
rich in bright lines, these are so numerous and 
therefore so close together that the isolation of 
one line is impossible under the conditions realised 
in this method. 

The spark is produced by means of an induction 
coil of special design giving a heavy discharge of 
relatively low potential, the equivalent spark-gap 
being about 5 cm. This is further reduced by 
placing a condenser immersed in oil in parallel 
with the spark-gap. The interrupter may be 
either an electrolytic one or a mercury break, 
the latter appearing to be more satisfactory. 
Special arrangements are made for accurately 
adjusting both the length of the spark and its 
position in relation to the optic axis of the micro¬ 
scope. The image of the soark is projected by 
means of a quartz lens, so that, after pass¬ 
ing through a pair of quartz prisms of 
opposite rotation, an image of the spark in 
one wave-length is obtained approximately 
at the position of the iris diaphragm below 
the sub-stage condenser. To facilitate ad¬ 
justment, a disc of uranium glass is placed 
at the latter position so that an image of 
the spark can be observed and focussed as 
required, after which the uranium glass in 
its carrier is swung aside. The direction 
of the illuminating beam is at right angles 
to the optic axis of the microscope; it has, 
therefore, to be reflected by a right-angled 
quartz prism along the axis in the same 
way that the mirror operates in an 
ordinary microscope. 

The preparation being placed on the 
stage, the light adjusted, and the con¬ 
denser accurately focussed on the object, 
the actual focussing of the image has to 
be carried out. This is effected by means 
of a fluorescent searcher eye-piece which 
is mounted above the quartz ocular, and 
by use of which an image is seen on 
a "fluorescent screen and focussed by 
means of an auxiliary magnifier. This 
operation is one of considerable difficulty, 
and only after long practice can success 
be assured. Its difficulty varies, too, 
according to the wave-length used; in 
some cases the fluorescent image is 
bright, but in others it is much 
more difficult to see. Some objects themselves 


fluoresce, with the result that a sharp visual image 
cannot be obtained. The method now largely 
adopted by the writer is to observe the object by 
monochromatic light as emitted by a quartz 
mercury vapour lamp. This illuminant has bright 
lines in the violet, blue, green, and orange 
regions, and by means of suitable screens any one 
of these can be transmitted. 

The image having been focussed visually in one 
of these lines, the fine adjustment of the micro¬ 
scope is moved bv a predetermined amount so that 
the image is in focus for any desired wave-length 
in the ultra-violet. This method is quite prac¬ 
ticable provided that the fine adjustment of the 
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mkroscope is of sufficient accuracy (the searcher 
eye-piece is not used in this case except to con¬ 
firm the accuracy of the process). The focussing 
having been performed, the searcher cye-piece is 
removed, the camera placed in position, and 
the exposure made. The image is projected for 
a certain distance, so that it is in focus at the 
plane of the plate with a known length of camera. 
The exposures required are as short as two 
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quantity of gelatine, but with the maximum quan¬ 
tity of sensitive silver salts, that the gelatine can 
hold together. Such a plate has been prepared 
by the Kodak Co., and has proved satis¬ 
factory. Plates as prepared by Schumann for 
work in the far ultra-violet have also been experi¬ 
mented with, but for various reasons have not 
proved so satisfactory. The resulting negatives 
are at first glance somewhat disappointing if 




in. 4.-* BiWitiu* Anikrucis, X ijco. Kio. 5 Bacillus anthracis. x 1700. 

Dark-ground illumination. Ultra-violet light. 


seconds under' favourable conditions, even at high 
magnifications. 

There was considerable difficulty in obtaining a 
suitable photographic plate, as one was required 
of fine grain and with the smallest possible quan¬ 
tity of gelatine on its surface. Gelatine is itself 
opaque to ultra-violet light, so that the photo¬ 
graphic action is confined to the surface of the 
gelatine, little or no penetration in depth taking 
place as with ordinary light. The result is that 
plates must be prepared wkh the smallest possible 
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judged by ordinary photographic standards. They 
are always thin and lacking in violent contrasts, 
owing to the superficial action of the light, blit 
the detail and fineness of lines due to the shorter 
wave-lengths used are evident to anyone having 
any knowledge of photomicrography. Whether 
the utmost resolution that theory demands can 
be achieved is at present unproved, not because , 
the method has failed, but because of the difficulty 
of finding an object that can be regarded as 'a 
satisfactory test . 
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Tfae accompanying illustrations give some idea | living organisms by ordinary light, and Figs. 3 
of the 'Comparative results obtained with living’ and 5 by a solid cone of ultra-violet light, 
organisms. Figs. 2 and 4 are illuminated by a The apparatus as figured is now in operation in 
concentric dark-ground illuminator, the most the microscopical department at the National Un¬ 
satisfactory method available for observing stitute for Medical Research. 


Industrial Research Associations. 

II.—British Non-Ferrous Metals Research Association. 
By Ernest A. Smith. 


T HE Research Association for the non-ferrous j 
metals industry had its inception during the j 
recent conflict, when manufacturers, under the 
stern necessity of war demands, began to realise 
the need for fuller knowledge respecting the metals 
and alloys with which they had to deal. Pre¬ 
liminary meetings were held at the end of 1918 
and during 1919, the attendance being well repre¬ 
sentative of the non-ferrous metals and allied 
industries, and included smelters, founders, metal 
rollers, tube manufacturers, wire drawers, and 
makers of every class of industrial alloys, including ! 
the precious metals. After some unforeseen delay | 
the association was formally incorporated in j 
January, 1920, with headquarters in Birmingham, 
the centre of the British non-ferrous metals 
industry. 

The association seeks the membership not only I 
of firms engaged solely in the non-ferrous metals j 
industries, but also of firms which are substantial 
users or workers of non-ferrous metals and alloys, ! 
such as engineers, shipbuilders, railway companies, 
etc. It will be obvious that if there is to be effec¬ 
tive development of research in this important 
national industry, the whole-hearted co-operation 
of every manufacturer and user of non-ferrous 
metals is essential. 

Whilst the main object of the association is to 
carry on research, it also seeks to disseminate 
technical and scientific information relative to the 
production, treatment, manufacture, and uses of 
the non-ferrous metals and alloys. To this end a 
bureau of information has been started, thus sup¬ 
plying a long-felt need experienced by many manu¬ 
facturers in this industry. Attempts are being 
made to make the bureau as comprehensive as 
possible, and already good work has been done. 

With regard to the scientific aspects of the re¬ 
search work to be undertaken, no definite pro¬ 
gramme of research has yet been arranged, owing 
to the comparatively recent date of incorporation, 
but the council is dealing fully with the matter in 
the near future. Technical committees, represen¬ 
tative of the various sections of the non-ferrous 
industry, have been appointed to review the field 
of research in each particular sphere and to report 
to a full council in due course. 

It may be well, however, to indicate briefly in 
which directions intensive research appears to be 
most necessary for the future development of the 
industry. It is now generally recognised that, im¬ 
portant and necessary as improvements in smelting 
tfo, 2664, vot. 106] 


and other processes of metal production un¬ 
doubtedly are, the most marked technical advance 
in the immediate future may be expected from a 
more complete study of the properties of metals 
and alloys, as influenced by thermal or mechanical 
treatment, and by the presence of foreign matter. 
This being so, the first duty of the association will 
be to initiate researches into the fundamental prin 
ciples Which underlie the working of metals and 
alloys. Whilst it is true that the past few decades 
have seen considerable progress in non-ferrous 
metallurgical research, a careful review of this 
work reveals the fact that existing knowledge re¬ 
specting non-ferrous metals and alloys is far less 
exact and complete than that which is available in 
the case of iron and steel. This lack of more 
extensive knowledge was brought home to manu¬ 
facturers by the claims made upon the industry 
during the war period, and has helped to em¬ 
phasise the importance of systematic research to 
provide that new knowledge without which an 
industry cannot make progress. 

More exact data are required in connection with 
the physical constants of most of the industrial 
metals, and the vexed problem of the cause of 
hardening under mechanical treatmentstill requires 
elucidation; also problems concerning the quality 
i of hardness and methods of testing such, 
j Apart from the conduct of research into the con¬ 
stitution and properties of metals and alloys, the 
1 most pressing problems that await solution appear 
j to be those connected with the melting, casting, 
j and working of metals in works practice. Each 
! stage of manufacture, from the raw material to the 
; finished product, presents its own individual 
problems. Realising the importance of starting 
| with a sound ingot, the Brass and Copper Tube 
Association, in co-operation with the Research 
| Department, initiated in T918 a research into the 
! production of sound brass and copper castings, 

! under the direction of Prof. Thos. Turner. This 
: research, which was established in a temporary 
j laboratory in Birmingham, has now been handed 
j over to tire British Non-Ferrous Metals Research 
I Association. As the result of two years* work, 
j results of practical value have been obtained, and 
; a report will be issued to members shortly. Atten¬ 
tion has been directed mainly to the important 
question of the inclusion of gases, a subject which 
has been brought more into prominence since the 
introduction of gas and oil melting furnaces. 

The laboratory experiments have been repeated 




MATURE 


382 


on a commercial scale, with the aid of an electric 
crucible furnace, which proved to be the most 
satisfactory method of melting for investigation 
puiposes. 

The growing- importance of aluminium as a com¬ 
mercial metal has led to the formation of a com¬ 
mittee, on which the association is represented, to 
deal with the corrosion of aluminium and its alloys, 
and research will be started shortly. 

The atmospheric corrosion of non-ferrous metals 
is also receiving attention, the association having 
recently taken over this research, which was 
initiated by the Institute of Metals as one of the 
researches into the general question of corrosion 
of non-ferrous metals and alloys. The prominence 
now being given to aluminium alloys for aero¬ 
engines and motor-car construction opens up a 
wide field for research to gain more exact know¬ 
ledge on alloys now in use and the introduction of 
new alloys. Particularly do the problems of ageing 
and disintegration need further research. The 
modern requirements of engineering practice call 
for more extensive information on the non-ferrous 
industrial alloys which arc now produced in such 
large quantities. Modern research has considerably 
extended our knowledge of the constitution of the 
brasses and bronzes, but there is still scope for 
research into the factors which govern the machin¬ 
ing and engineering properties of these alloys. 
More complete investigation is necessary into the 
composition of engineering alloys to withstand 
comparatively high temperatures, and chemical 
engineers are diligently seeking for non-ferrous 
alloys that will resist the action of acid solutions 
and vapours. 

In this connection the use of chromium as a con¬ 
stituent metal appears to offer a promising field of 
investigation; its addition to nickel has produced 
some valuable industrial alloys, especially for elec¬ 
trical and for acid resistance purposes, but re¬ 
search in this direction is by no means exhausted. 

The class of white alloys, including bearing 
metals and type metals, has so far received little 
attention at the hands of scientific investigators. 
Little is known respecting the exact consti¬ 
tution of the various series of alloys of which 
bearing and type metals are usually composed. 
There seems to be little doubt that a thorough in¬ 
vestigation of this important class of alloys would 
result in many compositions now in use being dis¬ 
carded. The whole subject of bearing metals 
requires investigation in the light of modern scien¬ 
tific knowledge, as much information, based on 
practice, is contradictory. 

Rapid advances in steel metallurgy have been 
made in recent years by the introduction of new 
alloys of remarkable properties, many of which 
include in their composition non-ferrous metals 
such as chromium, vanadium, molybdenum, tita¬ 
nium, tungsten, etc., which only a few years ago 
were regarded as rare metals. The success which 
has attended the use of these rarer metals in steel 
should stimulate investigation with a view to their 
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wider use in the non-ferrous industry. At present 
practically nothing is known of the influence of 
these metals on the industrial non-ferrous alloys, 
with the exception, perhaps, of a few special 
alloys known as high-tenacity brasses and bronzes, 
which are very varied in composition and complex 
in character. 

Research is also necessary in connection with 
the industrial alloys of the precious metals. Little 
work has yet been done on the mechanical pro¬ 
perties of the various gold alloys of 9-carat 
standard, which constitute 50 per cent, of the 
jewelry manufactured at the present time. 
Further work is also required in connection with 
standard silver, especially on the exact cause and 
prevention of so-called nre-marks. Alloys to act 
as satisfactory substitutes for platinum are also 
required. 

Such, in brief, are some of the problems that 
confront the non-ferrous metal industry, and 
will doubtless claim the early attention of its par¬ 
ticular research association. 

Research in connection with metal extraction 
processes will not, however, be neglected. The 
association is taking over the work of the Copper 
and Zinc Inquiry Committee which was especially 
appointed by the Research Department to review 
the field of research in relation to the production 
of these two important industrial metals. Other 
committees will doubtless be formed to deal with 
research in relation to the extraction processes of 
other non-ferrous metals of industrial importance. 

The council of the association fully realises that 
the value of research work is often lost to the 
manufacturers because of its want of application; 
in the conduct of its research, therefore, every 
effort will be made 40 carry on the work in such 
a way as to enable the full value of its research 
investigations to be infused into works practice. 

Another important matter which is claiming the 
attention of the association is the standardisation 
of non-ferrous alloys, a question which has 
been brought into some considerable prominence 
as the result of war conditions, and presents 
great possibilities of considerable import to the 
industry. 

For the present the research work of the asso¬ 
ciation will be carried out in the metallurgical 
laboratories of existing institutions and in the tem¬ 
porary laboratory of the association established at 
Birmingham. It is hoped, however, that when 
funds become available, permanent premises will 
be equipped for experimental work and researph, 
and for the bureau and administrative purposes. 

Each research decided upon by the council will 
probably be placed in charge of an expert in the 
particular subject chosen for investigation, whilst 
the general supervision of all the researches will be 
undertaken by the technical officer of the associa¬ 
tion, as required by the articles. This course 
appears to be the most satisfactory in view of the 
diversity of non-ferrous processes, metals, and 
alloys that require investigation. 
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The King has been pleased to approve of the fol¬ 
lowing awards this year by the pfbdrdent and council 
of the Royal Society Royal medal to Mr, W. 
Bateson, for his contributions to biological science, 
especially his studies in genetics; and a Royal 
medal to Prof. G. H. Hardy, for his researches in 
pure mathematics, particularly in the analytic theory 
of numbers and allied subjects. The following awards 
have also been made bv the president and council :— 
The Copley medal to Mr. H,„T. Brown, for his work 
on the chemistry of carbohydrates, on the assimilation 
of atmospheric carbon dioxide by leaves, and on 
gaseous diffusion through small apertures; the Rum- 
ford medal to Lord Rayleigh, for researches into the 
properties of gases at high vacua; ’the Davy medal 
to Mr. C. T. Heycock, for his work in physical 
chemistry, especially on the composition and con¬ 
stitution of alloys; the Darwin medal to Prof. 
R. H. Biffen, for his work on scientific principles 
applied to the breeding of plants; and the Hughes 
medal to Prof. O. W. Richardson, for his work in 
experimental physics, especially thermionics. 

Dr. H. r Deslandrks, president of the Paris Academy 
of Sciences, gave, at the meeting on October 4, an 
eloquent tloge on Sir Norman Lockyer, who was a 
correspondant of the Academy in the section of 
astronomy. He referred to Sir Norman as one of 
the founders of physical astronomy who approached 
science along untrodden paths and with whose name 
great discoveries are associated. Among the re¬ 
searches and conclusions to which Dr. Deslandres 
directed particular attention were those of the ob¬ 
servation of solar prominences in broad daylight, the 
discovery of helium, the effect of variation of pressure 
on the width of hydrogen lines in prominences, the 
application. of the Doppjer-Fizeau principle to the 
spectroscopic determination of velocities in promin¬ 
ences, dissociation of chemical elements, the tem¬ 
perature relations of long, short, and enhanced lines 
in spectra, the correlation between solar and terrestrial 
meteorology, and stellar classification on an ascend¬ 
ing as well as on a descending temperature scale as 
described^ in 44 The Mcteorltic Hypothesis” and tk ln- 
orfianic Evolutions Reference was also made to the 
Hill Observatory, Sidmouth, as 44 already one of the 
best provided in England,” and Dr. Dcslandres con¬ 
cluded his appreciative address with the words: 

Dans son ensemble, 1 ’oeuvre est considerable et 
touche aux plus hautes questions de la Science. Sir 
Norman Lockyer est assur&nent un des plus grands 
savants de PAngleterre, ct un des plus grands 
astronomes de tous les temps. L’Academic s’honore 
de I avoir comptd pprmi ses membrfcs; elle adresse 

sa veuve et A ses enfants ses plus vives con¬ 
dolences. M 

A meeting of the International Commission for 
Weather Telegraphy, which was appointed by the 
International Meteorological Conference at Paris in 
October* 1919, will be held, at the Air Ministry during 
the week November 22-2% The following delegates ' 
are expected to attend the meetingLt.-Col. E. 
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Gold president), Meteorological Office, Air Ministry; 
M. A^. Angot, Bureau Central M£t 4 orologique, Paris; 
Col. L. F, Blandy, Controller of Communications, 
Air Ministry; Dr. van Bemniclcn, Meteorological 
Observatory, Batavia ; Col. Delcambre, Service M6t£oro~ 
logique Militairc, Paris; Prof. F. Eredta, Uffido 
Central di Mctcorologia, Rome; Prof. E. van Ever- 
dingen, Meteorologisch Instituut, De Bilt, Holland; 
Gen. Ferrid, Minist&rc dc la Guerre, Paris; Capt. 
Franck, Service de la Navigation Adrienne, Paris; 
Seftor Jos6 Galbis, Servicio Meteorologico Espaftol, 
Madrid; Lieut, H. D. Grant, Meteorological Office, 
Air Ministry; Dr, Hesselberg, Meteorologiske Institut, 
Christiania; Col. Matteuzzi, Servizio Aerologico, 
Rome; Prof. A. de Quervain, Central Meteorological 
Office, Zurich; M. Rev, Minist6rc de PAgriculture, 
Paris; Capt. C. Ryder, Meteorologische Institut, 
Copenhagen; Mr. T. Thorkelsson, Meteorological 
Service, Reykjavik; and Dr. A. Wallen, Meteoro¬ 
logiske Hydrografiske Anstalt, Stockholm. Since the 
war much progress has been made in different coun¬ 
tries in the development of codes for telegraphic 
reports of the meteorological information which 
experience in the war and the needs of aerial naviga¬ 
tion indicated as necessary. The main object of 
the Commission is to co-ordinate these developments 
in the revision and extension of the codes prepared 
at the last meeting of the Commission, which was 
held in London in September, 1912. 

The Nobel prize for physics for 1920 has been 
awarded to Dr. C. E. Guillaume, director of the Inter¬ 
national Bureau of Weights and Measures at Sevres. 
The prize for 1919 has been reserved. 

The Chadwick Trustees announce that a public 
lecture will be given by Prof, J. B. Farmer, entitled 
“Some Biological Aspects of Disease,” on Thursday, 
November 25, at 5.15 p.m. The lecture will be 
delivered in the lecture hall of the Medical Society of 
London, 11 Chandos Street, W.i. 

Thr Woburn Fruit Farm, which was carried on 
from 1894 to 1918 by the Duke of Bedford, and since 
then by means of a grant from the Development Fund 
administered by the Committee of the Rothamsted 
Experimental Station, is to be closed at Christmas 
owing to the continued ill-health of Mr. Spencer U. 
Pickering, which renders him unable to continue his 
experimental work there. 

The gold medal of the Institution of Mining and 
Metallurgy, the highest distinction in the power of 
the council to bestow, has been awarded to Sir 
Thomas Kirke Rose “ in recognition of his eminent 
services in the advancement of metallurgical science, 
with special reference to the metallurgy of gold.” 
The Consolidated Gold Fields of South Africa, Ltd., 
gold medal and premium of forty guineas have been 
awarded to Mr. H. Livingstone Sulman for his paper 
entitled “A Contribution to the Study of Flotation” 
(Transactions, vol. xxix., 1919-.2P). 

At the anniversary meeting of the Mincralogieal 
Society held on November 9 the following officers and 
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members of council were elected:— President: Sir 
William P. Beale, Bart, Vice-Presidents: Prof. 
H. L. Bowman ami Mr. A. Hutchinson. Treasurer; 
Dr. J. W. Evans* General Secretary; Dr. G. T. 
Prior. Foreign Secretary : Prof. W, W. Watts. 
Kditor of the Journal; Mr. L, J. Spencer. Ordinary 
Members of Council: Dr. A. Holmes, Miss M. W. 
Porter, Mr, R. H. R a stall, Sir J. J. H. Trail, Mr. 
A. F. Hallirnond, Dr. F. H. Hatch, Mr. J. A. Howe, 
Lt.-Col. W. Campbell Smith, Mr. T. V. Barker, 
Prof. C. G. Cullis, Mr. W. A. Richardson, and Dr. 
A. Scott, 

Mr. J. Hargreaves presided over the annual meet¬ 
ing of the Chaldiean Society held at the Great 
Northern Hotel on November *3. Reports of astro¬ 
nomical work and progress were received from the 
local sections established at Luton and Tottenham, 
and the formation of new sections for Warwickshire 
and Hertfordshire was announced, Special attention 
was directed to the encouraging work of the society 
in the observation of the zodiacal light, variable stars, 
sun-spots, the moon, and photographic work. The 
secretary, Mr. S. S, Clerk-Maxwell, King’s College, 
Cambridge, expressed a hope for further development 
and for the formation of local sections south of the 
Thames. The Chaldaean is now published for the 
society by Messrs. Geo. Philip and Son, Ltd,, 32 Fleet 
Street, E.C.4. 

A JOINT meeting of the Physical and Optical Socie¬ 
ties for the disrussion of “The Making of Reflecting 
Surfaces ” will be held on Friday, November 26, at 
7 p.m., at the Imperial College of Science and Techno¬ 
logy, South Kensington, S.W.7. The programme will 
be divided into two parts : (a) Technical methods and 
processes, and (b) properties of reflecting surfaces 
(reflecting powers, etc.). Some demonstrations of 
actual processes will also be given. Mr. R. Kanthack 
is making a complete bibliography and resume* of 
previously published work on this subject, and will 
contribute a description of the results of his inves¬ 
tigation to the discussion. Papers have been promised 
by representatives from manufacturing firms, astro, 
nomieal observatories, and other scientific institutions. 
A complete programme will be issued during the week. 
Tickets may be obtained from the secretary of the 
Physical Society (Imperial College of Science) or of 
the Optical Society (39 Victoria Street, Westminster, 
S.W.i). 

Reim.ying to a question in the House of Commons 
on November 1 5, Mr. Lloyd George said : “The whole 
subject of chemical warfare has been under careful 
consideration by the Cabinet during the past year. It 
was decided on March 4 that the question should be 
raised at the Council of the League of Nations. It 
is, I am sure, obvious to the House that this is a 
question on which our action must depend on that of 
other nations, It was realised, therefore, that, a$ 
other countries have been continuing to develop this 
method of warfare, the safety of our fighting Services 
would be seriously jeopardised by lack of similar 
development in this country, and it was decided on 
May 12 that, pending a pronouncement on the subject 
by the League, the fighting Services should continue 
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their researches and experiments. The War Office 
Committee has beeji constituted as part the 
organisation necessary for the continuation of these 
studies. The whole subject will, of course* have to 
1 m 3 reconsidered when the Council of the League of 
Nations has made its pronouncement. ” 

Representatives of countries included in the 
League of Nations and of America met in Paris on 
October 17—21 for the purpose of forming an Inter¬ 
national Union against Tuberculosis, which would con¬ 
tinue the work carried on by the old international 
association, the last conference of which was held 
in October, 1913, at Berlin. Great Britain’s repre¬ 
sentatives were Sir Robert Philip, of the National 
Association for the Prevention of Tuberculosis and 
the Ministry of Pensions; Dr. Nathan Raw, also from 
iht National Association; and Dr. Holliday Suther¬ 
land, of the Ministry of Pensions. The conference 
was presided over by M. L£on Bourgeois, and 
the principal subject raised was the necessity for 
the early diagnosis of tuberculosis and the methods 
which could be used for this purpose. The head¬ 
quarters of the International Union against Tuber¬ 
culosis will be at Geneva, and the next conference 
will be held in London in 1921. 

Mr. E. W, Shann referred in his letter in Nature 
of November n to the statement in the leading article 
in our issue of October 28 that there was “little or 
no evidence ” that the museums of our public schools 
“are used in school teaching.” This statement was 
based not only on the Report of the British Associa¬ 
tion Committee, but also on the confessions of public- 
school science masters in annual conference in 1916, 
and on personal inquiries from boys and masters while 
the article was being written. Oundle is a marked 
exception to the prevailing apathy, yet Mr. Shann in 
his long and interesting letter devotes only ten lines to 
the use of the museum in class-work. Such small 
evidence as there is, in addition to that from Oundle, 
comes, as in Mr. Shann’s case, from the biological 
and geological sides. This is not because the subject 
or the material is more suited to the museum method, 
but because, thg teachers have had a scientific train¬ 
ing and have some appreciation of a museum’s use- 
fulness. More might be done even here, but it is in 
the teaching of history, ancient and modern, and in 
the elucidation of ancient or foreign authors, that so 
much more use might be made of school museums. 

In a brochure entitled “A Proposal to Increase the 
Purchasing Power of the Penny ” Mr. Harry Allcock 
puts forward the view that the value of the penny 
as 1 /240th of the pound sterling has proved too low 
for post-war requirements, and that, in consequence, 
penny prices have been advanced by 50 per cent, in 
many cases where a smaller increase would have 
satisfied the seller had a single coin been available inter* 
mediate in value between id. and ijd. As a result, two 
coins are now needed in millions of daily transactions 
where formerly only one was used, and this has led 
to a shortage of copper coins and much inconveni* 
ence to the public. The provision of either additional 
copper coins or new nickel coins would Involve 
national expenditure, to obviate which Mr, Atlcodc 
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1 tiiattiw'Government 4 hteHfl now increase the 

tokenvtidtteof‘the pecMty by so per cent., thus making 
it represent one-tenth instead of one^tweifth of the 
shilling and tttcreatitqg its purchasing power pro- 
pcrttooately. The present rvalue of the pound-sterling 
^md rof all existing tnotes and silver coins i relative to 
rthe pnundwouM.be unchanged, butt the shilling would 
(fee divided into ten pence. The consequent loss to the 
Mint when the copper coins already in circulation 
became so worn as to need withdrawal would be 
insignificant, and ;the risk of the public i hoarding 
capper coins in anticipation of the change could be 
avoided by imposing this without notice; while 
j holders of large stocks df copper coins for business 
purposes might be called *upon to surrender to the 
State the amount by which their holdings were in¬ 
creased in value. 

There can be no doubt that scientific progress in 
relation to agriculture has been seriously hampered 
in the, past by the poor material prospects offered to 
the scientific worker, and the Ministry of Agriculture, 
in recognising the fact and,in attempting to.remove 
the defect, has shown a . spirit of enlightened good¬ 
will which is Of hopeful augury. The provision of a 
grant earmarked to cover the salaries of workers in 
universities and in institutions such as the Rotham- 
ste’d Experimental Station, in addition to, and separate 
from, a grant for laboratory and general research 
expenses, is a real effort to ensure that the workers 
shall have some security of tenure and some prospect 
of a settled career in the prosecution of research. 
The principle is sound, but the practical application 
is as .yet not entirely successful. . A system of grading 
the ^ workers is perhaps inevitable, and the salaries 
allotted !tb the different grades are in some respects 
not.unreasonable. But the annual increments are too 
small, especially during the years when the average 
worker is marrying arid his expenses.are increasing, 
and*there is not sufficient range between the extremes 
of ithe scale, e*g. a worker recently graduated and 
beginning his career receives 450I.; the same man ten 
years ‘later, with a wife, two or more children, and 
a position , to maintain,receives only twice .that amount, 
and is actually worse off than before. The total 
number of graded posts is much too small even to 
cover only those already working in agricultural re¬ 
search. That .will, no doubt, be improved as time! 
.goes ton, hut meanwhile it leads vto stagnant promo-1 
.itton and invidious selection. There ;must be some-! 
thing seriously at fault when (to take only one par- J 
ticular instance) a worker of .more than thirteen j 
years * experience in research, of acknoWledged emin-1 
.once and authority in an important subject, should be 
'offered* and have in the meantime to accept, a post 
in ithe third grade (called *\junior assistants M ), and j 
be Massed .along with those at the start bft their career ! 
with 1 no record of solid achievement behind them. J 

The authorities df the New Yorit Zool<^icdl Society 
are 'justly proud df the fact that a Chimpanzee was j 
bom h»*tbe'Gardens of the society on July 14, A very 
welcome account of this event is given in the 
Zoological Bulletin of the society for September 
(m. ^tilb* No. j) by Mr. -W. Reid Blair. The 
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iwother of f this infant is About ten years Md, and was 
taken-in'West 'Africa; the father is about eight years 
old, and was 1 taken « in what was’ German TSast Africa. 
The offspring of these two animals at birth weighed 
about 3 'lb., and measured 16 in. in length. The 
body'was but sparsely clothed with hair, save on the 
head, back, and arms. 'In its less prognathous jaws 
and in the great relative size and form of the ear* 
it differs conspicuously from the adult chimpanzee. 
Utifortunately, the mother was unable to nurse it 
properly, so that it lived but a few days. ‘During 
this time, however, some interesting observations were 
made upon the behaviour of the mother in regard to 
her treatment of her infant. Only ortce before has 
the chimpanzee bred in confinement. This was in 
Cuba in 1915. 

In Report No. 9 of the Industrial Fatigue Research 
Board Mr. P. M. Elton describes his investigations 
on output in the weaving-sheds of two silk mills. 
The observations lasted for a continuous period of 
fifteen weeks, and represent the output of forty-seven 
experienced weavers. At each mill it was found that 
the output steadily improved during the course of the 
experimental period. This was due mainly to the 
diminishing meed of. artificial i light. In the latter half 
of February and the first week of March, when no 
artificial lighting whatever was necessary, the^autput 
during the first and last hours of the working day 
was 11 per cent, greater than at the same hours in 
January, when lighting was required, though the out¬ 
put in the middle hours of the day (when no artificial 
light was required in either instance) was practically 
the same, It might be thought that such a result 
argued inadequacy of the artificial lighting, but photo¬ 
metric measurements showed that the light was quite 
good. Another factor which -influenced output was 
the temperature of the weaving-sheds. It was found 
that a rise of temperature from 59 0 F. to 65° F. 
caused.a ro per cent, improvement in output, but no 
definite relationship between output and humidity 
could be traced. The practical importance of,Mr. 
Elton’s investigations needs >no comment. It is only 
!by careful and accurate observations such as he has 
described that the conditions necessary for maximum 
efficiency can be ascertained. 

In Memoir No. 6 of the Entomological Series of 
the Agricultural Department of India, Ramachandra 
*Rao gives a lengthy report of an inquiry into the 
efficiency Of indigenous insect pests as.a check.on the 
spread of Lantana in India. This plant is a noxious 
weed m most parts of India and Burma; various 
other plants which have been introduced for orna¬ 
mental purposes have also got, or are getting, out of 
hand, and are likely to prove sources of future trouble. 
A native of South and Central America, it has been 
introduced by man into many tropical countries, and 
in all suitable localities it is a scourge, displacing the 
native vegetation and often seriously interfering with 
the natural regeneration in forests. In the Hawaian 
islands an Agromyzld fly introduced from Mexico, 
the larvae df which live in the .fruits of Lantaiui, 
-has proved a valuable check, though it has not by 
any means exterminated .the plant. In work of this 
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nature it hug to be considered whether the introduced 
9pecie* la likely to turn to plants of economic value 
and thus do more harm than good. It is necessary, 
therefore, to make quite sure of this vital point before 
introducing the Agromyzid into India. The author 
of this memoir has brought to light a number of 
Insects attacking Lantana in India. The most 
efficient of these appears to be a small plume moth 
(Platyptilia pusillidaetyla ), the caterpillar of which 
feeds on the flower-heads and considerably reduces 
the number of seeds produced. Its efficiency, how¬ 
ever, would be much greater were it not so subject 
to the attacks of Hymenopterous parasites, No insect 
is likely to do more than act as a check upon the 
reproductive capacity of the plant, and until such 
insects can be satisfactorily brought into operation, the 
eradication of the plant in (at present) lightly infested 
districts by cultural methods seems to be the only 
feasible course. 

Recent investigation into the irregularities of the 
heart illustrates the great value of researches which 
apparently have no practical application. The elec¬ 
trical phenomena of muscle and nerve were thought 
to be of merely academic interest, but after the per¬ 
fection of the Einthoven galvanometer these electrical 
reactions became of great use in the study of the 
action of the heart. By placing pairs of electrodes on 
the surface of a muscle, as shown by the two circles 
of the accompanying diagram, it is found that a 
wave of excitation travelling in the 
direction of arrow A will reach both 
electrodes at the same time and the 
electrical response will be insignificant, 
but a wave of excitation travelling in 
the direction of arrow B will reach the 
electrode, marked with a cross, first, so 
*B that an appreciable electrical response 

will result, and the direction of the elec¬ 
trical current will indicate the direction in which the 
wave is travelling; the commencement of the elec¬ 
trical response shows the time at which the wave of 
excitation reaches the electrode. By this method Dr. 

T. Lewis and his co-workers have followed the path of 
the excitation in the disorder known as auricular 
fibrillation (see Heart, August, 1920, vol. vii., No. 4). 
The normal heart-beat starts at a locality known as 
the sino-auricular node, and spreads in all directions 
over the auricle. When the wave of excitation 
reaches the extremities of the auricle it cannot pass 
back because it is dammed by the refractory period 
of the contracting auricle. In auricular flutter the 
wave of excitation passes down one side and up the 
other, so that it reaches the starting point after the 
muscle has relaxed. Thus the wave can follow in 
the same direction and a “circus** movement becomes 
established. The result is that the auricle beats at a 
rate of more than 300 contractions per minute. It 
is not known why the auricle allows the wave of 
excitation to pass in one direction only, but once It 
is started it continues because the auricular muscle 
relaxes just before the wave of excitation reaches It, . 
and the wave of excitation does not catch up to the 
refractory period of the contracting muscle* 
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Ok. J. RuNNsrft&t, of the Zoetomieal * fe ft tiW tft r 
Stockholm, has long been occupied with experiments 
on Echlnoderm larvae. Among others, hehasCut 
away portions of the larvae and observed the further 
development .either in those portions or in the indi¬ 
viduals from which they have been removed. In 
Bergen* Museums Aarbok , 1917-18 (1926), he tells 
us how he has removed from the larva of a sea- 
urchin (Partchinus miliaris) the sunken area that 
would in the normal course of metamorphosis produce 
the young urchin. This did not prevent the forma-* 
tion of a new sinking or infolded sac of similar 
character, though, owing to the regeneration of the 
hydrocoel (whence the characteristic water-vascular 
system develops), the formation of an actual echinoid 
did not proceed. Even a fragment removed from 
the same side (the left) of the larva displayed a like 
infolding, so that a single larva might thus be induced 
to form three sacs. These results show that in this 
case the laying down of an organ does not, as Driescb 
has supposed, limit the faculty of the remaining cells 
to form a corresponding organ, or perhaps one 
should say “of the neighbouring cells,” for fragments 
removed from the right side of the larva produce, not 
an echinoid sac, but an infolding that seems to repre¬ 
sent the formation of a new larval gut. In larvae 
from which the echinoid rudiment been removed 
further deviations from the normal process occur 
and resemble changes observed In some abnormal 
holothurian larvae—an observation of much theoretical 
importance. 

In recent years dried blood has appeared frequently 
on the market as an animal food, and, considering 
the large quantities of this material which are avail¬ 
able daily from the abattoirs of Great Britain and 
the increasing difficulties of obtaining nitrogenous 
food for animals, an inquiry was started as to the 
value and safety of utilising dried blood as a 
nitrogen-supplying food. Blood collected in small 
quantities and stored before drying is useful only 
as a manure, but blood which is dried immediately 
after collection may be used as animal food. Mr. 
L. F. Newman, in the Journal of the Ministry of 
Agriculture for June last, contributes the results of 
some feeding experiments with dried blood. He con* 
eludes that the addition of blood to an ordinary farm 
ration of wheat offals may cause considerable gain 
In weight compared with the results from a diet of 
offals only, while the addition of blood to plain maize- 
meal may give an increase equal to the results ob¬ 
tained from feeding offals only. Another material 
which has been suggested as animal food is the 
bracken rhizome, and a paper by Prof. James Hen¬ 
drick on “Bracken Rhizomes and their Food Value** 
appears in the Transactions of the Highland and 
Agricultural Society of Scotland (2919). Prof. Hendrick 
carried out preliminary feeding experiments which 
indicated that bracken rhizomes are not rich enough 
in the more valuable food constituents to be of much 
use for anything but maintenance purposes, and even 1 
here their usefulness is limited because they are not 
palatable to certain classes of stock. During the 
last forty or fifty years, however, considerable damage, 
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has b«6n cammed by the spreading of bracken on good 


pasture Mnd$, and it is possible that by utilising the 
rhixomes for *amnial food the infested areas can be 
cleared without incurring much loss. 

The October issue of the Journal of the American 
Chemical Society contains a long paper by Mr. W. D. 
Harkins on the structure of atoms. Evidence is given 
for the statement that atoms in which the ratio of 
negative to positive electrons in the nucleus is high 
are rare, both in meteorites and on the earth. Sug¬ 
gested constitutions are assigned to the nuclei of the 
more abundant light atoms. The constituents of 
atoms arc regarded as a-particles, positive - electrons 
(hydrogen nuclei), electrons, particles of mass 3 
(v-particles), and secondary structures of positive and 
negative electrons (p-par tides). 

Engineering for November 5 contains an illustrated 
account of a large dep6t to be used for the storage of 
wool, now approaching completion at Hull. This 
building is being constructed for the Ministry of 


Munitions by Messrs. Nissens, Ltd., of Birmingham, 
and is a development of the well-known Nissen hut, 
which proved its practical utility on a wide scale so 
successfully during the war. The area covered is 
approximately 10 acres, and construction was com¬ 
menced only on June 16 last. The depdt consists of 
eighteen buildings of the Nissen type, each ,552 ft. 
long by 40 ft. wide, all communicating. Each semi¬ 
circular rib is made up of five segments joined by 
fish-plates; the ribs are held together by wood purlins. 
The buildings are double-skinned, with an air-space 
of 7 in. between the inner and outer linings of gal- 
vanised corrugated sheet, and are thus damp-proof 
and not affected by condensation. Only forty 
men, on piecework, have been employed, and the 
rate of building has been approximately one bay of 
55a ft. completed per week. The form of construction 
has several advantages, and is suitable for many 
purposes. Buildings of practically any length can be 
made; they are absolutely weather-proof, are capable 
of erection by unskilled labour, and if lined with 2-in. 
plaster slabs will be found as cool as brick buildings. 


Our Astronomical Column. 


The Eclipse of 1922 in Australia. —Further details 
concerning this eclipse have come to hand. Mr. W. E. 
Cooke, the Government Astronomer of New South 
Wales, has visited various points on the Queensland 
railway within the totality track, and sends a pamphlet 
containing his experiences. The inhabitants of the 
villages are willing to give all possible help to 
observers. The weather prbspects are distinctly 
hopeful, though the altitude of tne sun in this region 
will not be great (26° at most). The most easterly 
and most accessible station is Stanthorpe, on the 
Dividing Range, 2656 ft. high, a favourite summer 
resort, having several good hotels. Those undertaking 
observations of a delicate nature should go further 
inland, to Coongoola or Goondiwindi. As there is a 
branch of the British Astronomical Association in New 
South Wales, there is reason to hope that all these 
stations will be occupied. The west coast of Australia 
in the neighbourhood of Condon or Wallal is favour¬ 
able as regards height of sun and probability of a clear 
sky. Mr. H. A. Hunt, the Commonwealth Meteoro¬ 
logist, notes that Wallal, which is a telegraph station, 
might be reached from Port Hedland, 150 miles to the 
west-south-west by pearling lugger; a steamer visits 
Port Hedland about once a month. Mr. Hunt con¬ 
siders the weather prospects much more hopeful here 
than in Christmas Island. Another possible locality 
Is in Central Australia, near the telegraph station of 
Charlotte Waters, which is Ho miles from the head of 
the railway at Codnadatt*. 

Jupiter's Satellites.— Mr. R. T. A. Innes has 
carded out a regular series of observations of the 
eclipses* of these satellites, especially of I. and II., 
since 1008; he gives the main results In Union Obs. 
Circ. No. 50. On comparing the observed duration 
of eclipse with the tabular value, there is a regular 
Wave in the residuals with a six-year period, from 
which it is inferred that the tabular inclination of 
Jupiter's equator to Its orbit needs a positive cor- 
reCtlon; it is indicated with less certainty that the 
node of the equator on the orbit needs a negative 
correction. The tabular values of mean longitude 
at epoch need the following corrections; I., -0080°; 
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II.. —0-031°; and 111 ., o*oot>°. These results are 
of interest, and they show that the idea, so generally 
held, that ordinary visual observations of these eclipses 
are no longer of use, is not correct. 

Mr. Innes appeals to all observers to unite in ob¬ 
serving the eclipses with special care for the period 
i£20 December 9 to 1921 May 31. The month 
. February 18 to March 18 may be omitted, as eclipses 
then take place very near the primary. The disappear¬ 
ance of tne last speck of light and the re-appearance 
of the first speck are the phenomena to which atten¬ 
tion should be specially directed. The aperture and 
condition of seeing should be noted. Mr. Innes points 
out that observations of satellite I. afford a delicate 
test of the constancy or otherwise of the earth's 
rotation. 

The Origin of Spectra.— Dr. H. H. Plaskett con¬ 
tributes an interesting article on spectra to the Journal 
of the Royal Astronomical Society of Canada (vol. xiv,, 
p. 7). The paper summarises Nicholson’s work on the 
atom and that of Planck and Einstein on the quantum 
theory of light. It is pointed out that there are some 
serious difficulties in the quantum theory. “Interfer¬ 
ence can be obtained with a path-difference of more 
than a million wave-lengths. This seems to require 
that the quantum must have this length (several feet) 
in space. Further, the experimental fact that a 3-ft. 
O.G. has a higher resolving power than a 3-in. can 
only be interpreted as meaning that the quantum has 
a 3-ft. cross-section. It is difficult to see how a 
quantum of such dimensions is indivisible, and if it 
is, how any light gets into a 3-in. telescope.” It is 
suggested that the facts seem to require some com¬ 
promise between the undulatory and quantum theories; 
in fact, the author considers a satisfactory theory of 
radiation as the first desideratum of future progress, 
the second being a solution of the three-body problem 
as applied to the more complex atoms. 

Dr. Silberstein’s suggestion that the atomic nucleus 
may not be a homogeneous sphere of positive elec¬ 
tricity, but a collection of point charges, is shown to 
relnove some difficulties, but to create others, which 
have not yet been solved. 
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The Bulawayo Meeting of the South African Association; 


T HE eighteenth annual session of the South 
African Association for the Advancement of 
Science was held in Bulawayo, Southern Rhodesia, 
on July 14-17* with Dr. L B. Pole Evans as 
president. There were the usual receptions and 
functions, together with visits to the Khami ruins, 
the Matoppos, the Victoria Falls, and Livingstone. 
A party, after the conclusion of the official meeting, 
visited the Great Zimbabwe. 

More than sixty papers were read in the various 
Sections, and the attendance was a large one, more 
than 130. members proceeding by special train from 
the Transvaal, as well as some from the Cape Penin¬ 
sula and Natal, 

, The president, Dr. I. B. Pole Evans, Chief of the 
Division of Botany and Director of the Botanical 
Survey of the Union, gave a most interesting address 
on "The Veld: Its Resources and Dangers,” Jhe 
address being illustrated by a series of beautiful 
lantern-slides. He reviewed reamt progress in 
botanical knowledge, and outlined the notable 
advance that had been made by the members of the 
Botanical Survey in respect to systematic ecology, 
indigenous grasses, fungi, and poisonous plants. By 
"veld” is meant the natural vegetation of the 
country. The botanical regions correspond to a large 
extent with the geological formations, and nineteen 
types of, veld, each with, its own characteristic flora, 
can be identified. An outline was, given of the geo¬ 
graphical and geological features, climatio conditions, 
predominant flora, and plants of economic import¬ 
ance af each region. The grasses, poisonous plants, 
and those yielding drugs, fibres, oil, rubber, timber,, 
and tanning materials, were noted. The need for co¬ 
operation among'workers in different fields of research 
was strongly urged* and was illustrated by reference 
to the cooperation of, botanists and veterinarians in 
the elucidation of oertain stock diseases due to 
poisonous plants*. The need for the closer association 
of the botanist and chemist for the investigation of 
various problems in animal nutrition was indicated. 
In conclusion, the president stated: "The investiga¬ 
tion of such questions is of enormous importance from, 
an economic point of view, and when such problems 
are scientifically ard systematically attacked the veld 
will yield a hundredfold its present resources, and its 
dangers will correspondingly decrease and diminish.” 

Mr. M. E. Wood, of the Union Observatory, 
Johannesburg, as president of Section A, gave an 
address on ” Recent Progress in Astronomy,” noting 
that the present year was the centenary of the founds* 
tlon of the Royal Observatory at the Cape. A very 
interesting comparison of the ‘astronomical knowledge 
of n hundred vears ago with that of the present day 
was given. The problem of the measurement of the 
distance of the stars by various methods was outlined, 
and the rapid progress due to the use of the blink 
microscope described. An account of the helium stars, 
of the behaviour of the variable stars, and of the 
important results accruing from the combined in¬ 
vestigation of their absolute magnitude and spectro¬ 
scopic constitution was given: 

"Geology in Relation to Mining” was the subject 
of The presidential address to Section B, given bv 
Mr, F. P. Mennell, who has seen all the later 
developments in the mining industry of Rhodesia. A 
detailed 1 arcount was given of the ways ht which the 
economic geologist could aid countries like the Union 
of South Africa and Rhodesia by showing that their 
internal resources were sufficient in kind and* amount 
to form the basis of essential industries without over* 
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seas aid. Gold, chromite, coal, zinc* iron, and 
copper are present, and in the production of chromite 
Rhodesia leads the world. The structure of the 
Rhodesian gold-bearing rocks and }ts influence on 
the development of such reefs industrially were set 
forth* In conclusion, it was pointed out that the 
mining industry led to the manufacture. of such pro¬ 
ducts as pipes, wire, and chemicals on the spot, and 
so to the establishment of local industries. 

Dr. T. R. Sim, late Government Forester in Natal, 
delivered the presidential address to Section C on 
"Causes Leading towards Progressive Evolution* of 
the Flora of South Africa.” He showed that change 
in the flora was continuously going on, and that there 
was an interaction between flora and climate. These 
interactions cause a definite trend, not necessarily in 
the direction of new species, but in the gradual dis¬ 
appearance of what were, climax types. Tno influence 
of cultivation, bush±eutting, and climatology on flora 
was oonsidered, while sun-spot cycles and rainfall 
cycles were described in considerable detail By the pre¬ 
vention of. grass-burning, by forest maintenance, and 
by increasing the area under exotic trees the amount 
of moisture retained and reprecipitated could be 
vastly increased; thereby a more temperate method 
of rainfall would result, and consequently less erosion 
of the soil occur. 

In Section D> the presidential address was delivered 
by Ml*. C. W; Mally, Gape Entomologist, whose aub* 
jeeb was "Some Zbologioal. Factors in the Economic 
Development of South* Africa." The need' for a 
zoological survey of the Union was mentioned, and* 
the problem of the blending of white and coloured races 
was discussed and disapproved. The problem of "big 
game” was considered: Entomological research In 
relation to human and animal diseases and to* agri¬ 
culture was outlined, and* the insect pests of maize, 
wheat, and* olives were described. Fluctuations in 
the relative abundance of. insects over various period** 
appeared to be more or less inexplicable. An account 
was given; of some results achieved in combating* 
insect pests of crops by the use of insecticides ; and; 
natural enemies* A plea for adequately trained'men 
for scientific research In South Africa concluded the- 
address. 

The Rev. H. A. Junod, president of Section E, 
gave a most interesting address on “The Magic Con* 
ception of Nature among Bantus.” He outlined the 
peculiar difficulties in connection with the mentality 
of natives, and showed the neoessity for a proptr 
knowledge of their laws and customs by the dominant 
race* The Bantu mind does not concern itself with 
causes, but believes that any abnormal phenomena 
such as drought or disease are produced by spiritual 
agents who po»e$s the power of whehoraft. 
Numerous interesting examples of the reasoning’ by 
analogy of the Bantu were given, and at dttnon* 
stration of the native magic practice of "bone¬ 
throwing,” together with a most interesting explana¬ 
tion of the symbolism, was presented. This ingrained 
magic conception was the stumbling-block to femtu 
progress- 

"Labour Conditions in South Africa” was the sut* 
iect of Prof. R. Lehfeldt’s presidential address to 
Section. F. The problem is complicated bv the 
presence of many natives.. The sharp barrier between 
the races leads to the production of the "poor white” 
class, whp become destitute and lazy while clinging, 
to the remains of racial pride. The r same condition 
prevents the more intelligent member* of the native 
races from rising. Rural colonies failed fhr varimib' 
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reasons, and the great majority of the destitute can* 
not beoome independent farmers, but must work for 
wages. Native labour is cheap, and' so forms an 
dbatade. A policy of segregation ofi the races in, 
different parts of South Africa is almost impossible 
economically. The address dosed with an aphorism : 
“A country will, in the end, belong to the people 
who: do its work. ” 

An> evening lecture was delivered by Prof. J. A. 
Wilkinson on “The Nitrogen Problem J if The South 
Africa; medal and grant were awarded to Prof. E. 
Warren. 

It is only possible to notice briefly a few of the 
many papers read before the various Sections, but 
most of them will be printed in the Journal of the 
Association. 

In Section A, Prof* P. G Gundry read an interest¬ 
ing paper on the effect of high temperature and the 
elevation of aerodromes in the taking-off: of aero¬ 
planes. Prof. W. N. Roseveare contributed a short 
note on Einstein’s planetary equation. Father Goetz 
wrote on rainfall and barometric variation in Bula¬ 
wayo. 

Messrs. A. M. Macgregor, H. B, Maufe, and 
A. C. Molyneux contributed papers on the geology 
of Southern Rhodesia to Section B. Mr, G. N, 
Blaokshaw investigated magnesia-impregnated soils, 
and concluded that the most economical treatment for 
them was .liberal dressings of kraal manure. Such 
soils occur in the Great Dyke of Southern Rhodesia, 
Mr. E. V. Flack has analysed samples of bat guano 
deposits in Rhodesia. They varv in composition, but 
often the addition of sulphate of potash or nitrate of 
soda or superphosphate greatly adds to their value 
as fertilisers. 

Dr. P. van der Bijl contributed a monograph on 
the Polyporeaa of South Africa to Section C. Prof. 
D. Thodav described the ericoid leaves of the Maquis 
of the Cape Peninsula, and Mrs. Thodav gave an 
account of the seed of Gnetum-gnemon. Dr. E. Marion 
Delf discussed the- distribution of accessory food- 
factors in plants, and Dr, T. R. Sim read a oaper 
on South African ferns* Mr. A. O. D. Mogg 




described an interesting method of veld estimation by 
counting: plants ia transects* while Prof. S. SchonUnd 
discussed certain Grassulacesa found in Rhodesia. 

Papers on the causation of “ lamziekte ” were con¬ 
tributed to. Section D by Sir Arnold Theiler,.and from 
another point of view by Dr. E, R. Hartig. The 
former has found that bone-meal satisfies the abnormal, 
craving exhibited by cattle suffering from the disease, 
and farmers in “lamziekte” areas, such as around 
Vryburg, are bein<* advised to add bone-meal, to the 
rations of their infected cattle. Dr. Annie Porter 
described the: life-history of the African sheep and 
cattle fluke,, Fasciola giganttca, and exhibited speci¬ 
mens. She has proved experimentally that the inter¬ 
mediate host is the snail, Litnnaea natalen&h, in 
whirh the voting stage, Ccrcaria pigmentosa* occurs, 
Prof. Hi,, 6, Fantham gave an account of his con¬ 
tinued observations cm various parasitic protozoa 
found in South Africa. He has shown that there is 
a seasonal variation in the occurrence of the spores 
of Sorcooystfs tenella . Mr. J, Sandground contributed 
an interesting paper on the economic importance of a 
study of Nematodes,, mentioning his researches on 
Htierodera ra&icicola, Mr. S. H. Skaife described 
a Tnohinld parasite of the honey-bee. 

In Section E, Mr. N. H. Wilson, of the Rhodesian 
Native Affairs Department, gave a paper on the future 
of the native races there, and considers that it is 
necessary to allow both white and black to make 
full economic use of their abilities with the white 
man as a directing and predominant partner. The 
Rev. H. A. Junod, in describing some features in the 
religion of the Ba-Venda, mentioned that they have 
two sets of religious institutions, ancestor worshio and 
n vague monotheistic notion. The Rev. W. A. 
Norton described some of his ethnological and lin¬ 
guistic studios in .Beehuanaland. 

A paper on agricultural economics bv Prof. R. A. 
Lehfeldl, and one on geographical method by Mr. J. 
Hutcheon,, were contributed to Section F. 

Johannesburg is now the seat of the headquarters 
of the Association, and the next meeting will be held 
at Durban in July, 1921. H. B. F. 


Geography at the 


British Association. 


A FTER the presidential address by Mr. J. Mat- 
■*"** farlane the proceedings of Section E began with 
a, paper by Mr, D. Lleufer Thomas on some geo¬ 
graphical aspects of the distribution of population on 
the South Wales coalfield. The main coalfield of 
Swith Wales comprises about 780 square miles. It 
is( chiefly an elevated plateau with an average altitude 
of 1000 ft., rising in North Glamorganshire to some 
2000 ft., and is* dbeply scored by narrow, declivitous 
valleys. These' valleys open by' narrow gaps to the 
coastal plain*. The result of these conditions is that 
the population, which is mainly dependent on the coal 
outcrops, is pent Up in the valleys and somewhat 
removed from the outer world: Another determining 
factor m the location: oft population was the occurrence 
near the coal of raw materials valuable in manufac¬ 
tures, such as iron,, or sites offering special facilities 
for the assembling and treatment of imported 
materials, w?h as Swansea, which attracted the 
copper of Cornwall, Until nearly* the meddle of the 
nineteenth’ century coalmining was entirely subsidiary 
to irotwnaklng, and the dewdopment of the coalfield 
was therefore confined to its outer fringes, fearing the 
whole of the interior as sparsely populated as in the 
pdstoral age, Development gradually spread south- 
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wards from the iron centres down the valleys. The 
present congestion of population is of comparatively 
recent date. The population is recruited mainly from 
the West Midland Counties, especially the British 
district, and to a less extent from the south-western 
counties. As a result, Monmouthshire and, to a teas 
degree, East Glamorganshire have been anglicised in 
speech. In the discussion following the paper Mr, 
H, J. Randall emphasised the transitory nature of 
the population referred to and its complete dependence 
on coal production and demand. 

Dr* A. E. Trueman read a paper on the iron 
industry of South Wales. The distribution of the 
industry was determined by the working of ironstone 
nodules, which are richest in the eastern part of the 
coalfield, Local hacmatitic ores have had little effect 
on the industry. The ironstone nodules were originally 
collected in streanubeds and worked “chiefly along the 
northern outcrops, where the dip is less steep than in 
the south. With the deforestation of the country 
smelting declined^ but revived in the nineteenth cen¬ 
tury with the use of coal. The phosphatic nature of 
the nodules rendered them unsuitable' for the manu¬ 
facture of steel by early processes, and the output of 
local ore gradually decreased. At present it is only 
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«• few thousand tons a year, moat of which is sent 
to Staffordshire for smelting, The South Wales iron 
industry is now dependent on imported ores, chiefly 
haematite from Spain. While it persists in the north* 
eastern part of the coalfield, where it originated, there 
is some tendency to move the industry to the coast in 
order to save transport. 

Mr. A, E. L. Hudson directed attention to an 
interesting scheme initiated by the Welsh Department 
of the Board of Education for the collection of rural 
lore by the schools of Wales. The scheme affords at 
the same time an excellent opportunity for the collec¬ 
tion of regional survey material, and so introduces 
this important aspect of geographical teaching into 
the school curriculum. 

Lt.-Col, W. J. Johnston described the methods em¬ 
ployed for the production of small-scale Ordnance 
Survey maps. Tne introduction of colour in the one- 
inch maps in 1894 caused a decreased demand for the 
engraved form. Printing from copper plates is a slow 
prooess, and with the large editions necessitated nowa¬ 
days is practically out of the question. At the best 
about 20 copies an hour can be printed in one 
colour from a copper plate, while a modern 
rotary machine can produce 2000 copies in the 
same time. Lithography is therefore superseding 
copper-plate printing in this and other countries. 
Col. Johnston discussed at length the various 
methods and showed numerous specimen sheets. He 
dwelt on the advantages of drawing on paper and 
then making direct zinc plates by means of photo¬ 
zincography. This is not only the auickest method and 
allows of rotary printing, but it also admits of fresh 
fundamental plates being made in a few hours with¬ 
out any risk of the subsidiary plates being out of 
register. For all practical purposes the glass negative 
is a permanent record, and has the advantage that 
corrections in detail can easily be made on it. 

Capt. H. Allan Lloyd discussed the essentials of 
maps for aviators. Speaking from much experience 
on the Western Front, lie considered that in order to 
be of value aerial maps must incorporate details of the 
outstanding features of town-planning and the nature 
and characteristics of the ground as seen from the 
aerial viewpoint. Opinion was far from unanimous 
as to the amount of detail necessary, but aviators 
were agreed that the topographical map made for 
land travel was not suited for their purposes. Natural 
and artificial features which attract the eye must be 
emphasised, and detail which is not distinctive, as 
well as most of the names, must be omitted. Capt. 
Lloyd believed that aerial maps should show the dis- 
tinctive plan of each town exaggerated beyond the 
scale of the map in order that such prominent land¬ 
marks as towns might be recognisable by a fleeting 
glance through a rift in the clouds. Aerial maps of 
the future, in order to be widely useful, must meet 
the needs of the man half-trained or practically un¬ 
trained in mnp-reading. Capt. Lloyd proposed also to 
distinguish between certain types of terrain, each 
characterised by shapes of fields, density of buildings, 
or other features, and to indicate these on the map, 
adding illustrations of the types in the margins. 

The Section met jointly with Section L (Education) 
to hear Prof. W. L. Myres open a discussion on the 
place of geography in a reformed classical course. 
Recent decisions regarding “ compulsory Greek" 
compel drastic revision of classical teaching* With 
the postponement and restriction of language courses 
the him must be earlier acquaintance with ancient 
conduct and thought through a closer co-ordination 
between history, literature, and geography. The 
Mediterranean region forms a natural supplement to 
homeland geography, and Is a unity bound together 
by the sea. A study of Mediterranean geography, 
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with its emphasis on outdoor life, the outc6ftt£ of its 
climate, and its dependence on wbodtand in plane of 
grassland, is invaluable in giving a sense of propor¬ 
tion to the study of the geography of the British 
isles. Prof. Myres regretted the lack of a good 
account of Mediterranean geography in English. The 
discussion was continued by Sir Robert Blair, Mr. 
G. G. Chisholm, Mr. H. O. Becldt, and the Rev. 
W. J. Barton. Mr. Beckit insisted that the study of 
geography saves history from becoming an abstraction 
and gives it reality. Mr. Chisholm pointed out the 
need for correlating history, geography, and literature 
with the adequate study of economics. 

The Rev. W. J. Barton read a paper on the oases 
and shotts of Southern Tunis, and Dr. E. C. Jee con¬ 
tributed a paper on the movements of the sea to a 
joiqt meeting of Sections D and E. Dr. R. N. Rud- 
mose Brown directed attention to the urgent scientific 
needs of the exploration of the oceans on a large 
scale with modem equipment and methods. In this 
connection the Section supported the movement 
initiated by Section D, urging the Government to 
undertake an oceanographical expedition at least com¬ 
parable in scale with that of the Challenger. 

Prof. E. H. L, Schwarz lectured on the Kalahari 
and the possibilities of its irrigation, in the 3 c>o,ogo 
square miles which comprise the Kalahari Desert 
there are three great depressions which formerly held 
water. These are the Ovamboland, Etosha, and Great 
N garni depressions. Prof. Schwarz outlined his 
s die me for a weir on the Kuncne, by which the waters 
of that river could be turned into Ovamboland and 
restore the country to fertility, the surplus water 
finding its way to the Etosha. By weiring the Chobe 
its waters would be prevented from passing to the 
Zambezi, and could be made to How to Ngami. 

Dr. Vaughan Cornish, in a lecture on Imperial 
capitals, discussed the positions of the great capitals 
of ancient and modern times, particularly in reference 
to strategic considerations. Imperial capitals, as a 
rule, have not been, and are not, in the centre of 
their dominions, but in a position between this and 
the most important frontier. Such a position 
combines the best site for the administration of 
domestic affairs, which is the natural crossways of 
routes nearest to the centre, with the most suitable 
place for military headquarters and foreign relations, 
which is towards the principal frontier. 

Dr. T. Ashby read a paper on the water-supply of 
ancient Rome He dealt mainly with the four im¬ 
portant aqueducts, the Anio Vetus and Anio Novus, 
which drew their supply from the Anio River, and 
the Acjua Marcia and Aqua Claudia, which made use 
of springs in the Anio Valley. These still form the 
most important source of supply for the modern 
city. 

The work of the Section concluded with a paper by 
Principal E. H. Griffiths and Major E. O. Henricl 
on the urgent need for the creation within the Empire 
of a central institution for training and research in 
the science of surveying, hydrography, and geodesy. 
The work of such an institution would be to tram 
surveyors by the most modern and exact methods and 
to turn out men suitable for the various Survey Depart¬ 
ments of the Empire; to keep surveyors in touch with 
the activities and progress in all parts of the world; 
to give instruction in hydrographic surveying; and to 
conduct research in problems concerning the tides, 
terrestrial magnetism, and geophysics generally, par¬ 
ticularly in the higher branched 

During the meeting of the Association a collection 
of maps illustrating various aspects of the geography 
of South Wales, arranged by the Cardiff branch pf 
the Geographical Association, was exhibited In the 
reception-rdom in the City Hall, 
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National Union of Scientific Workers. 

T HE annual meeting of the council of the National 
Union of Scientific Workers was held at King’s 
College ori ' November 13. In his address Dr. J. W. 
Evan a, the retiring president dealt with the subject 
of Research at the Universities. 1 ' Dr. Evans paid 
a tribute to the achievements of scientific workers 
during the war, and pointed out that the task ahead 
of them was of even greater consequence and allowed 
of no relaxation of effort. After summarising the 
activities of the Department of Scientific and Indus¬ 
trial Research, he expressed dissatisfaction with the 
present attitude of this Department towards the 
scientific and technical faculties of our universities. 
Since the publication of its first report the Department 
appeared to have abandoned the rriore fruitful policy 
of encouraging to the utmost the research workers 
at me universities. The restrictive character of the 
present grants to individual workers at such institu¬ 
tions tended to divorce research from teaching. In 
his opinion this was a fundamental error, since the 
best results in research could be achieved only by 
those who devoted some time to teaching. Apparently 
the Department looked to the universities and techni¬ 
cal colleges to maintain a supply of competent research 
workers for the State-aided research associations 
rather than to undertake industrial research for them¬ 
selves. He considered that a teaching staff engaged 
in research work, both in pure science and in its applica¬ 
tions to industry, was in a more favourable position 
to discover and develop new principles than research 
workers isolated and restricted in the laboratories of re¬ 
search associations or even Government research insti¬ 
tutions. In conclusion, Dr. Evans urged the importance 
of universities including in any course in science some 
training in research methods’. This he embodied in 
a resolution which was supported by Prof. Soddy, 
who stated that Prof. Perkin had already applied this 
principle to the chemistry courses at Oxford Univer¬ 
sity. Chemistry students there had shown by their 
enthusiasm how much the change was appreciated. 

Continuing, Prof. Soddy said that since the presi¬ 
dent had prepared his address there had been a com¬ 
plication brought about by a request from the War 
Office that the universities should undertake research 
into the development to the utmost extent of chemical 
warfare research for offensive and defensive purposes. 
He expressed the view that it was a matter that 
must inevitably be considered, sooner or later, by the 
union. It ought to be considered before rather 
than after the occasion arose. He was glad that the 
executive of the union had already decided to appoint 
a committee to go into the whole question. 

The resolution disapproving of the policy of the 
.Department of Scientific and Industrial Research, in 
establishing and financing research associations, which 
hands over to the private use of profit-seeking mono¬ 
polies valuable knowledge obtained at the expense of 
the whole community, and places the research associa¬ 
tions in a position to exploit the scientific workers of 
the country for their own benefit, was carried 
unanimously, Prof. Soddy stated that the Government 
had capitulated to the big business interests in politics 
and departed altogether from its original intentions. 
There was no greater example of unfair competition 
than in the chemical industries. 

Mr. A. A. Griffith, in moving a resolution that for 
the present Advisory Council of the Department 
should be substituted a council elected on different 
principles, pointed out that there Could be little effec¬ 
tive criticism of the Department under the existing 
arrangement whereby the Government practically 
appointed Its own critics. It was certain that a 
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council part of which was elected by democratically 
constituted scientific organisations would result in 
more careful scrutiny and criticism of the acts of the 
Department. 

A resolution by Mr. F. A. Potts to the effect that 
scientific workers employed as whole-time officials in 
Government Departments should enjoy status and pay 
not less than those enjoyed by the administrative class 
of Civil Servants was carried unanimously. 

Prof. Leonard Bairstow was elected president for 
the ensuing year. 


University College of Swansea, 

T HE University College of Swansea, which was 
incorporated in January of this year and made 
a constituent college of the University of Wales by a 
new University charter sealed as recently as 
August 13, opened its first session on October 5. 
The court of governors of the college held its annual 
meeting on Monday, November 15, and at the con¬ 
clusion of the meeting the principal, Dr. T. Franklin 
Siblv, delivered an inaugural adaress. 

After paying a tribute to the pioneers of the univer¬ 
sity movement in Wales, the principal recalled the 
fact that the local initiative and private benefactions 
which brought the college into being had their main¬ 
spring in the demand for scientific teaching and re¬ 
search which should benefit the great industries of 
the district. Byt no time was being lost in making 
provision for a faculty of arts, in willing response 
to the insistent local demand which arose from the 
conviction that a one-sided institution could possess 
no full title to university rank. It was, however, in 
the domain of science that the college would always 
discharge a large part of its mission; and Dr. Siblv 
laid emphasis upon the true humanity of the man of 
science and the nobility of the scientific ideals of a 
search for truth and of a disinterested co-operation 
with other workers. 

The college was situated in the industrial heart of 
Wales. The leaders of local industry, headed by the 
president of the college, Mr. F. W. ’Gilbertson, were 
displaying a unique degree of enlightenment and 
generosity in their support of the college. To the 
original endowment fund of some 70,000!. they had 
already added donations amounting to more than 
4000I. and subscriptions which totalled more than 
6000/. per annum. The subscriptions, having been 
promised for a period of five years, were expected to 
earn an equivalent annual grant from the State. Dr. 
Siblv believed that the workpeople of the district 
would prove no less staunch as supporters. T 
The Municipality of Swansea, which had promoted 
the college, had already given a magnificent site of 
fortv-five acres in Singleton Park, offered the use 
of Singleton House, and promised further support. 
The college set the highest store on all grounds by 
its close association with the town. 

There were, however, some serious material dis¬ 
advantages. The adverse factors of inflated prices 
and depreciated currency were all the more serious 
In view of the relatively heavy cost of staffing and 
equipping technological departments. The measure 
of State aid in sight was quite inadequate. 

Outlining the range of their activities and the spirit 
in which thev entered upon them, the principal laid 
stress upon their work in applied science on one hand, 
and upon the extra-mural field open to them on the 
other. Thev possessed the means of building up a 
great school of metallurgy which would work in the 
iclosest co-operation with Industries at its verv doors. 
A strong department of mining and fuel technology 
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woidd be essential to the future development of the 
college, but the funds needed for its inception were not 
yetforthcoming. They realised the vital importance 
of research in these fields as in others. Adult educa- 
ifeien was one of the greatest problems of the modern 
utftiversitiee, and thev sought to take the university 
to the people in the tullest possible measure. 

It was a duty and an essential of success to asso¬ 
ciate themselves as closely as possible with local needs 
and (national aspirations, but they had also to play 
their part in the world-mission of the universities. 
They were laving the foundations of a great institu¬ 
tion whith would exist and work in order to enrich 
the life of the people. 


.University and Educational Intelligence. 

Birmingham.— The Huxlev lecture is to be delivered 
in the Mason College on Friday, November 26, by 
Prof. C. S. Sherrington, who has chosen as his sub¬ 
ject “The Gateways of Sense. 11 The lecture is open 
to all members and friends of the University. 
Edinburgh. —Dr. John Stephenson, until recently 

S rofessor of zoologv in Government College, Lahore, 
as i'been appointed lecturer in zoology in the Uni¬ 
versity, 

Oxford. —On November 16 Convocation passed a 
cordial vote of thanks to Prof. James Mark "Baldwin 
"for his offer to pay for the present, in honour of his 
iriend, Prof. Poulton, an annual sum of tod. into a 
fund to be called “The Edward Bagnall Poutton 
(Fund, 0 to be applied at the discretion of the Hope 
professor of zoology for the time being in the promo¬ 
tion Of the study of evolution, organic and social. 
iProf. Baldwin has also announced his intention of 
learirtg'by will moneys for the sustentation of such a 
'fund. 

The 1 nomination by the Council oHhe Royal Society 
of 'Prof. C. S. Sherrington, Wavnflete professor of 
physiology, to the presidency of the society has given 
great satisfaction throughout the University. 


Mr. G. S. ’Robertson has been appointed lecturer 
on agricultural chemistry in the newly founded 
department of agriculture df the Queen’s University 
of ^Belfast. 

Lord Atholstan has given 100,000 dollars (more 
than 25,000!. at the current rate of exchange) to the 
special fund now being raised by'McGill University, 
Montreal. 

Thb Toronto correspondent of the Times , in illus¬ 
tration of the liberal attitude of the Quebec Govern¬ 
ment towards education, states that the Legislature 
will be asked to vote a ,000,000 dollars (approximately 
350,000!.) to McGill University. 

Col. S. L. Cummins, who in 19 n succeeded Sir 
William Leishman as iprofessor of pathology of the 
Roydl Army Medical College, Millbank, has been ap¬ 
pointed to the new choir of tuberculosis at the Welsh 
National Medical School, founded by Major r David 
IDavies, M.P. 

Wb learn from the Times that the'Government of 
Burma has decided to establish a university at Ran¬ 
goon. The administration will be in the hands of a 
council, with an executive committee, comprising 
representatives of such bodies as the Burma Chamber 
of Commerce and the Rangoon Trades Association, 
while matters connected with teaching will be in 
charge of a Senate composed almost exclusively of 
professors and lecturers. 
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I Dr. Russell Wells, Vice-Chancellor of the Unl- 
| Yersity, was entcrtahwil at a house dfeitW-pt the 
University of London Club on November so. Lord 
.Moulton, who presided, paid ,a high tribute to ftr, 
Wells’s work for the University, referring particularly 
to his success in raising 500,000!. for degrees, in com* 
merce, mainly from men .of business. Work of this 
kind tended, he said, to break down the Isolation which 
was so frequently the bane of Universities. Dr. Wells 
said that their object was to make the University of 
London in the educational world what the City of 
London was in the world of commerce. 

The first Congress of Universities, which was held 
in London in 1912, was a conspicuous success. All 
the universities of the Empire, h to i the nuifiber of fifty- 
three, were represented, in most cases by their execu¬ 
tive heads, together with several of their professors. 
The report of the proceedings, an imposing volume 
of some a6o pages, is a valuable contribution to the 
politics of education. The Universities Bureau was 
an outcome of this congress. To it was entrusted 
the summoning of future congresses at intervals of 
five years. The war prevented this intention from 
being carried into effect, and, mnee hostilities ceased, 
the great pressure under which the universities have 
been working has made it impossible for their 
representatives to gather from the four corners 
of the Empire earlier than next summer. It 
has now been arranged that the second con¬ 
gress Shall foe held in 1921. Dr. Alex Hilt, 
who organised the first congress and has acted as 
secretary 'to the Bureau since its institution, Is en¬ 
gaged in its promotion. The number rtf universities in 
the Empire has now increased to fifty-eight. It is 
hoped and anticipated that all will make a point of 
sending delegates to this great council on higher 
education. With great generosity the University of 
Oxford has invited all members of the congress to be 
its cuests 'on Jiffy 5-$. The Chancellor of 
the University, Lord Curzon, will preside over the 
morning session Tm July 5, and Mr. A. J. Balfour, 
Chancellor of the University of Cambridge, will pre¬ 
side in the afternoon. On the preceding day the 
congress will assemble in London for certain Cere¬ 
monial 'functions and entertainments, of whfch the 
programme will be announced at a later date. During 
the ' fortnight preceding the meeting of * the congress 
members from overseas will visit the various universi¬ 
ties of the United Kingdom in turn, 'in order that 
they may become acquainted with their methods and 
resources. 


Societies and Academies. 

^London. 

"Sackty, November n.—Sir J. 7 * Thomson, 
president, in the <Jhair.—*Dr. W.'G. RMcwaott: The 
calcification of the vertebral centra in sharks and rays. 
In the course of the inquiry 150 Sharks and ray«, 
belonging to* 08 species and *44 genera, were examined. 
The investigation largely resolved itself into ascertain, 
mg the limits of the three component (asrtihqses of 
the definitive centrum, namely, the sheath-cartilage, 
the arch*cartilage, and the perichondriaily 'produced 
cartilage, and studying the relations of the calcified 
lamellae to these parts. Similarity in; pattern of/the 
calcified Jamdlke fe Shownrn certain cases to be homo* 
plastic, the lantetl® being'developedin sheath-mtitoge 
in some genera anfd in periehon&ial cartilage in 
others. Tn some cases the similartty may be Bocrounteid 
"for i>y convergent degeneration from anceetral types 
WliitSh ihere is reason to believe were themselveraff- 
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Usmtit intheir mode of calcification, The. distribution 
and proportions of the three kinds of cartilage com¬ 
posing the centrum are of greater morphological inv 
pomiKe .than the disposition of the calcified lamella 
in them, and*the difference between xhorda-oentra and 
arco-centra is relative rather than absoluto. In some 
cases (Lamnidse) the centra possess so little sheath- 
cartilage that they approach the areo-centra of Esox 
and Amia.^-Dr. A. Compton : Studies in the mechanism 
of enzyme action, L : Rdle of the reaction of the 
medium in fixing the optimum temperature of a fce¬ 
ment.—C. H. RelUway ; The effect of certain dietary 
deficiencies on the suprarenal glands. Changes ip the 
size and adrenalin content of the suprarenal glands 
of pigeons were found constantly when the diet con¬ 
sisted, of polished rice alone, or when an adequate ration 
of protein or of fat was added to the dietary, and were 
associated with the appearance of polyneuritis. The 
daily administration of a sufficient amount of “Mar- 
mite ” to the diet of polished rice prevented these 
changes from occurring. An attempt was made to 
explain the enlargement of the adrenals as being due 
partly to congestion and oedema of the gland*tissucs, 
and partly to the storage in the cortex of the gland 
of lipoids set free by the breaking down of body- 
tissues. The investigation of the cholesterol content 
of the adrenals of normal and polyneuritic birds did 
not support this theory of lipoid storage* The in¬ 
creased residual content of adrenalin was attributed 
to diminished output of adrenalin i as a result of the 
greattv lowered metabolism in birds fed on deficiency 
dietaries. The histological appearances of the glands 
suggested obstruction of the venous outflow from the 
medulla by cortical hypertropy as an additional cause. 
(Edema in birds fed on deficient diets was of infre¬ 
quent occurrence, and could not be produced by the 
daily administration of large doses of adrenalin. It 
does not appear to be causally related to an increased 
output of adrenalin.—K. JI CMffni; The genetics of 
sex in Funaria hygromeArica . Cultures of F. Hvgro- 
metrica ■ from snores reproduced the normal monoecious 
plants ; vegetative cultures derived from the antheridia 
and the surrounding “ perigoniaP’ leaves of' the male 
“inflorescence’* produced’ male plants only, pointing 
to the probability that a separation takes place suen 
that the element upon which the monoecious condition 
depends is dropped out of those cells from which the 
male organ with its surrounding leaves \s formed. 
Vegetative.cultures ftom the archegonium and the sur¬ 
rounding “perichaetia! ,n leaves have been made, and 
have produced typical monoecious plants. The com 
elusion is that: up. to the point of the formation of the 
female or^an the cells of the haploid gametophytic 
phase retain the power tt> produce monoecious plants, 
whereas the leaves surrounding the male organ have 
lost this power. Sex-segregation here occurs in a 
haploid tissue- 

GeologlcalSeciety, November 3,—Mr. R. D. Oldham, 
president, in the chair.—Miss.Mi E. J. Chandler ; The 
Arcticflotaof f the Cam. V&Ueyat Barnwell, .Cambridge. 
The Pleistocene loams and gravels at Barnwell, Cam¬ 
bridge contain peat-seams showing- variations in 
character, which are-probably dependent on the ordinary 
laws* of transport, by water/ These seams * have added 
numerous new/ plants to the small flora previously 
known, to. occur; therein,, so that the floral list now 
includes about eighty-nine species. The plants* iden- 
>« Mows : (t);The Arctic element. 
(^ The plarrts of wider distribution. (3) The southern* 
elementi. 4 ) The calcareous-soil element. f«t) The 
estuarine element, Attention Is directed to the com¬ 
plexity of theflbra because of its bkKirmg.on the whole 
question of peat* deposits In river-gyavidt. The Arctic 
floras of a the. Lea and Cam* Valley differ in the occur- 
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rence, to a great extent, of< different plants and plant- 
families in tne two cases, and in the more pronounced 
Arctic character, exotic element, and calcareous* 
soil element in the Barnwell flora; If the floras lived 
during different cold periods, their discrepancies could 
be explained by an appeal to the interval of time 
which separated them; if, as seems more probable 
from stratigraphical evidence, they lived during the 
same cold period and were approximately 1 contem¬ 
porary, the gradual oncoming or decline of the cold, 
together with the respective geographical situations, in 
the two cases, would probably be a sufficient explana* 
tion of their points of dissimilarity. 

Aristotelian Society, November 8.—'The Very Rev. W. R. 
Inge, Dean of St. Paul’s, president, in the chair.— 
W. R. Iftga : Inaugural presidential-address* cm “ Ik 
the Time Series Reversible? ” The kinematograph 
has illustrated the possibility of observing events in 
a reversed time order; is it possible that we might 
actually move through time in a reversed order so 
that effects would be thought of as causes? If 1 the 
osltions of earlier and later and of past and future 
along to appearance, and not to reality, the reaf order 
will be a series, but a series without change and with¬ 
out rime. The psychological theory of the “specious 
present” was criticised, and also the scientific con¬ 
cept of cause. In regard to the first, it was sug¬ 
gested that our consciousness of the present is our 
point of contact with supra-temporal existence, and 
that our tendency to identify this experience with the 
moving line which divides past from future is an 
error. Immediacy belongs onlv to a supra-temporal 
mode of intuition. With regard to the conception of* 
causation, it had been almost driven out of natural, 
science, and it would be a good thing if it were 
driven out of philosophy too. Time-succession seems, 
to belong to a half-real world and to share its self- 
contradictions. We are partly in this half-real world 
and partly out of it. We are enough out of it to 
. know that wc are blind on one side, which we, 

. should never know if time were real, and we insidfc it. 

Cambridge. 

Philosophical Society, October 25.—Mr, C. T. R. 
Wilson, president, in the chair.- K. Tomsk! and 
W. J. Harrison 1 : The stability of the steady motion 
of viscous liquid contained between two rotating co¬ 
axial circular cylinders. It is shown that the steady* 
motion is unstable for one particular type of disturb¬ 
ance, and that a considerable degree of viscosity is 
needed to give stability in the case of some other 
mod&? of disturbance/ It is not possible to dis¬ 
criminate on a theoretical basis between the relative 
stabilities when the inner cylinder is rotating and the 
outer fixed, and vice versa. A criterion suggested by 
Prof. Lamb is discussed. Further, an explanation is 
given of the apparent discrepancy between the con¬ 
clusion of Reynolds that a certain degree of viscosity 
is necessary for stability and the conclusion, of Lord 
Rayleigh that certain steady motions of an inviscid 
liqpid are stable, without' making the assumption that 
there is a finite difference in behaviour between a 
viscous and a non-viscous liquid.—M. M. Rtou and 
Prof. G. H. r fffcrdy: Le principe de PHragmdn- 
Lindeldf.—G. P. Thomson: A note on the nature of 
the carriers of the anode rays.—ML H, Ctomif : The 
distribution of primes.—Prof G» H. Hkrdy : Note on 
Ramanujan’s trigonometrical function ^(n), and cer¬ 
tain series of arithmetical fuoctions.-rL. J. Mordell: 
The representation of an algebra|c number as a sum 
of four squares.—Major P.. A. MicWifcOB : The parity 
of the number which enumerates the partitions of a 
number. 
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Manchester. 

Literary and Philosophical Society, October 19.—Sir 
H«nry A, Miers, president, in the chair.—C. E. 
Stromcyer : An attempt to explain the real nature of 
time, space, and other dimensions. The author said 
that in the remote past doubts seem to have been 
entertained about the reality of time and space, and 
of matter it seems always to have been believed that 
it could be made to appear and disappear. Kant 
and Schopenhauer were converts to the new 
belief in the indestructibility of matter, but 
dltserted of time and space that they were functions 
of the brain. They may, therefore, be looked 
Upon as being the innocent originators of the 
modern idea that the world is mind and matter. In 
their days energy and its conservation or indestructi¬ 
bility had not been discovered, but they suspected that 
besides matter there was another reality which they 
respectively called “das Ding an sich “—the real thing 
—and “der Wille zum Lcben “—-the will to live. They 
did not explain what they meant by reality, and the 
author pointed out that they should have* said that 
time and space were relatively unreal to matter and to 
the “real thing,” in the same way that length, breadth, 
and depth are relatively unreal to space, if this be 
taken as the standard of reality. The author then 
said that dimensions, using the term in its widest 
sense so as to include time, space, velocity, work, pres¬ 
sure, and all the electric, thermometric, and chemical 
dimensions, were unquestionably factors of energy. 
Energy always appears as a product of these factors, 
never as a factor. It stands in marked contrast to 
every one of its factors in being indivisible quantita¬ 
tively until it has been divided Qualitatively. It cannot 
be located in the same sense that length may be said 
to be located in space or a volt in an ampere. Energy, 
in contrast to its, factors or dimensions, seems to be 
the only “real thing”; all its factors, our world, are 
relatively unreal, but amongst each other thev appear 
relatively real. Thus, contrary to Kant’s and Schopen¬ 
hauer’s views, matter is both as real and as unreal 
as are time and space. The author also dealt with the 
fourth dimension, and showed that it was not a real 
one. 

Edinburgh. 

Royal Society, October 25.—Prof. F. O. Bower, 
president, in the chair.—The president delivered an 
address on “ Size: A Neglected Factor in Stelar 
Morphojogy. ” The purpose of the address was the 
application of the principle of similar structures to 
certain internal tissues of plants. The principle had 
been used by zoologists to explain certain peculiarities 
of the animal body, both external and internal. 
Botanists had been slower to use it in relation to 
plants, though it had been pointed out that the limit 
of size of trees is imposed by the fact that the 
of the trunk increases onlv as the square, 
while the weight increases as the cube, of the dimen¬ 
sions. The same relation holds for the limiting 
surface of internal tissues in proportion to their bulk; 
as the size increases the surface varies as the square, 
while the bulk of the tissues enclosed varies as the 
cube. If, then, interchange of soluble substances 
through the limiting surface be proportional to its 
area, as the size is increased there will come a limit 
beyond which further increase Is impossible unless the 
form be altered. This general position was used to 
explain the verv complicated vascular svstem in certain 
plants, especially the ferns. The breaking up of their 
vascular tracts into curiously elaborate masses was 
held to be a necessary consequence of the need for 
Increased proportion of surface to bulk in the larger 
forms. It was also exemplified in certain roots of 
palms and other plants. The reason why the difficulty 
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did not arise in ordinary tree-trunks Was that after 
the early stages th6 strict limitation of the conducting 
tracks was broken down. But in fern-stems and 
palm-roots it was strictly maintained in the adult, and 
this was what raised the difficulty and accounted for 
the peculiar structure which they showed. 

Paris. 

Academy ol Sciences, October 26*—M. Henri 
Deslandres in the chair.—P. AppcU : The ellipsoidal 
oscillations of a liquid sphere.—P. Termier and W. 
KIlian : The tectonic signification of the fragments of 
mica schists, various crystalline rocks, and green 
rocks which crop out here and there near Briangon 
in or at the surface of strata of Briangon facies.— 
C. Nicolle and E. Cowell; The preventive vaccination 
of man against Mediterranean fever. Experiments on 
human subjects showed that it is easy to vaccinate 
preventively by subcutaneous inoculations of dead 
cultures. The duration of the immunity has yet to 
be determined.—R. Birkeland: Resolution of the 
trinomial algebraical equation by higher hyper- 
geometrical functions.—M. Zervos : Some transforma¬ 
tions of partial differential equations of the second 
or der.—C. Camichel, D. Eydoux, and A. Foch : The 
transmission of energy by vibrations of liquids in 
pipes. M. Constantinescu has recently described his 
researches on the transmission of energy by means 
of vibratory waves in a pipe full of liquid. As the 
methods of calculation have not been published, the 
author develops the theoretical side of the Question by 
the general method given by Allievi.—A. Buhl: The 
symmetries of the gravific field and the Lorentzian 
extension of Hamilton’s principle.—E. Jouguet: The 
variation of entropy in waves of shock of elastic 
bodies. The variation of entropy is of the third order 
at least, and hence for small discontinuities the 
dynamic adiabatic law of Hugoniot is very near the 
ordinary adiabatic law.—P. Dejezn ; The Ar a point of 
steels and of martensite. In a recent paper by 

L. Guillet a diagram by M. Chevenard was given 
relating to iron-nickel alloys practically free from 
carbon. For alloys between o and 25 per cent. of 
nickel the curve of the Ar s points showed no dis¬ 
continuity, and this appeared to contradict^ some 
earlier results of the authors on the critical points of 
nickel steels containing 0 2 per cent, of carbon. In 
the present communication it is proved that the two 
series of results are not contradictory. — M. Barlot: 
Combinations of the halogen derivatives of lead and 
thallium. A study of the electrical conductivity of 
aqueous centinormal solutions of PbCl 3 and TIC 1 
indicated the existence of a compound TICl.PbCU* and 
this was isolated by cooling a boiling aqueous solution 
containing the two chlorides in equimolecular propor¬ 
tions. The crystals separating are of a definite form, 
but after keeping for some time at the boiling point 
in presence of a quantity of water insufficient to dis* 
solve it, they decompose into the two constituents, readily 
identifiable under the microscope. Similarly consti¬ 
tuted double bromides and iodides were also prepared. 
—M. Qodcbot: The systematic degradation of dibasic 
saturated acids of high molecular weight. The 
method of Bouvet has been successfully extended to 
suberic, atelalc, and sebacic acids,-^-A. Dwaton*: The 
estimation of traces of bromine in organic materials. 
—G, DenlgAs: An extremely sensitive colour reaction 
for phosphates and arsenates: its applications. 
Traces of phosphates treated with an acid solution 
of ammonium molybdate and a little stannous chloride 
develop a blue coloration. Arsenates behave similarly,— 

M, Marion : The action of hydrogen peroxide on flour. 
Solutions of hydrogen peroxide allowed to react with 
flour under definite conditions (concentration of 
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hydrogen* peroxide, temperature, and acidity) give off 
oxygen* $nd this can serve as a measure of the grade 
of ate flour.—. Savonria; The continental Aquitanian 
in South Morocco.—P. Bonnet: The structure of the 
Caucasian isthmus gnd its relations with the oit- 
fiejds.-—S. SlflffnMcii; The phytogeny of Elephas tneri- 
dionaUs. —A* Daikon and G, Rougler ; The spectrum 
and theory of the green ray. Photographs of the 
spectrum of the green ray show that the theory of 
anomalous dispersion is untenable; the results are 
clearly in favour of the theory of normal dispersion, 
with absorption of the orange* by the moisture in the 
atmosphere'—C. Dufraiue and ,f. C. Bon grand : The 
measurement of the tear-producing power of irritating 
substances by the mtthode du seuil. The “ concentra¬ 
tion de sew T” is the lowest concentration which can 
be detected by its action on the eye in 30 seconds. 
This concentration for benzyl bromide is taken as unity 
in the measurements, and, although observers differ 
In sensibility, the comparative results expressed in 
this manner are independent of the observer. Figures 
are given for the principal larrvmogenic substances 
utilised in the war.—R. Wurmser : The action of 
radiations of different wave-lengths on the chlorophyll 
assimilation.—L. Dertouctaei : Physiological observa¬ 
tions on Convoluta roscoffensis,— A. Krcmpf: The 
larval development of Coclopiana gonoctcna<-~T. 
Wintrebcrt: The embryonic functions of the apparatus 
of relation in the anamniotic vertebrates. 

Naples. 

R. Accademta delie Sclenze flslche e matematicbe, 

April 3.—Prof. Monticelli, president, in the chair.— 
G. d’Enumo ; Miocene ichthyolites from Syracuse. A 
description of four species of Teleostomi new to the 
fossil fish fauna of the calcareous Miocene deposits 
of the province of Syracuse, of which one (Pagellus 
siracusanus ) is new to science, and also one repre¬ 
sentative of the Elasmobranchi of the genus Car- 
charias. The paper is accompanied by a plate of 
Sparnodus vulgaris, Pagellus siracusanus, and Cal- 
lipterix spinosus .—M. Picone: Riemann’s integral 
and its relation to that of Lebesgue,—E. Pantanelli : 
Elective absorption of ions in equilibrated solutions. 
This is a sequel to the author’s investigations on the 
absorption of ions by plants, in which he employs 
new experimental methods to elucidate the complex 
process of absorption of ions in equilibrated solu¬ 
tions, whether modified by the addition of salts with 
the object of maintaining the same osmotic pressure 
as that of solutions in which marine or terrestrial 
plantslivc, or in experiments with pure salt solutions. 

April 10.—M, Clpolla: Hardy’s criterion of con¬ 
vergence, ii. 

Sydney. 

Royal Society of New South Wales, September i.— 
Mr. J. Nangle, president, in the chair.—G. D. 
Osborne ; The volcanic neck at the basin, Nepean 
River. The general geological features of the neck 
are discussed and a detailed account of the petrology 
of the rocks occurring there is given. The neck, 
which breaks through the Triassic rocks at its surface 
Outcrop, is filled with a fine-grained breccia which 
is intruded by basalt dykes and plugs. The formation 
of the neck with the production of a long, narrow 
vent has been effected by explosive action concen¬ 
trated upon a weak fissure structure lying transverse 
to the monodinal fold In that locality. It has played 
an important part in the physiographic history of the 
Warragamba and Nepean river systems in Cainozoic 
times, the present Junction of these two rivers being 
within it. In the breccia there occur fragments of 
the peridotites cognate with the basalt, and foreign 
xenoliths of rhyolite, gnelssic granite, and sandy lime- 
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stone. The basalt contains only cognate inclusions of 
norites, hyperite, harzburgites, lherzolites, dunites, pyro* 
xenites, and troctolite, the last-named recorded for the 
first time in New South Wales. The cognate inclusions 
represent fragments of a differentiate which solidified 
under plutonic conditions. The rhyolite inclusions 
may have come from the southward extension of the 
Kuttung series, the granitic rocks from ancient ter¬ 
rains and the calcareous clastic rocks fron$ a now 
denuded roof of Upper Wianamatta rocks. Chief 
among petrographical features are the occurrences Of 
two mineral intergrowths, a granophyric one Of 
pleonaste and diopside and a graphic intergrowth of 
augite and picotite,—R. H. Cambage : Acacia seed¬ 
lings, part vi. The seedlings of seven Acacia species 
are described. The author stated that one seed-pod 
of Acacia farnesiana had floated in sea-wnter for more 
than eleven weeks and another for more than twelve 
weeks, and as he had previously demonstrated that 
a seed of that species would germinate after having 
been immersed in sea-water for three and three-quarter 
years, he considered the likelihood of the distribution 
of this species being sometimes effected bv ocean 
currents was strengthened. The twinning of seed- 
lings of Acacia asparagoid.es was recorded, several 
seeds having produced twin plants.—J. H. Maiflen: 
A box-tree from New South Wales and Queensland. 
This tree, which is described as a new species, seems 
to deserve the name of “narrow-leaved box better 
than all the boxes, its juvenile leaves being narrow- 
lanceolate and its mature foliaee almost as narrow. 
The fruits are small and the timber nale brown. It 
is one of the trees known as “malice box.” It differs 
from Eucalyptus bicolor , which has narrow juvenile 
foliage, in the red timber and thick bark of the 
tatter, and is widelv different from E, Woollsxana, 
R.T. Baker, which has broad Juvenile foliage It has 
been collected from Gilgandra, New South Wales, to 
Southern Queensland, and is particularly abundant 
in the Pilliga scrub. The type comes from Narmbri, 
New South Wales. 


Books Received. 

A Naturalist in Himalaya. By Capt. R. W. G, 
Hingston. Pp. xii + 300+ plates. (London: H. 1 ". 
and G. Witherby.) 18s. net. 

Orograpbieal, Regional, Economic Atlas. Part 2, 
Europe. Pp. 32. (Edinburgh : W. and A. K. John¬ 
ston, Ltd.; London: Macmillan and Co., Ltd.) 

IS WUd "Friends at Home. By E. Olivers pfvies. 
Pp. $4. (London: G. G. Harrap and Co., Ltd.) 6s. 

n< A First Trigonometry. Bv Winifred Waddell and 
Prof. D. K. Picken. Pp. vii + 78. (Melbourne: Mel¬ 
ville and Mullen Ptv., Eld.) 

< A Critical Revision of the Genus Eucalyptus. Bv 
I. H. Maiden. Vol. iv., parts 31-40. (Index.) 
Vol. v., part 2. Pp. 23-70+4 plates. (Sydney: W. 
Gullick.) 2 s. 6d. 

Lehrbuch dcr Mineralogie. By Prof. P. Niggh. 
Pp. xii+694. (Berlin : Gebrudcr Borntraeger.) 

80 marks. . . , , 

L’Ether pur, l’Ether materiel et les trois formes 
fondamentales de 1’Energie. By Paul Elmassian. 
Pp. 304. (Gcn&ve: Tmor. Atar.) 

Mathematics for Technical Students. By S. N. 
Forrest. Junior Course. Pd. viii+26n. (With 
Answers.) (London : E. Arnold.) 7a?. 6d. net. 

/ The Experimental Basis of Ohemistrv. By Tda 
Freund. Pn. xvi + 408. (Cambridge: At the Uni¬ 
versity Press.) 30s. net. 
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Tho EeU- 
(2) The Value of Basio Prin- 


THURSDAY, Hammm 18. 

ROtal Rotas to Socisn, at 3.—Prof. A, \V. Bicker ton 
/Uoim of Astronomy to Botany, 
tuple*. 

Royal BOOiKTi, ot *.30.—Sir Arthur Behustor: The Absorption And 
RoatteriAg 0f Light.—Prof. O. W. itioharduon : The itittiaaiou of 
EJootrom under tlio Influence of Ohcmioal Action.—Dr. A. E. 
Oxley: Magnetism and Atomio Structure, 1.—Prof. A. 0. 
Banktne: The Proximity of Atoms iu Osseous Molecules.— 
Prof. A. O. Kan kmc: The BimUarity between Carbon Dioxide and 
Nitrous Oxide—Dr- A, M. Williams: Porous in Surface Films. 
Fart 1., Theoretical Considerations; Part IJ.» Experimental Ofj- 
■servAtions and Calculations ] Part III,, The Charge on Colloids. 
Linnsan Socurty, at S.—lVof. Ji. S. Goodrich: A New Type of 
Tcieostean Cartilaginous Pectoral Girdle found in young 
Clupcirls.—Dr. J. C. Willis: Endemic Genera and Species of 
Plants. 

Royal aeronautical Society (at Royal Society of Arts), at 5— 
L. Damblmno: The Problem of the Helicopter. 

Royal Society or Mxoicimk (Dermatology Section), at 5. 

Institution or Mining and Mmau/uboy (at Geological Society), 
at 5.30.—J. Morrow Campbell: The Origin of Primary Ore De¬ 
posits (Adjourned Discussion).—H. C. Robson : Converting High- 
grade Matte in Magnesite-dined Converters—0, Bracken bury : An 
Automatic Counting Machine for Checking Tram Wagons, 
Ckild-Btudi Society (at Royal Sanitary Institute), at C.—Dr. 
P. G. Orookthank: The Anthropological Study of the Feeble¬ 
minded, or Imbeciles and Apes. 

Institution or Electrical Knu inkers (at Institution of Civil 
Flngfrver*), at 0—LI. B. Atkinson: Inaugural Address. 
Institution nr Automgsjlk Ifliroi wears, at 8.—London Graduates* 

Meeting. 

QhyKtcal Sociftt, at 8. 

Wmitu Society (at Royal Society of Arte), at 8,—A. A. Camp¬ 
bell Bwlnton: Address. 

RAntoept Society (In Physios l>nture Theatre, University College, 
Gower Street), at 8,15.-—Dr. It. Knox r Presidential Address. 

FRIDAY, November 11). 

BorsL Socuwr or Mkdiciwie (Otology Section), at 5.—Sir William 
Milligan: Chronic Catarrhal Otitis Media; Some Thoughts and 
Suggestions. 

IMH 1 TUTION of Mechanical Kwoinems, at fl_Ciapt, J. 8. Arthur: 

•Sterilisation of Water by Chlorine .Gas. 

Institution or Kluctuical Rnoinrura (Students' S&oticn) (at City 
'And Guilds (Rug.) College, Exhibition Road), nt-fi.^0.—0. 0. 
Batrrsnn : The Incandescent Kloofcrio Lamp from the* Inside. 
Junior Institution or fiNX*rwE*a« ( at 7.—G. H. Ayros and Others: 

DisoussiOn on ' Economical Transmission of Power. 

Rom Bocimti or Mkihcink (Electro Therapontics Sections), at 
SM —Discussion: Radio-therapy ; Prof. S. Russ : Physios.—Dr. 
Batten : Superficial Therapy—Dr. Fin si: Deep Therapy. 

SATURDAY, Novmsm 20, 

FmaiOLOOiCAL Sooiett (at St. Bartholomew's Hospital), at A 
Jf£W2Mr, Novxuua 32. 

Hoist Bocibtt or Meoiciki (Odontology Section), at 8. 

Horn Omhmunucal Socorr (at Bolton Hall), :ot 8.80—Major 
F. M. Bailey: A Visit to Bokhara fr 1910, 

Medical Bocistt or London (at 11 Obandos Street, W.l), at 8-30.-~ 
Dr. F, J. Boynton, Dr. D. H. Patirraon, and Dr. J. 0. Gpenoe: 
A Study of an Outbreak of Acute:Rheumatism in;Children under 
12 Years—Dr. G. R. ,8. Ward: Seme Disorders v of the Myo¬ 
cardium (Illustrated by the electrocardiograph). 

TUESDAY, Novembu* 23. 

Rotal Botanic Society, at 8—Prof. A, W. Biekerton : The Rela¬ 
tions of Astronomy to Botany- (3) Complex Changes of Season 
and Climate, 

Sociological Society (at 85 Bolgrave Road), at 5.15.—C. R. Knock: 

Suggestions towards a tehee of Corporate Life. 

Royal Sooiett or AIedicins <]Medicine Section), at 6.30. 
iN'NTYTVriON Of pETBOLEOM TlOTNOLOOIMO («t Hoyal floofr ty Of 
Arts), at 6.30—Short Ohemioil Papers. 

Royal Photoubawhc Society or Gaeat Bui tain (Teehnloal Meet* 
lug), at 7.—W. T. Wilkinson : The W*t Collodion Process De¬ 
monstrated, and an Incursion into Idtho-Photography. 

Royal AnthhotolooIcm, Institute (at Royal Society), at 8JW— 
Dr, A. O. Haddoo: Migrations of Cultures In British Hew 
Guinea. (Huxley Memorial Leoture.) 

WEDNESDAY, NctiHin 84. 

Institution or Kliectbical Enointow (Wireless Beotion) (at In¬ 
stitution of Civil Engineers), at Dr* H. Boole*: Address, 
Royal Society or A am, at fi—Ur. F. W. RdrldgoGreec: Colour 
Titian-and Colour Blindness. 

Institute or Cnemistut (fr Chemfoal Theatre, University College, 
Gower Street), at 8—J. Turney Wood < Some BoUntilo Aspects 

of Tanning- 

TfUrRSDAY , Novwtt** 86. 

Royal Bociitt, at 4—Spatial General Meeting i4o eonslder the 
Annual Report of Council,—At 4.30—FinerfPrpf, L. 
Will: The Growth of Seedlings 1 U Wind.—Prof. r7T. Barring? 
jnfce Wlsctaf Thyreid-fiseding and ef TI^-fmaathyT^daetoi^r 
upon the Pltultrin Content of the Posterior Lobe Of the Pituitary, 
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■a. c*wiliw»w-.ir^ 
in the South Afrioan Clawed Frog—Prof, 1 
& >A. iKeUtboote: OtUular Imnsn^ty. Oboil 
and Acquired Immunity to*.Odbsa Yhniwa—L. ,T. Hogbau: 
onTbynaptir mTTh* HnoJoar, Organisation of the Onn OtlW 
m zZbtlhda depress a. „ A . T , ,a ; -' 

Chadwick Pesuc 1«ectubu (at Aha 'MedHal Hooiety of London), 
at 6 . 16 -^Prof. J. B. Farmer; Some Bioiogmal Aspects of Jtisjmas;; 

Institution or Euotbical Evstmme <at Institution of Civil 
Engineers), at fl—W. $. Woodhonse: The Distribution df BleO- 
tricitv—R. 0. -Rapp: Some Ecenemio Aspoets df KiH.T. 'Dis¬ 
tribution by ^Underground Cables. 

Eottt Extlojution Sooibtt (at Royal Rooiety), at 8B0—Prof. G. 
Elliot Smith; The Roydl MtunmJes, 

Royal Society or Medwine (Urology ’Section), at 8:80. 

FRIDAY, rNovsMWHt 28. 

Royal Society or Medicine , (Study Of Disease in Childrun See- 
tiou), at 5. 

Institution or Electrical Hnonnusns (Students' Section) (at the 
City and Guilds Technical College, Leonard Street, H.O.), at 
8.30.--A. J, O. Watts: Electricity and the Paper-making In* 
dustry. 

Optical Bocim and Physical Sooiett of London (at Imnerlil 
Oolite of ^loie»cc and Technology), at 7—The Making of Re-i 
fleeting Buffooea. ( 0 ) Technical Metboda and Process, (6) Pre- 
forties of Reflecting Surfaces (Reflecting Powers, eto.). 

Royal Societt or MEDtciNB (Epidemiology and Btate Medicine 
Beotion), at 8.30,— Dr. A. Chaplin : Measures for Preserving the 
Health of Seamen on Board Ship. 
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Editorial communications to the Editor. 

Telegraphic Address: PHUSIS, LONDON. 
Telephone Number: GERRARD 8830. 


British Dyes. 

N view of the present large importation of 
German dyes into this country, a strong 
appeal for the protection of the British dye in¬ 
dustry is made by Dr. Herbert Levinstein in the 
Morning Post of November 19. Dr. Levinstein 
points out that the pledge given by Sir Albert 
Stanley, President of the Board of Trade, on 
May 15, 1918—namely, that the importation of 
all foreign dyestuffs ‘should be controlled for a 
period of not less than ten years after the end of 
the war—has never been redeemed, and adds : 
“Nobody suggests that a prohibition of imports 
except under licence should be permanent. Ulti¬ 
mately, the industry must flourish on its own 
merits, prosper by its efficiency, by the originality 
of its inventions, and by the scale of its opera¬ 
tions.’* 

It would seem to be a simple matter for the 
Government to allow imports under licence of 
such dyes as are required, but not yet manufac¬ 
tured, in this country, and to exclude those which 
can be shown to be produced here in adequate 
amount. That the position is not quite so simple 
as would appear from this is shown by the state¬ 
ment of the Prime Minister so recently as 
November ji, to the effect that no guarantee 
t could be given that this measure would be brought 
in before Christmas unless it could be shown that 
% measure was non-contentious, and by Dr. 
Levinstein's own very serious and alarming state¬ 
ment, that since July last, owing to the large im¬ 
portation of German dyes which has taken place, 
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a great injury has already been inflicted on the 
dye industry, and consequently on the textile in¬ 
dustries. Progress has been arrested, develop¬ 
ments brought to a standstill, great plants closed 
down, and large numbers of workmen thrown 
out of employment. At the same time, whilst 
in July, 1914, the German supplies were above 
80 per cent, of the dyes used in this country, in 
July last the output of the British Dyestuffs Cor¬ 
poration, Ltd., was greater in quantity, though 
less in variety, than the total quantity of dyes 
imported from Germany in July, 1914. 

The only conclusion that can be drawn from the 
Prime Minister’s statement is that opposition 
exists to the apparently logical measure which the 
dye manufacturers desire to see introduced, and 
this can come only from the dye users. Dr. 
Levinstein’s statement shows, further, that 
German dyes, of the same kind as are being manu¬ 
factured here, are being bought on the large scale 
in preference to the dyes made at Huddersfield 
and Manchester. Evidently the dye users have a 
very strong preference for German dyes, even of 
the commoner kind. It was to be expected that 
the more complicated dyes which the Germans 
produce, but which are not yet made in this 
country, would be eagerly acquired by the dye 
users when available, but that the British Dye¬ 
stuffs Corporation would be compelled to close 
down great plants and discharge large numbers of 
workmen immediately following importation from 
Germany was not anticipated, and is a matter of 
most serious moment. 

There can be only two reasons for this: either 
the products made by the British Dyestuffs Cor¬ 
poration are not of the same quality as the German, 
or they are of the same quality, but must 
be sold at a higher price. Dr. Levinstein sug¬ 
gests that the latter is the case, for he says: 
“ Owing to the depreciation of the mark, they 
[the Germans] can undersell any English makers, 
and yet make large profits.” Whatever may be 
the depreciation in the value of the mark, it does 
not appear that the Germans are underselling the 
English manufacturers. As was stated recently 
in these columns, the average price of the 1500 
tons of German dyes mentioned in the House of 
Commons as having been imported during the 
first nine months of this year was 7$. ud. per lb. 
Even supposing that part of this quantity con¬ 
sisted of very highly priced dyes, presumably not 
manufactured here, yet the quantity of the 
cheaper class of dyes *nust have been large if, as 
we may presume, they were at least partly 
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responsible for the collapse referred to by Dr. 
Levinstein, and, therefore, their average price 
could not have been very much less than 7 5 * 
When it is considered that the average pre-war 
price of the majority of dyes advertised at present 
by the British Dyestuffs Corporation was very 
much nearer is, than 8s., it is difficult to imagine 
that there can be such underselling as is sug¬ 
gested. 

On the other hand, will the dye users say that 
the quality of the dyes made at Huddersfield and 
Manchester is equal in every respect to that of 
the pre-war (and present) German product? 
Although the shade of the dyes is probably the 
same—and there is no doubt that the product made 
by the chemist in the works is fully equal to the 
German—this product must necessarily be reduced, 
by adding salt or other inert material, to a given 
Standard. Precision and exactness in seeing that 
all deliveries conform to this standard of strength 
are of vital importance to the dyer, and divergence 
from this may well lead him to seek his supplies 
elsewhere. 


Antarctic Research. 

(1) Scottish National Antarctic Expedition: Report 
on the Scientific Results of the voyage of S.Y. 
“Scotia/* during the years 1902, 1903, and 
1904, under the Leadership of Dr. William S'. 
Bruce . Vol. vii., Zoology; parts i.-xiii., Inver¬ 
tebrates ; pp. viii + 323 + 15 plates. (Edinburgh : 
The Scottish Oceanographical Laboratory, 
1920.) Price 50s. 

(2) British Museum (Natural History ). British 
Antarctic (“Terra Nova**) Expedition , 1910. 
Natural History Report . Zoology. Vol. xi., 
No. 9. Mollusca. Part Hi., Eupteropoda 
(Pteropoda Thecosomata) and Pterota (Ptero- 
poda Gymnosomata). By Anne L. Massey. 
Pp. 203-232: No. 10. Mollusca. Part iv., 
Anatomy of Pelecypoda. By R. H. Burne. 
Pp. 233-256 + 4 plates : vol. iv., No, 3. Echino- 
derma (part xi.) and Enteropneusta. Larvse of 
Echinoderma and Enteropneusta. By Prof. 
E. W. MacBride. Pp. 83-94+2 plates. (Lon¬ 
don : British Museum (Natural History), 1920.) 
Prices 7s. 6d. and 8i. 6 d. 

(1) *TpHE seventh volume of the results of the 
1 successful voyage of the Scotia, under the 
able leadership of Dr. W. S. Bruce, contains a 
series of interesting memoirs. Mr, Pearcey iden¬ 
tifies 267 species of Foraminifera, eleven of which 
are new. He thinks the group richer south of 70° 
than north of it, and that the Foraminiferal fauna 
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of the arctic and antarctic regions is strikingly 
similar, from the generally uniform conditions 6f 
temperature extending over the bottom of ,the deep 
sea (more Sir J. Murray). The collection was 
especially rich in Sponges, which are ably de¬ 
scribed, with excellent figures, by Prof. Topsent. 
Ten Hexactinellids were obtained, including new 
species of Malacosaccus, Acseocalyx, Docosaccus* 
and Caulophacus, the size of the first and last 
being remarkable, whilst the wonderful mega- 
scleres and microscieres enhance the interest of the 
group. 

The antarctic seas abound in Tetractinellids, 
though the Scotia procured only three known 
forms. The Monaxonida are grouped as antarctic 
and subantarctic. Amongst the striking forms is 
Cladorhiza thomsoni t a relation of the interesting 
little Cladorhiza of the Challenger, which was sent 
as an Alcyonarian to Prof. Arthur Thomson, of 
Aberdeen. The author repeats his antagonism to 
the bipolarity theory by pointing out the richness 
of the antarctic region in Hexactinellids and their 
paucity in the arctic seas. The wide distribution 
of the Siphonophores Porpita, Velella, Physalia, 
and the Diphyidae is shown by J. H. Koeppern. 
An elaborate memoir on the structure and relation¬ 
ships of the Hexactinian Porponia, Hertwig, is 
given by Prof. Carlgren, of Lund, showing, 
amongst other things, its close connection with 
Halcuria, mesenteries in both occurring regularly 
in the endocoels. The new species is P . antarctica . 

Five species of stony corals are dealt with by 
Prof. Stanley Gardiner, the most important being 
a new species, Madracis scotiae, from the Abrolhos 
Bank. Mr. Laidlaw notices the pelagic Polyclad 
Turbellarian, Planocera pellucida, from St. Paul's 
Rocks; whilst Mr. Pringle Jameson describes the 
Chaetognaths, the wide distribution of which, and 
the large size of Sagitta gazcllae, are noteworthy, 
Mr. L. N. G. Ramsay again takes up the Nereids 
(Polychaets), of which there were six known forms 
and one new— N. falklandica . The peculiar genus 
Sclerocheilus receives important treatment from 
Prof. Ashworth, and a new form, 5 . antarcticus, 
is described. Miss Helen Pixell (Mrs. Goodrich) 
gives a careful account of the four Sabellids arid 
the six Serpulids. The resemblance in certain 
respects of Ehlers’ Sabellid genus Potamis to the 
genus Jasmineira, St. Joseph, merits further 
attention. 

Mr. Tattersall deals with the Schizopods, Sto- 
matopods, and non-antarctic Isopods, together 
with a few Schizopods collected by the Discovery 
in the tropical Atlantic. A new Boreomysis and 
the re-discovery of Exosfhaeroma tristense, Leach* 
are interesting. The occurrence of a new species 
of the primitive Dorid,, Bathydoris, has enabled 
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Mr, J. T. Evans to give an account of its anatomy, 
which is in the main Doridiform, though the 
length of the nerve-collar, the position of the 
cerebral ganglia, and the absence of separate 
gastro-oesophageals diverge, and point to a con¬ 
dition earlier than that in the Pleurobranchids and 
Tritonia. The fusion of the ganglia of the visceral 
loop, again, is a modern feature, like the loss of 
the eyes in deep water. 

(a) The three parts of the zoology of the Terra 
Nova antarctic expedition published by the British 
Museum comprise the anatomy of the Pelecypoda 
by Mr. R. M. Burne, viz. the structure of the 
Filibranchiatc Arcidae, Pectinidae, and Limidac, 
that of the Eulamellibranchiate Carditidae, 
Veneridae, and Anatinidee, and traverse much of 
the ground worked by Pelsener. A curious feature 
is the occurrence of a finger-shaped glandular 
caecum on each side behind the mouth in Lissarca, 
Adacnarca, and Philobrya, in connection with a 
ridge of modified epithelium between the body and 
the gill-axis. The presence of vestigial cephalic 
eyes in these and in Barbatia is also noteworthy, 
and the author thinks that at 250 fathoms their 
function may be other than that connected with 
light. The incubation of eggs in the mantle cavity 
in Adacnarca, in the supra-branchial chamber of 
Anatina, and in the interlamellar space in Veneri- 
cardia is rare in marine Lamellibranchs, and may 
be an antarctic habit. 

In her report on the Pteropods, Miss A, L. 
Massey adopts the terms of Boas, viz. Eupteropoda 
and Pterota for the older Thecosomata and Gym- 
nosomata, since they are really not closely related, 
except for the presence of fins. All the seventeen 
specimens are known forms. If Bonnevie's view 
is correct, some species frequent the surface and 
others occur in the deeper water, so that surface¬ 
netting only might explain the absence of the 
latter. Miss Massey, however, does not allude to 
possible changes of vertical distribution from tem¬ 
perature, storms, light, or darkness. The 
materials have been worked out most carefully, 
structurally and otherwise. The wide distribution 
of Limacina and Clione suggests the possibility 
that several species of the former may yet be 
reduced to varieties, as Vayssi&re holds, and the 
same may be said with respect to Clione limacina 
and C. antarctica. 

Prof. MacBride’s description of the Larvae of 
Echinoderma and Enteropneusta includes four 
species of the former, two of which, a Bipinnaria 
and an Auricularia, are heyir, whilst the latter is 
represented by a species of Tornaria. It is note¬ 
worthy that he was enabled, by the examination of 
Auricularia antarctica , to confirm H. Bury’s 
original .view that the anterior division of the 
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coelomic sac does not become directly converted 
into the hydroccele. The latter grows out as a 
bud from its hinder aspect. Interesting points in 
the structure of Auricularia nudibmnchiata are 
given, demonstrating that Chun's interpretations 
of the hydroccele were erroneous; and what he 
thought to be a median pouch of the intestine is 
really double, so that the larva cannot belong to 
the Elasipoda, in which the diverticulum is single. 
Two examples of Tornaria furnished the author 
with stages in the development of the so-called 
“glomerulus,” or “proboscis gland.” He terms 
the glandular tissue around the blood-space 
“heart-gland,” which he thinks an organ of in¬ 
ternal secretion. All the three memoirs arc illus¬ 
trated by excellent figures. 

W. C. M. 


The Physiology of Pregnancy. 

Radiant Motherhood: A Book for Those who are 
Creating the Future . By Dr. Marie C, Stopes. 
Pp. 246. (London: G. P. Putnam's Sons, 
Ltd., 1920.) Price 65. net. 

HE publication of the report of the Royal 
Commission on Venereal Diseases in 1916, 
and of two reports by the National Birth-rate 
Commission in 1916 and 1920, if it did not 
in itself bring in a new era of frank, open 
discussion of what had been regarded as the 
secrets of la vie intime , at any rate gave to that 
era official recognition, and perhaps something 
al^o of the nature of a benison. When, further, 
it became evident that civilised mankind (includ¬ 
ing womankind) had begun to show its intense 
interest in its own reproduction by experimenting 
upon it, and even by attempting to control it, it 
followed with an almost gravitational certainty 
that individuals would in separate volumes set 
forth the hitherto unrevealed aspects of such 
subjects, and would each try to outdistance com¬ 
petitors in what may be called a race to lay bare 
all the phenomena of the sexual relations which 
precede and of the obstetrical results which follow 
(when they are permitted) the cohabitation of 
man and woman. 

Dr. Marie C. Stopes is one of the authors who 
have trodden this path in literature in her earlier 
works, entitled “Married Love” and “Wise 
Parenthood,” and now in her latest book, which 
she has named “Radiant Motherhood.” She is a 
doctor of science, London, a doctor of philosophy, 
Munich, a fellow and lecturer in palaeobotany in 
IJtiiversity College, London,, and she was a mem¬ 
ber of the National Birth-rate Commission when it 
was preparing its second report; but she lays no 
claim on her title-pages to the possession of any 
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medical qualification or obstetrical diploma. These 
restrictions may not to the author seem to matter 
much, but they inevitably lessen the value to be 
assigned to the more strictly medical and ob¬ 
stetrical portions oi' her work. 

For example, on p. 34 Dr. Slopes writes of the 
tendency for the head of civilised man to get larger 
and so to make the birth of the babies of the future 
through “the gateway of pain” (i.e. the mother's 
pelvis) almost Impossible unless Caesarean section, 
which may have become a racial necessity by that 
time, is perfected; but on p. 155 she ascribes the 
survival of more girl than boy babies to the 
strength of the former, apparently forgetting her 
conclusions about “the gateway of pain," for 
surely the heads of the boy babies (who weigh 
on an average more than the girl babies) are more 
likely to be compressed injuriously in their exit. 

A careful reading of the whole book leaves the 
reviewer in two minds whether to praise it on 
account of the many beautiful and far-seeing 
thoughts in it and the practical suggestions it 
Contains for the relief of the distresses and diffi¬ 
culties of expectant mothers and fathers, or to 
censure it for the impracticability of many of its 
recommendations and for the lack of distinction 
between matters which have been fairly well 
established and those which are little more 
than speculations. It is only fair, however, 
constantly to bear in mind that the appeal 
of the book is pre-eminently to the “young 
happy and physically well-conditioned pair who, 
mating beautifully on all the planes of their exist¬ 
ence, are living in married love" (p. 13), and to 
“middle- and upper-class women" (p. 168). With 
this group as audience it is less surprising to read 
that for the man who “desires to have a child 
who may become one of the master minds" it is 
wise “to mate himself with the long-young late- 
maturing type of woman and let her bear that 
child some time between the age of thirty-five 
and forty-five." At the same time, even that type 
of woman within these years is likely to have 
rigidity of the “gateway of pain" just as 
any other elderly primipara has, so the ex¬ 
pected “master mind” may come to be a 
still-birth. All the way through her book 
Dr. Slopes is impeded by the confusion of 
thought which reigns when one group of 
parents is being advised and another is being 
scolded. The radiant motherhood which is written 
about is for the few. This becomes clear when 
We read (p. 50) that "the ideal way of spending 
the earlier months of coming parenthood is in the 
form of an extended honeymoon, in which the 
couple, travelling slowly, should follow the guide 
of seasonal beauty," etc.; that the fertilising union 
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should take place "on a holiday into wild and. 
inspiring solitudes"; and that after giving birth 
to her child the mother "should lie about for the 
whole of six weeks” (p. 174). 

With two very difficult subjects Dr. Stopes 
deals in her own way. In the chapter which she 
calls “The Weakest Link in the Human Chain," 
she tries to decide the best way of answering the 
child when he or she asks about sexual and re¬ 
productive matters. She cuts the Gordian knot 
by recommending that “the child's first instruc¬ 
tion in its attitude towards its sex-organs, its 
first account of the generation of human being*, 
should be given when it is two or three years 
old "; and she adds : " A child so tiny will usually 
not remember one word of what was said to it, 
but the effects on his outlook will be deep.” The 
other difficult question is that of sexual connection 
during pregnancy. Several of the chapters con¬ 
tain very useful advice, and that (the tenth) on 
the physical difficulties of the expectant mother is 
full of such; but is Dr. Stopes aware that at ante¬ 
natal clinics these things are being commonly 
taught to all expectant mothers, sometimes with 
quite usefully irradiating effects? Not a few ob¬ 
stetricians believe that morning sickness and some 
of the other impedimenta of pregnancy are pre¬ 
ventable. 

In other chapters, as has been hinted already, 
the author reveals a rather extraordinary readi¬ 
ness to consider strange stories, such as that 
Oscar Wilde's character was determined by 
thoughts which his mother cherished about him 
whilst she was carrying him in her womb. Some 
of her suggested remedies for existing evils arc 
sound, although difficult of accomplishment, such 
as the endowment of motherhood; but the sterilisa¬ 
tion of the unfit by Acts of Parliament might tend 
to do what she herself condemns so much—the 
manufacturing of revolutionaries. Her suggestion 
of a safe method of controlling parenthood by 
preventing conception is taken for granted in this 
volume; it was described in detail in an earlier 
one. 


Roscoe and Schorlemmer's Chemistry. 

A Treatise on Chemistry . By the Rt. Hon. Sir 
H. E. Roscoe and C. Schorlemmer. VoL L, 
The Non-mctaUic Elements . Fifth edition, com¬ 
pletely revised by Dr. J. C. Cain. Pp. xv + 968. 
(London: Macmillan and Co., Ltd., 1920.) 
Price 305. net. 

T is forty-three years since the first edition of 
Roscoe and Schorlemmer s “Treatise on 
Chemistry" appeared. The volumes on Organic 
Chemistry have now passed out pf general ate* 
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but those on Inorganic Chemistry show no sign of 
any decline in popularity, and maintain their posi¬ 
tion almost unchallenged as the standard work on 
chemistry in the English language. It is not 
easy at the first attempt to discover what are the 
special qualities that give to Roscoe’s book this 
attribute of perpetual youth and long-sustained 
utility, but the refusal of the author to sacrifice 
either clearness of exposition or scholarly writing 
in order to reduce the size of the treatise, or to 
overcrowd its pages with detail, has perhaps been 
one of the most important factors in securing 
these enviable attributes. Thus it is still possible 
to turn to the work for the detailed story of the 
investigation of the fixed or variable oxygen-con¬ 
tent of the atmosphere, or of the composition of 
the distillate from hydrochloric acid, without find¬ 
ing that the narrative has been so abbreviated as 
to be valueless except as a guide to the original 
papers. The editors of successive editions must 
have exercised considerable restraint in order 
to allow a full account to be preserved of 
experiments which were becoming too old to 
be modern, but were still too modern to be 
classical. 

In bringing out the new edition, Dr. Cain has 
been handicapped by the fact that he has no longer 
been able to refer his work to Roscoe himself for 
approval; but, having been associated with Roscoe 
in the preparation of the preceding edition, he has 
had special advantages in striving to preserve the 
character and style of the book, and has suc¬ 
ceeded so well in his task that the later dates 
which now appear in the footnotes are the most 
conspicuous marks of modernity. Here and there 
a paragraph remains which shows signs of obso¬ 
lescence, and in an occasional instance [e.g. the 
electrical method of making carbon disulphide) 
modern work has escaped notice; but the new 
edition is a worthy successor to those that have 
gone before, and will contribute its share to the 
long life of the treatise. 

One fault which was formerly characteristic of 
Roscoe’s “Chemistry 11 has almost disappeared in 
the new edition—namely, the conversion of classical 
apparatus into a modern form, without any indica¬ 
tion iathe text of the transformation that had been 
effected. Only one example of this curious pro¬ 
cess appears to have survived—namely, the in¬ 
troduction of a gas furnace with a row of Bunsen 
burners in the figure illustrating the experiments 
on the composition of air carried out by Dumas 
and Boussingault in 164although the joints of 
the apparatus are still shown with the original 
rubber bandages instead of rubber tubing. This 
last link with an old tradition will perhaps be 
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broken when the time comes for a sixth edition 
to appear. 

It is some satisfaction that the printing and 
paper show no sign of deterioration, so tha. the 
appearance of the book is as attractive as in 
former years. Roscoe's “ Chemistry ” has never 
stooped to the use of black type as a means of 
emphasis, nor to the use of smaller type for 
matter of less importance. Evert the conven¬ 
tional division of the text into chapters is missing. 
These features have given to the book a character 
of its own, which clearly appeals to the more 
scholarly type of reader, even if the student finds 
that he is obliged to read the book instead of 
skimming through it from one key-word to 
another. The student will still find, however, that 
he has in Roscoe the best available guide to the 
literature of inorganic chemistry, directing his 
attention to all the more important papers, and 
passing lightly over the mass of detail which hap 
converted So many of the larger works from text¬ 
books into dictionaries. Roscoe *s “Chemistry,*’ in 
spite of its increasing size, still possesses all the 
essential qualities of a book rather than of a cata¬ 
logue, and this is perhaps the principal reason 
why its approaching jubilee is unaccompanied by 
any marks of old age. T. M. L. 

Archimedes. 

Archimedes, By Sir Thomas Heath. Pp. ii + 58. 

(Pioneers of Progress Series.) (London: 

S.P.C.K. ; New York: The Macmillan Co., 

1920.) Price 25, net. 

Y the general consent of all competent judges 
Archimedes is one of the greatest, mathe¬ 
maticians the world has ever seen. It is not easy 
to justify this opinion to a popular audience, most 
members of which know little and care less about 
mathematics; but Sir Thomas Heath's book ought 
to succeed in making the ordinary reader under¬ 
stand to some extent the nature of Archimedes’ 
discoveries, and in arousing interest in the 
achievements of Greek mathematicians. 

Chap. i. gives such fragmentary (and often 
legendary) notes as we have on Archimedes’ 
personal career; chap. ii. is an excellent account 
of Greek geometry before Archimedes* time; 
chaps, iii.-vii. give analyses of Archimedes’ ex¬ 
tant works. Special attention may be directed to 
the paragraphs (pp. 31-35) on the “Method,” dis¬ 
covered by J. L. Heiberg so lately as 1906 in a 
palimpsest at Constantinople. This work shows 
how Archimedes was led to some of his theorems 
by quasi-mechanical considerations. It should be 
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observed that Archimedes does not give a so- 
called “ statical proof n of any purely geometrical 
theorem; this would be contrary to Greek ideas 
of mathematical propriety. But the theorem 
having suggested itself as probable from me¬ 
chanical (or other) considerations, strict methods 
were applied to test it—such, for instance, as the 
process of “exhaustion.” In connection with this 
exhaustion method it is properly pointed out that 
the Greeks virtually laid the foundations of the 
integral calculus, much in the same way as Apol¬ 
lonius, in his “Conics,” virtually anticipates the 
results of modern analytical geometry. 

Scattered about the book there arc numerous 
references to Greek discoveries and speculations 
which are not so well known as they ought to be. 
Thus Archimedes determined the angular diameter 
of the sun to a comparatively close degree of 
accuracy (p. 47); Aristarchus of Samos enunciated 
the Copemican hypothesis (p. 46); and, of course, 
all mathematicians of the time assumed the earth 
to be a sphere, and had a very fair idea of its 
dimensions. 

The book is well printed and attractive in ap¬ 
pearance; it is adorned by a frontispiece which 
is a reduced facsimile of that in Torelli’s edition 
of Archimedes’ works. The original is a good 
example of eighteenth-century copper-plate— 
amusing in one respect, because, although the 
landscape is put into proper perspective, two 
mathematical diagrams supposed to be drawn on 
the sand are drawn in their proper shape in the 
plane of the paper. The process reproduction 
appears to be very satisfactory, considering the 
amount of reduction involved. G. B. M. 


Australian Meteorology. 

Australian Meteorology: A Text-book, including 
Sections on Aviation and Climatology. By Dr. 
Griffith Taylor. Pp. xi + 312. (Oxford : At the 
Clarendon Press, 1920.) Price 12s. 6cf. net. 

HIS text-book of meteorology is written for 
readers in the southern hemisphere, where, 
as the author truly points out, European and 
American text-books are to some extent inap¬ 
plicable by reason of the fundamental difference 
in the wind circulation around centres of high 
and low pressure in the two hemispheres. The 
examples introduced for purposes of illustration 
in the present work are mainly drawn from Aus¬ 
tralian conditions, though the author’s wide know¬ 
ledge of world climatology is also freely used. 
The 300 or so pages of the book are divided into 
twenty-six chapters, which cover the practical 
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work at observing stations, as well as the more 
theoretical aspects of dynamical meteorology and 
climatology. The author has achieved his object 
in producing a work which will give the reader 
of fair intelligence, but without advanced know¬ 
ledge of mathematics or physics, a good general 
grounding in the subject. In this connection the 
pages devoted to pressure gradient and FerreTs 
law may be particularly commended. One or two 
parts are less satisfactory, and in particular the 
reviewer suggests that in a future edition the 
Chapter devoted to upper-air research might be re¬ 
cast, giving less space to the methods employed, 
and more to the very important results which 
have been obtained during the past few years in 
this field. At the same time, a little more atten¬ 
tion might be devoted throughout the book to 
defining the technical terms used, and to explain¬ 
ing in more detail a few of the less obvious types 
of diagram, which do not at first glance convey 
much meaning to the unaccustomed reader. 

In chap, xviii. a novel theory is put forward 
to account for the origin of the tropical lows 
which form over Australia and drift away to the 
south-eastward. The theory postulates that domes 
of warm ascending air are formed over the hottest 
inland regions in summer, and that the upper 
north-westerly current, striking these fixed domes, 
forms gigantic eddies which pass away to the 
south-eastward, being marked at the surface by a 
low-pressure centre and often by falls of rain. Any 
theory of the formation of depressions will be re¬ 
ceived with interest. The one here put forward 
is certainly not lacking in originality. It is sur¬ 
prising to learn that the words “backing” and 
“veering” are used in Australia in the sense of 
turning against and with the sun respectively in¬ 
stead of with the meanings counter-clockwise and 
clockwise as recommended by the International 
Meteorological Committee in 1905. In a modern 
text-book of meteorology one misses any refer¬ 
ence to G. 1 . Taylor’s eddy conductivity. In deal¬ 
ing with the diurnal change of wind at the surface 
and in the lower layers the simple convection 
theory of Espy is referred to, but no reference is 
made to the more complete explanation put for¬ 
ward by G, I. Taylor, in which the observed facts 
are well accounted for on the reasonable assump¬ 
tion of a diurnal variation of “K.” 

In his preface the author offers a half apology 
for the roughness of the diagrams with which th$ 
book is illustrated, but this seems scarcely neces¬ 
sary, as the numerous figures form one of its' most 
valuable features, being mainly of small sixe, end 
yet showing just the details required to illustrate 
the point under discussion. J. & J3>, 
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Our Bookshelf. 

Elementary Practical Biochemistry . By Prof. 
W. A. Osborne. Pp. v+184. (Melbourne: 
W. Ramsay, 1920.) 

This book represents the course of elementary 
instruction in ^practical biochemistry which the 
author has found suitable for large classes. The 
conception of biochemistry is, however, limited to 
the chemistry of the animal body, so that the title 
may prove misleading. The work actually com¬ 
prises a course of elementary physiological chem¬ 
istry, and is divided into twenty-six lessons, each 
representing a period of laboratory work. A short 
statement on the theory of the subject of the 
exercise is given, followed by directions for the 
practical work. The latter is almost wholly quali¬ 
tative in nature, and consists of the usual test- 
tube experiments on the properties of the chief 
constituents of the animal body. This mode of 
treatment is always open to the criticism that the 
theoretical discussions are too short to be of real 
value, and it is, indeed, difficult to imagine that 
the small,amount of space allotted, c.g., to the 
carbohydrates will be of much leaching value. 
On the other hand, they serve a useful purpose in 
refreshing the student’s memory, so that the tests 
are more intelligently performed. 

We note that the author still uses the term 
“lipoid,” and includes the sterols under this head, 
in spite of the recent suggestion for the abolition 
of this term. The question of hydrogen-ion con¬ 
centration is not touched upon, and this con¬ 
stitutes a serious defect, as this conception is of 
great importance, even for elementary students, 
and the work on ferments, proteins, and colloids 
suffers greatly from its omission. 

Dietetics receives a good share of attention, 
and a useful appendix is given containing an 
elaborate table of food values. Within the limita¬ 
tions of the author’s scheme the treatment is quite 
adequate, but it is to be regretted that more 
attention is not paid to quantitative and prepara¬ 
tive work. A, H. 

Monograph of the Lacertidae. By Dr. George 

Albert Boulenger. Vol. i. Pp. x + 352. 
(London: British Museum (Natural History), 
1920.) Price 2I 

This volume comprises only forty species, but it 
contains the important genus Lacerta, and this 
has been submitted to an intensive study of the 
individual variations of the species and their many 
varieties. The author rightly calls the available 
material unique in its vastness, due, we may add, 
to his untiring, purposeful exertions during the 
many years he has been in charge of the cold¬ 
blooded vertebrates in the national collection. He 
deemed it important to ascertain the extent of 
variation of which a given form is susceptible and 
m what direction a given variation trends, and 
then to decide what characters have been modified, 
or lost, and what new ones produced. 

The way in which certain combinations of 
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orthogenetic and adaptive modifications have, by 
their recurrence, led to various parallel series 
is of prime importance. Ten characters, mostly 
concerning the scaling, have been selected to show 
from what each has arisen, whither it trends, and 
how the resulting combinations have produced 
thereby those recognisable varieties of the several 
species, and then in turn the genera, which have 
been evolved from the more central or older genus 
Lacerta. To trace all this required immense 
study of the numerical variations in the Lepidosis, 
as attested by the tens of thousands of measure¬ 
ments. 

Lastly, “if the interpretation of these evolution¬ 
ary series of lizards is at all sound, a step will 
have been made in the advance of our knowledge, 
and a more rational basis laid down for the dis¬ 
cussion of the probable mode of geographical 
dispersion of the genera, species, and varieties.” 

The Centenary Volume of Charles Griffin and Co. , 

Ltd., Publishers, 1820-1920. With Foreword by 

Lord Moulton. Pp. xx + 290 + plates. (London: 

Charles Griffin and Co., Ltd., 1920.) 

As a member of the council of trustees of a public 
library, the present writer has often smiled when 
the name of Messrs. Charles Griffin and Co. has 
been accepted as the guarantee of a book rather 
than that of the less known but aspiring author. 
He well remembers an interview with Miss Eliza¬ 
beth Eaves Griffin, who selected him, after the 
manner recorded on p. 8 of this memorial volume, 
to prepare a very dry and formal text-book, 
because she had read a sketch of midnight travel 
written by him in a school magazine. No wonder, 
then, that he joins with many others in applaud¬ 
ing the perspicacity of the firm. It was a happy 
thought to bring together its history, told by 
writers who understand what scientific progress 
means. Prof. Beare thus deals with engineering, 
Sir W. Abell with naval architecture, Prof. Gow- 
land with metallurgy, and Prof. Louis with min¬ 
ing. In each case the works published in Exeter 
Street are mentioned in connection with researches 
and technological developments that have affected 
the world at large, and the excellent, portraits of 
authors, such as those of Sir W. Roberts-Austen, 
Sir Edward Reed, and Mr. Alfred Brothers, are a 
pleasing record in themselves. The founders and 
directors of the house are also happily represented, 
and Mr. F. J. Blight is revealed to us in a wel¬ 
come moment when he is not called upon to write 
his well-known signature. The book rightly char¬ 
acterises many of the works issued as “pioneers.” 
It is edited with as much good taste as is shown 
in its technical production. 

Rudiments of Electrical Engineering. By Philip 

Kemp. Pp. viii + 255. (London : Macmillan and 

Co., Ltd., 1920.) Price 6 s. 

Tins book is intended for those with practically 
no electrical knowledge, but whose daily work 
brings them into touch with electrical apparatus. 
The recent rush of students to join classes in 
elementary electrical engineering in technical 




NATURE 


404 


[November 25, 1930 


schools shows that there is a demand for this 
knowledge. We think, however, the author has 
included too much in the scope of the work. We 
read about magnetism, primary batteries, electric 
bells, and kinema sets. We also read about 
three-core cables, rotary converters, boosters, 
interpoles, etc. The book would have been more 
useful if the description and elementary theory of 
the more intricate apparatus had been excluded. 
It does not advance our technical knowledge of 
what is meant by “candle-power ” to be told that 
44 a source of light is said to possess candle- 
power, ” It is also not very instructive to be told 
that the back E.M.F! of a motor can be obtained 
by Fleming’s right-hand rule. We failed to follow 
the theory given for the action of the balancers in 
a three-wire system of distribution (p. 246). The 
reader ought to be told why the difference of pres¬ 
sure between the two ends of a circuit is called 
the “potential difference.” The introduction of 
the word “potential” must strike him as mysteri¬ 
ous. In electrical science, more almost than in 
any other, it is impossible to be perfectly exact 
“at once,” but a beginning at precision should 
be made early, even although the author should 
run the risk of being called “academic.” 

The Nomenclature of Petrology ; With References 
to Selected Literature . By Dr, Arthur Holmes. 
Pp, v + 284. (London : Thomas Murby and Co., 
1920.) Price I2S, 6d. net. 

Thebe is probably no department of science in 
which the nomenclature is in such a state of con¬ 
fusion as in petrology. The rocks that form the 
earth’s crust include an innumerable variety of 
types which pass by imperceptible degrees into 
one another, so it is not surprising that rock 
names have been multiplied to an extraordinary 
degree, and that there has been considerable varia¬ 
tion in their application. The student of petro¬ 
logical literature, therefore, frequently finds him¬ 
self faced with unfamiliar terms or those which 
are used in a sense different from that with which 
he is acquainted, and he will owe a debt of grati¬ 
tude to Dr. Holmes for the labour expended in 
compiling this invaluable work of reference. He 
will no longer be dismayed when he meets in the 
pages of geological publications with “lavialites,” 
“ledmoritcs,” “leeuwfonteinites,” and “leid- 
leites,” all of which are explained in a single page. 
The book deals not only with the names of rock 
types, but also with those indicating their struc¬ 
tures and other characters, and we shall know now 
what is meant when a rock is referred to as being 
“Icpidoblastic ” or “glomeroplasmatic.” 

A useful feature is a list of the commoner pre¬ 
fixes and suffixes and the meanings usually at¬ 
tached to them by pctrologists, and there is a 
glossary of French and German terms. A tabular 
classification of rocks, including ore deposits, 
follows, and presents many novel and interesting 
features. It is based partly on fundamental prin¬ 
ciples of rock genesis, and so far it is likely to 
hold its own in the future; and partly qn arbitrary 
numerical criteria, and must to that extent be con- 
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sidered only a provisional stage in the evolution 
of a scientific classification. There is an instruc¬ 
tive synopsis of processes of alteration due to 
igneous exudations, and of their products; and the 
classification of metamorphic rocks according to 
their structure into maculose, schistose, gneissose, 
and granulose appears to be distinctly useful. 

J. W. E. 

Liquid Air and the Liquefaction of Gases . By 
Dr. T. O’Conor Sloane. Third edition, revised 
and much enlarged. Pp. 394. (London: Con¬ 
stable and Co., Ltd., 1920.J Price 21s. 

Jt must be confessed that the ration d'Hre of this 
book is not easy to discover. From its sub-title 
(“A Practical Work,” etc.)—and, we may re¬ 
mark, from its price - one might expect an 
authoritative book of reference for the engineer. 
It is, however, intended as a popular exposition 
of the history of the liquefaction of gases. 

An introduction to the elementary facts of 
physics is followed by a series of chapters on the 
personalities, methods, and apparatus of some 
leading experimenters, beginning with the work of 
Faraday, and culminating in the achievements of 
Mr. Charles E. Tripler. An outline is given of 
the Linde, Hampson, and Claude processes. 
Numerous experiments, such as that of pouring 
liquid air on the floor, or boiling it on a block 
of ice, are described and illustrated. Indications 
are given of some applications of liquid air. 

The author has evidently read with care much 
of the historical literature, and his digests of 
some of the early work arc well told. He would 
probably not lay claim to a first-hand acquaint¬ 
ance with the scientific and industrial cryogenic 
developments of the twenty years which have 
elapsed since the book was first written; and it 
may be doubted whether the information imparted 
is of a kind to satisfy any but the most super¬ 
ficially minded of readers. 

George Stephenson. By Ruth Maxwell. (Heroes 
of All Time.) Pp. 192. (London : George G. 
Harrap and Co., Ltd., 1920.) Price 3s. 6d. net. 

An account is given in this book of the more 
important events which marked the career of 
George Stephenson. A few pages are devoted 
to a brief account of his childhood and early 
struggles. Then comes an account of the in¬ 
vention of the “Geordie ” safety lamp for use in 
mines, which was brought out simultaneously 
with Sir Humphry Davy’s famous lamp. The 
remainder of the book records in detail the more 
interesting points in the history of the great 
engineer From the time when he built the Stockton 
and Darlington Railway onward, and it is amus¬ 
ing to read of the struggles he had from time to 
time to secure the requisite Parliamentary 
authority for building railways on which traffic 
would travel at ten miles an hour! Nine excel¬ 
lent full-page illustrations showing some features 
of British railways in Stephenson's time make 
an agreeable addition to an interesting book. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
con he undertake to return, or to correspond with 
the writers of, refected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Heredity. 

May I bring the following considerations before 
readers of Nature interested in the study of heredity 
and evolution? 1 daresay 1 am wrong, but I should 
be glad to learn just how I am wrong. 

1'he multicellular individual springs from a germ¬ 
cell. Presumably he inherits solely Lhrough that cell. 
In the germ are none of the characters which he 
afterwards develops—limbs, scars, instincts, know¬ 
ledge, and the like. These are characters not of a 
cell, but of u cell-community—the soma. The germ 
contains nothing but potentialities (powers, capacities, 
diatheses, tendencies) for producing in its massed eeU- 
descendants these communal characters in response 
to fitting influences (stimuli)—food, internal secre¬ 
tions, heat, light, moisture, functional activity (use), 
injury, and the like. Strictly speaking, therefore, 
nothing is inherited save potentialities—powers to 
develop in this way and that in response to this 
and that stimulus. Lacking the right influences, an 
individual may not reproduce all that he inherits, 
but he can reproduce nothing that he did not inherit. 
Reproduction is inheritance plus development. In 
the case of variations development occurs without 
inheritance; the individual docs not then reproduce; 
he merely produces. Such colloquialisms as “The 
son has inherited his father’s muscles ” do no harm 
so long as the real truth be borne in mind; but if 
the truth be forgotten, endless loose thinking, con¬ 
fusion, and futile discussion may result, and often 
has resulted, as we shall see presently. Problems 
concerning potentialities are, of course, matters for 
the student of heredity. Problems concerning repro¬ 
duction (as to what influences cause development) are 
equally, of course, matters not for the student of 
.heredity, but for the student of physiology. 

The sum of the potentialities in the germ whence 
the individual springs is his nature; the sum of the 
influences which play on him and cause, or prevent, 
or change his development is his nurture. Both 
nature and nurture are necessary and equal factors 
in the development of all characters. The query as 
to whether nature or nurture is the stronger is akin 
to a query as to whether the steam or the engine is 
the more potent in moving the train. Nature and 
nurture are never warring, but always co-operating, 
factors. 

Individuals differ by nature and by nurture. They 
vary, and then their differences are innate or germinal. 
They are modified, and then their differences are 
acquired or somatic. Obviously, the words in italics 
are used intelligibly when employed to describe like¬ 
nesses and differences between individuals: . Thus wo 
know what is meant when we are told that one man 
is by nature or by nurture darker than another. But, 
obviously again, they are used incorrectly and un¬ 
intelligibly when employed to describe likenesses and 
differences between characters. How, for example, 
is a head more innate and germinal and less acquired 
and somatic than a scar? Can anyone tell us in 
precise language? The scar is as much founded on 
germinal potentiality as i$ the head; the head is as 
much a product of nurture and as much situated in 
the soma as is the scar. Evolution has so fashioned 
the race whence the individual sprang (has conferred 
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on it such a nature) that, given a certain kind. of 
nurture, he produces a head, and given another kind 
of nurture, he produces a scar. Plainly, all characters 
are both innate and acquired, germinal and somatic, 
in precisely the same sense and degree. Plainly, also, 
inheritance (e.£. of latent ancestral traits) is one 
thing, while reproduction is another and quite a * 
different thing. 

Of course, we may, if we please, give arbitrary, 
limited, unusual meanings to our words. But we 
shall then, with the multiplicity of meanings, risk 
confused thinking. As Bacon said, 44 Men believe 
that their reason rules over words; but it is also the 
case that words react, and in their turn use their 
influence on the intellect.” Thus we may limit the 
terms “acquired ” and “somatic ” to those characters 
which develop in response to use and injury, while 
reserving the terms “innate” and “germinal” for 
all other characters. This, indeed, is commonly 
done. Thus the abnormal musculature of the black¬ 
smith is termed “acquired,” while the normal 
development of the ordinary man is supposed to be 
innate. But the result is confusion worse confounded, 
for the muscles of the ordinary man also develop 
from birth forwards in response to use. Like most 
human structures, unused muscles, even in child¬ 
hood, do not develop; they atrophv; they owe not 
only their development, but even their maintenance 
to use. If, then, we give these meanings to our 
words, we must apply the term “acquired ” to vastly 
more than we do now, and we must go back to the 
infant, or beyond him, to find the natural man. Or, 
again, the word “innate" may be limited to the 
“normal,and “acquired” to the “uncommon.” In 
that case we should have to term variations “acquire¬ 
ments,” and call the English language germinal in 
England and acquired in France. In fact, no matter 
what arbitrary meanings we take, the moment we 
embark on them we are swamped in a sea of con¬ 
fusion. 

Darwin founded his theory of natural selection on 
the supposition that innate likenesses and differences 
between individuals were transmissible. However he 
expressed himself at times, his meaning was usually 
clear. Lamarck founded his theory on the supposi¬ 
tion that acquired likenesses and differences between 
individuals were transmissible; but he expressed 
himself in terms of characters, and his meaning, 
as we shall see immediately, was never clear. 
Gradually, especially after the advent of Weismann, 
discussion centred more and more on characters, 
some of which were termed “germinal" and others 
“somatic.” At present most biologists hold that 
“ acquired characters are not transmissible." But 
here again, can anyone explain precisely what he 
means? So far as I am able to judge, that pro¬ 
nouncement is neither true nor untrue; it is purely 
nonsensical. 

Consider the following, which 1 think most bio¬ 
logists will consider true, and, I suppose, all will 
consider intelligible : “ Heads, heing germinal charac¬ 
ters, are inheritable; but scars, being somatic, not 
germinal, are not inheritable.” But since only 
potentialities are present in the germ, all we can 
mean by the statement that heads are transmissible 
is that offspring, inheriting like natures from their 
progenitors, reproduce, under like conditions, like 
heads. If we gave our words the same meanings, 
we should say that a scar is inherited when a child 
reproduces it under the same conditions as the parent 
did (i.e. in response to the nurture of injurv). The 
child would then be like, both bv nature and by 
nurture, to the parent. But no biologist regards a 
scar so reproduced as inherited. It would be 
regarded as inherited only if the child reproduced it 
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in a way in which the parent did not, and could not, removed to the biological department of the University 
have produced it, i.e. only if the child became pro* of Tasmania. _ 

foundly different by nature from the parent t only if The remains so far discovered in Australia which 
ft varted. It follows that the word “inherit” (be- can be assigned definitely either to the Archseoceti or 

cause often used as synonymous with “reproduce”) is to the primitive Odontoceti comprise in all some six 

employed, commonly but quite unconsciously, with or seven teeth, so that the present discovery is of 

two directly opposite meanings. When applied to more than passing interest. A detailed description of 

“ germinal ” characters it is given its ordinary this specimen will be published later, but I have 

meaning; it then means inherit (in the only sense in thought that a preliminary notice might be of interest 

which anything can be said to be inherited). When to British naturalists. 

applied to “ acquired ” characters it means vary. The following is a short summary of the characters 

Ail this loose use and misuse of words—innate, ger- of the skull of this fossil: 

minal, acquired, somatic, inherit, reproduce—is a Measurements.—' Total length, 56 cm.; zygomatic 

legacy from the days, before the discovery of cells, breadth, 37 6 cm.; snout length (from bottom of 

when students of heredity thought in terms, not of antorbital notch), 25-5 cm. Whole skull, dolphin- 

the germ-tract, but of the whole individual, the soma. like; snout shorter in proportion to skull than in 

“Germinal” and “somatic” are modern terms, but Squalodon, longer than in Prosaualodon or Patrio- 

they reproduce ancient, inaccurate, popular ideas. cctus; shape of snout triangular, but slightly concave 

The result has been half a century of futile on each side. Nasal bones similar to those of Pro¬ 
labour, discussion, and confusion. If it be squalodon. External nares not so far back as in 

thought that 1 am mistaken as to all this, can Squalodon. Supra-orbital plate of frontal not entirely 

anyone tell us in precise terms what in the world covered by the supra-orbital process of the maxilla, 

the Lamarckian controversy was about; or what is Supra-occipital strongly developed, meeting frontals 

meant when it is said that some characters have anteriorly, and so preventing the parietals from enter- 

•« representatives in the germ-plasm” while others are ing into the formation of the skull-roof. Symphysis 

merely due to “ light, heat, mois¬ 
ture, and the like”; or what is 
intended when an inquirer seeks to 
ascertain to what categories (ger¬ 
minal or somatic) certain characters 
belong, and so on? 

Is not the following universally 
and indisputably true ? Does it not 
cover the whole Neo-Darwinian- 
Lamarckian field, and much be¬ 
sides? The sole antecedent of non¬ 
inheritance is variation * Apart from 
variation, like exactly begets like 
when parent and child develop under 
like conditions. But if this general 
statement be true, / the study of 

heredity is relatively simple. Fkj. 1. 

Its difficulties have resulted not 



so much from the complexities and obscurities of 
reality as from those of language. 

The natural inference from the discovery of cells 
and their mode of origin is that heritage travels down 
the germ-tract. The necessary inference from this, 
in turn, is that all the characters of the individual 
are innate, acquired, and inheritable in exactly the 
same sense and degree. The inference which Weis- 
mann, hypnotised by words, drew was that acquired 
characters are not transmissible. If we give our 
words their natural meanings (which is not the 
meaning the Lamarekians gave), there is sense in the 
statement that acquired characters are transmissible. 
Of course , acquired characters are transmissible in 
exactly the same sense and degree that any characters 
are transmissible. But there is absolutely no meaning 
in the Neo-Darwinian statement that acquired 
characters are not transmissible. It is like a declara¬ 
tion that five miles weigh five pounds. 

G. Archdall Reid. 

q Victoria Road South, Southsea. 

Squalodont Remains from the Tertiary Strata of 
Tasmania. 

During a recent visit to the north-west coast of 
Tasmania I was fortunate enough to discover in the 
Tertiary beds at Wynyard—usually regarded as 
Miocene—the skull and a good proportion of the 
skeleton of a Squalodont whale. The fossil is in a 
particularly good state of perservation, and has been 
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of mandible extends to posterior edge of first 
molar. 

Dental formula : I 3/3, C 1/1, P 4/4, M 6/6 (Van 
Beneden’s notation). 

Posterior molar in each jaw degenerate. All molars 
two-rooted, with indications of disappearing third 
root. Roots of molars connected by an isthmus as in 
Prosqualodon; roots of premolars coalesced, though 
separated by a groove in some cases. All teeth closely 
packed in jaw, sometimes overlapping. Molars with 
three cusps on each edge, making, with the primary 
cusp, seven cusps in all. Pattern of surface of molar 
teeth can be seen from Fig. 2, (B) and (C). 

The arrangement of the bones of the skull-roof 
marks this skull as being that of a Squalodont, but 
there are features in which the specimen closely ap¬ 
proaches the Archa?oceti, e.g. in the form of nasals, 
the position of the external nares, and the shortness 
of the rostrum. The problems centring round the 
dentition need not be discussed here. 

It is possible that these remains might be referred 
to one of the genera Parasqualodon and Meta, 
squalodon founded by Hall on an examination of the 
Australian teeth referred to above, 

This is a point on which a definite opinion can be 
given only after a detailed examination of the teeth in 
the National Museum, Melbourne. I have refrained, 
* ro T specimen to anv genua. 

With regard to the figures accompanying this letter, 
Fitf. 1 shows the skull from the right side, and Fie. a 
(A) the posterior premolar, (B) the fourth molar* 
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and (C) the posterior molar, all of the left ramus of the 
mandible. In (B) and (C) can be seen the isthmus 
joiniiig the roots of the molars and the traces of the 
original third root. The peculiar cusp-like pattern on 
the face of the teeth is also well shown. 

It should be mentioned that the knob which is 
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apparent in front of the nasal region of the skull in 
Fig. 1 is merely a concretion difficult to remove with¬ 
out damage to the skull. 

T. Thomson Flynn, 
Ralston Professor of Biology. 
University of Tasmania, Hobart, September 9. 


The Energy of Cyclones. 

I do not find that people in general are aware of 
an important source of energy for the maintenance 
and intensification of cyclones, nor am I acquainted 
with a clear exposition by a meteorologist that the 
condensation of aqueous vapour will suffice. 

Atmospheric pressure being a ton weight per square 
foot, the disappearance or collapse of a cubic foot of 
ordinary air would 'yield a foot-ton of work. The 
disappearance, by complete condensation, of the 
aqueous vapour in 760/127, say 60, cubic feet of 
atmosphere would yield the same amount. 

If, then, the temperature of saturated air fell from 
18 0 to 12 0 C. by reason of condensation and rainfall, 
so that the vapour-pressure diminished from 15-36 to 
10-46 mm. of mercury, a foot-ton would be generated 
in each 155 cubic feet of that region of the atmo¬ 
sphere. Incidentally, the corresponding deposit of 
liquid would be 5 grams per cubic metre, or a rain¬ 
fall of J in. from a vertical mile of air. 

Assuming that the above fall of temperature in the 
central region of a travelling cyclone is not excessive, 
the energy available in each cubic mile of it would 
be nearly a thousand million foot-tons. 

Oliver Lodge. 

With reference to Mr, R. M. Deeley’s letter on the 
above subject in Nature of November 11, may I 
suggest that the energy of a cyclone is derived from 
the heat-energy of the earth’s surface? If we assume 
that the air which ascends in the centre of the vortex 
is less dense on the whole than the air which is at the 
same temperature outside the vortex, then, since the 
ascending current must be compensated by a descend¬ 
ing current elsewhere, the afr will go through a 
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thermodynamic cycle in which positive work will be 
done at the expense of the heat communicated at the 
earth’s surface. 

The process may be compared roughly to a Carnot’a 
cycle, in which the inflowing air at the earth’s surface 
is isothermally raised in temperature, expands adia- 
batically as it ascends, cools isothermally by radiation 
at the higher levels as it flows outwards, and contracts 
adiabatically in descending again. The work done 
would appear as increased vortical motion if the 
conditions were favourable, and the mechanical force? 
causing the motion would be due to the differences of 
hydrostatic pressure within and without the cyclone. 

J. R. COTTKft. 

Trinity College, Dublin, November 13. 


Molecular and Cosmical Magnetism. 

Recent researches on magnetism tend to suggest 
that the negative electron may be a magneton or 
unitary electromagnet as well as a unitary electric 
charge, consisting, that is, of an anchor-ring of nega¬ 
tive electricity in rotation about its axis of symmetry. 
Such a magneton would behave mechanically like a 
gyroscope; magneto-gyroscopic effects have been 
previously considered and observed in relation to ferro¬ 
magnetic bodies on the assumption that the ferro¬ 
magnetism is due to electrons in orbital motion as a 
whole. Wider conclusions can be drawn, how¬ 
ever, if the magneton hypothesis is adopted, and the 
deductions are of importance, not only in the theory 
of atomic and crystal structure, but also in relation 
to cosmical magnetism. The following notes describe 
a few of the more important consequences; a detailed 
account of the theory and of some experiments de¬ 
signed 'to test its validity will be published shortly. 

A magneton rotating with anv kind of matter will 
tend to align its axis parallel with the axis of rotation. 
Since the electricity of the magneton is negative, the 
direction of magnetisation will be related to that cf 
rotation, as is the direction of translation to that of 
rotation in a left-handed screw. This is the right 
direction in order to account for the general magnetic 
fields of the earth and sun as due simply to their 
rotation. The explanation of the observed magnitudes 
of these fields seems to present no difficulty ; numerical 
details will be given in the forthcoming paper, where 
also a theory will be suggested to account for the rapid 
radial diminution of intensity in the sun’s general 
magnetic field. 

Mr. S. J. Barnett has shown bv delicate experiments 
on ferro-magnetic, bodies that they become magnetised 
slightly on being rapidly rotated, and has propounded 
a theory according to which such bodies should 
acquire magnetisation of amount proportional to uie 
angular velocity, the factor being a universal constant 
depending on the ratio (mass/charge) for an electron. 
The fields observed and calculated (on this theory) 
agree as to order of magnitude, but are quite in¬ 
adequate to account for solar and terrestrial mag¬ 
netism. The theory, however, apart from the fact 
that it is based on the hypothesis of electrons in 
orbital motion, seems to require serious modification. 

On the present theory, magnetisation by rotation 
should be shown by dia- and para-magnetic bodies 
as well as by ferro-magnetic substances, and the inten¬ 
sity Should be proportional to the angular velocity only 
when the substance is in such a state that the con¬ 
straints exerted on the magneton by neighbouring 
nuclei and electrons are strictly elastic. In this rase, 
moreover, the factor of proportionality will not be a 
universal constant, but will vary with the nature of 
the constraints, and in particular with temperature; 
in hot bodies the intensity of magnetisation should 
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:{)i ,bje greater than in cold ones. An extreme case is that 
v? «V which tW temperature is so high as to produce 
general dissociation of the electrons from the nuclei, 
t as appears to occur in the interior of stars. Apart 
from the disturbance produced by collisions, the mag- 
, petons are then free to set their axes parallel to the 
axis of rotation, and a large proportion of them would 
seem to do this in certain cases (vide infra). The 
upper limit of magnetisation is reached when all the 
magnetons are set parallel to the axis; this limit can 
be calculated in some cases, it being possible to 
, estimate the number of electrons in electrostatically 
neutral matter of given kind and density. Other 
things being equal, the maximum magnetisation will 
be proportional to the density and independent of the 
speed of rotation. 

The magnetic fields of the earth and sun can thus 
be accounted for on the present theory because these 
bodies are at a high temperature (in the case of the 
earth this is so except for the parts near the surface); 
what has hitherto been an obstacle in framing theories 
of their magnetic fields is here regarded as probably 
the determining factor as regards magnitude. 

The same explanation applies to sun-spots. These 
occur in pairs of opposite magnetic polarity, and it 
has been pointed out that the polarities are such as 
would be accounted for by negative electricity in 
rotatory motion such as is observed (with opposite 
directions) in the members of a sun-spot pair. The 
sun-spot pair is thus regarded as the surface portion 
of a “ line ‘’-vortex continuously connecting the ends 
beneath the surface. The difficulty has been that no 
Stark effect is observable, such as would accompany 
rotating charges of the required amount; it has there¬ 
fore been suggested that the magnetism of sun-spots 
is due to galvanic, currents, t.e. electrons in transla¬ 
tor motion through electrostatically neutral matter. 
This hypothesis is unnecessary; it seems possible to 
account for the observed fields, of order 3000 gauss, 
Simply by the observed rotation of the matter com¬ 
posing the vortex, on the above magneton hypothesis. 

The obliquity of the magnetic axes of the earth and 
sun requires some additional hypothesis for its ex¬ 
planation, since an unsymmetri’cal condition cannot 
be accounted for by a cause, like rotation, symmetrical 
about an axis. The obliquity being present, however, 
it seems possible to explain the secular variations of 
the solar and terrestrial magnetic fields as due to 
processional motion of the magnetons. A magnetic 
field applied obliquely to a magneton will tend to 
cause it to process round the lines of external mag¬ 
netic force. The magnetic fields of the earth and 
sun, due mainly to rotation, will exert this effect on 
anv magnetons the axes of which are inclined to 
them; the speed of precession depends solely on the 
strength of the applied field if the magnetons are free, 
and the direction of precession agrees with the direc¬ 
tion of rotation of the magnetic axes of the earth and 
sun, S. Chapman. 

The University, Manchester, November 13. 


Physiological Effects of Alcohol. 

During recent years a good deal of work has been 
done and a great many results have been published on 
the above subject. Some of these have been very 
recently reported in the general Press. In most, if 
not in all, of the researches which have beep made 
op the physiological effects of moderate doses of 
alcohol, taken in the form of beer t spirits, or other 
alcoholic beverages, but little attention has been paid 
to the very important disturbing influence of what 
may be called “ secondary products ’’—whether attrac¬ 
tive matters normal to the beverages in question or 
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volatile by-products of the alcoholic fermentation 
process itself. Most people are aware that there *s 
no definite relationship between the intoxicating effects 
of certain wines and the amounts of alcohol which 
thev contain, and the marked difference in the physio¬ 
logical effects of new whisky on one hand, and of 
well-matured spirit of the same alcoholic strength on 
the other, is a matter of common experience. 

In the case of beer the soporific effect depends not 
a little on the hop and other extractives, knd con¬ 
sequently there is no scientific justification for draw¬ 
ing any definite conclusions of a quantitative character 
as to the physiological effects of smalt doses of alcohol 
unless the beer used in the whole series of experiments 
had been of precisely the same character throughout, 
and even then the “personal equation ” would intro¬ 
duce a further serious difficulty. Most beer-drinkers 
of middle age are well aware that the physiological 
effects of bitter beer on one hand, and of mild ale or 
lager (which are less heavily hopped) on the other, 
are not hv any means the same, even for equal per¬ 
centages of alcohol. The investigation of the effects 
of these various 11 secondary M constituents undoubtedly 
presents great experimental difficulties, but until their 
physiological significance is better understood there 
must always be an element of uncertainty in any con¬ 
clusions arrived at in regard to the physiological 
effects of small closes of alcohol taken in the form of 
the usual alcoholic beverages. 

A. Chaston Chapman. 

London, November 15. 


Atomic Structure. 

Tub arrangement of the non-nuclear electrons in 
the atom is being determined by Work along two 
lines: first, from the Bohr-Sommerfeld theory of 
characteristic frequencies, and, secondly, from the 
Lewis-Langmuir or Born-Lande theory of the struc¬ 
ture of molecules, supported by Prof. W. L. Bragg’s 
work on atomic radii in crystals. It has been stated 
several times recently that the conclusions drawn 
from the two sources are mutually inconsistent, in 
that the first indicates that the electrons are revolving 
in planetary orbits, and the second that they are fixed 
in constant positions. The essential truth of the first 
theory is now beyond doubt; the second is extremely 
plausible. If they are really inconsistent the position 
would be intolerable. 

But they are not really inconsistent. The Bohr- 
Sommerfeld theory does not make explicit use of the 
assumption that the electrons in their stable states 
are moving; it assumes only that in those states 
they have the energy, calculated by Hamiltonian 
(relativity) dynamics, which they would have if they 
were moving in certain orbits. It is not logically 
impossible to maintain that they have that energy 
and are yet at rest. Nor is it physically impossiMe 
if we accept Bohr’s principle of “ correspondence, M 
which has been so astoundingly successful in explain¬ 
ing the Stark effect and in predicting the number of 
components in lines of the hydrogen and helium 
spectra. According to that principle, the intensity 
and polarisation of components can be predicted by 
the application of classical dynamics to certain 
assumed orbits, although it must be assumed at the 
same time that the electrons are not moving in those 
orbits. If intensity and polarisation can be predicted 
from orbits that*are wholly fictitious, why not energy? 

Of course, the adoption of Bohr’s principle in this 
extreme form would sever the last connection between 
classical dynamics and the real structure of the atom* 
But we are surely now all convinced that we must 
abandon part of that connection. Is there any reason 





kti. m^re coribcrvatum that make* us Heritate to 
abapdpn all of fc , and 1.0 admit that, oven in respect 
ofpnergy, a fixed electron can have the properties 
which classical dynamics attributes to a moving 
electron ? Classical dynamics, it is cleat, is only 
“ statistical 11 ; what are the principles of the elements 
of the statistical group is the main problem of the 
physics of the future. Norman k. Campbell. 

November 16, 


The Testing el Balloon Fabrics, 

On p. 130 of the Report of the National Physical 
Laboratory for 1919 reference is made to the testing 
and experimental work carried out in connection with 
the manufacture of balloon fabrics for war purposes, 
and in connection with this we wish to place on 
record this company’s work in the manufacture of 
materials, especially hydrogen-proof fabric, for 
lighler-than-air craft. 

The North British Rubber Co., Ltd., first took up 
the manufacture of this material in 1908, ana, 
realising that the problems involved in manufacture 
necessitated scientific control, as a preliminary in¬ 
stalled in its laboratory an apparatus for measuring 
the permeability of rubber to hydrogen, and there¬ 
after initiated research into the factors responsible 
for the deterioration of rubber under the influence of 
light* 

When the Admiralty installed its test station at 
Manchester we were requested by the officer in charge 
to furnish drawings of the special type of hydrogen 
diffusion apparatus which had been designed at Castle 
Mills, ana one of its staff received a course of 
instruction In the company’s laboratories On the pro¬ 
cedure to be followed in testing balloon fabric. At 
a later period of the war this department was taken 
over by the newly formed War Office Aircraft Fabrics 
Department, which Installed an extended testing plant, 
and another member of that staff also received his 
training in this work -in our aeronautical labora¬ 
tories. 

The Aeronautical Inspection Department was also 
indebted to the laboratory of the North British Rubber 
Co., Ltd., for the training of some of its scientific 
staff, and its testing equipment was in many 
respects also based on the results of this experience. 

During the course of the war our output was 
Steadily increased, and at the armistice we were 
manufacturing more than 35,000 yards of balloon 
fabric per week, every piece of which was tested in 
our aeronautical laboratories for weight, strength, 
and hydrogen leakage. 

The Investigation of the research laboratory Into 
the action of light on rubber resulted, moreover, 
amongst other things, in a discovery which, without 
aiyp increase in weight, permitted the production of a 
fabric of vastly enhanced durability specially suitable 
for use m the tropical theatre of the war. 

Our reaebn for asking for the publication of this 
communication Is only for the purpose of stating that at 
least one manufacturer was sufficiently well equipped, 
not only in the manufactore.hut also in their scientific 
staff and laboratories, to carry on without outside 
help, and it is. not intended to detract in anv way 
from m very useful ahd great assistance which the 
National Physical laboratory gaVe to Government 
Departments add others staring out In what was 
jmbaMy new ground to fhmn* ' 

^ ~ *. . - ^ ^ Works Manager. 

^ Bri* Rubber Ltd,, Castle 

/ >: , Edinburgh, November ta. 
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Luminosity by Attrition. 

With reference to Sir Ray L&nkeatar’s suggestion in 
Nature of November 4 that chemists should endeavour 
to ascertain the cause of the “ empyreumatk ’* odour 
which accompanies the flashes of light produced by 
rubbing two quartz pebbles together, may 1 suggest 
also that the inquiry might be extended to ijctude 
other substances which possess this property of tribo* 
luminescence? 

The property is not confined to crystallised silica; 
it is displayed also by the amorphous varieties (opal, 
etc.) ana by flint and chert. 

Felspars possess the property in varying degrees; in 
general, it is more pronounced in the alkali felspar* 
than in the lime-soaa species. Fused albite displays 
the property. 

Certain types of igneous rocks, both crystalline and 
glassy, behave in the same way. The property is 
most marked In the acid types; in the basic types 
(e+g. picrites, etc*} it is feeble or wanting. 

Among the sedunentaries, sandstones, arkose, etc., 
ahd among the metamorphics, gneiss and some 
crystalline schists, display the property. The em- 
pyreumatic odour is a general accompaniment in the 
cases referred to above. 

Saccharin and certain varieties of sugar possess the 
property in a moderate degree, and Dr. Lawson (New¬ 
castle) * has observed it in uranium nitrate when 
crystals of the salt are shaken up in a bottle. 

I have investigated a large number of other sub¬ 
stances (artificial glasses, rocks, and minerals); in 
the main, the results are negative. 

Luminescence occurs between any pair of the 
“active” rock or mineral substances mentioned, and 
it would seem that the property is not dependent on 
crystallinity or wholly on chemical composition, but 
its relation to silica content (In silicates, etc.) Is as 
yet obscure. 

As regards the crystalline substances, the idea preva¬ 
lent on the Continent is that during the process of 
crystallisation some of the outer electrons of the atom- 
system become detached, as it were, from the rest, 
but can recombine, with accompanying luminescence, 
under the stimulus of violent vibration. On the other 
hand, it may be a piezo-electric phenomenon; strain 
and deformation may induce positive and negative 
electrical charges on neighbouring particles, discharge 
being accompanied by luminescence. As the inves¬ 
tigation is incomplete, further discussion would be 
out of place. A. Brammall. 

Imperial College of Science and Technology 
(Royal School of Mines), South Kensing¬ 
ton, Sf.W.7, November 13. 

ifriranthes autumnal!*. 

In Nature of September 16, p. 79, 1 reported the 
occurrence of this orchis, new to Scotland, in Lower 
Strathspey. As I can find no record of the species 
growing on soil other than cretaceous, and as there 
is no lime in the soil where I found the plants, I 
suspect that I may have been deceived by the super¬ 
ficial resemblance between Spiranthes and Goodyera 
repens. The point, of course, might have been decided 
at once by lifting a root; but, being very unwilling to 
disturb rare plants, I refrained from doing so. I 
hope to return to the place next summer to verify the 
species; until then 1 must ask botanists to dismiss 
my note as non avenue , If It should prove that I 
have erred, I have done so in good company, for was 
not Sir Joseph Hooker deceived by the decussate, 
scale-fike leaves of Veronica c§*prei$oidc$ into pro¬ 
nouncing that plant to be coniferous from specimens 
sent irbm New Zealand? Herbert Maxwell* 

Monrelth. * 
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^ Negro Life in South Central Africa,* 

fly Sir H. H. Johnston* G.C.M.G., K.C.B. 

r t"'HERE have been very few books like the f food, domestic animals (their cattle are straight- 

* two volumes before us published about I backed, and seem to have come to them from the 
arty pfeopJe of arrested development, even in | west and south, the old Damara-NgSmi breed 
Germany, where, before the war, a certain and Portuguese), hunting, warfare, medicine, 
Standard of perfection was reached in ethnological iron-work, pottery, social organisation, terms of 
treatises. It is difficult to find any 
fault with the work, in regard to 
either what has been put in or what 
left out. The authors are the Rev, 

Edwin W. Smith, an honorary chap¬ 
lain to the Forces and a Church of 
England missionary to the Ba-ila, and 
Capt. Andrew Murray Dale, a magis¬ 
trate in the British South Africa 
Company’s administration. Capt. Dale 
died (unhappily) last year of black- 
water fever, worn out with much 
w*r service. The Rev. E. W. Smith, 

If I mistake not, saw considerable 
war service in Italy and elsewhere, 
and his work with the Forces kept 
this remarkable book back from 
publication for some little time. Inci¬ 
dental! y, I. might mention him as 
well known to students of Bantu. He 
was the author of a handbook of the 
Iia language, and an important con¬ 
tributor to the information on South¬ 
west African languages in my “ Com¬ 
parative Study of the Bantu,” 

The IJa people inhabit the central 
part of Northern Rhodesia, especially 
the region through which flows the 
great river Kafue. (This name seems 
to be a corrupted and abbreviated 
form of Kavuvu or Kafubwe, which 
means 11 Hippopotamus.”) They have 
evidently been a conquering race of 
invaders from the north-east which 
has imposed its language and customs 
on less courageous tripes of inferior 
physique. The true Mu-ila is—for a 
pure Bantu negro—rather a hand¬ 
some type, at any rate in beautifully 
formed and proportioned body and 
limbs; but other tribes speaking the 
Chila language to-day are of differ¬ 
ent stocks; some may even go back 
for theii; ancestry to Bushmen or to 
Congo pygmies, and in remembrance 
of-this they are called “Batwa” (dwarfs) to this 
day. Others, again, belong to the Luba group, 
the men of which have almost an Arab cast of 
features and a full beard. 

This most noteworthy work deals with the 
hlstoryi the physical characteristics, clothing 
(often lacking in the males), building operations, 

J “Tiff H*W»Mn5 ^*H>’**NortHern RhodtsU." By th* Rftv. Edwin 
W - ■?<* Andrew Murray Dale, Id two *ol*. Vd.i.jm, 

?«« pr.* & * J3> <U,u " ,nI M«D.M*n and Co., Ud n >«**) 
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> to* r.—A lUIuba type. From “ The tU-»p**klng Peoples of Northern R bod wit.* 


relationship, religious beliefs, relations; of the 
sexes, folk-lore—and wfiat perhaps is most In* 
tetesting and novel, their ideas about psychology, 
astronomy, biology, the undefined external forces 
of Nature, thaumaturgy, and therapeutics* The 
chapter on etiquette brings home to one how 
minutely these seemingly savage men and women 
may order their lives by prescribed castorn, and; 
what slaves they edn be to convention, No newly 
enriched person in our own land, wiping to okoW ; 
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without attrition in the highest circles, need 
undergo such a tax on the memory as the stranger 
who would desire neither to offend nor to shock 
a Mu-ila man or woman, The language is full of 
pitfalls, because it is as rich in double meanings 
as any European tongue, You may be grossly 


indecent in alluding to common objects of the 
house or garden implements. 

The Ba-ila are so sensual that the relations 
between the sexes are nearly promiscuous. Yet 
here again everything must be governed by 
custom. One man may be fined lightly for a gross 


act of immorality, while another will be mulcted 
severely for merely alluding to an indecent pro* 
position. Many of the dances and a number of the 
songs—especially those sung at funeral ceremonies 
—are termed by the authors 41 phallic," and £>ere 
very sensibly they quote the actual words and 
deeds, lest imagination should ex* 
aggerate. The authors conclude 
that this condition of immorality, 
especially among quite young 
people—children not fully mature 
—is leading to a seriously dimin¬ 
ishing birth-rate. 

In some writings on Africa mis¬ 
sionary work is still sneered at; but 
one result—especially in South and 
East Africa—has been to raise the 
birth-rate amongst the negroes by 
discouraging polygamy, and, above 
all, by strenuously urging the 
abolition of the depraving initiation 
ceremonies and all immodest be¬ 
haviour amongst young girls and 
boys. The worst feature in 
Ila-land is the abuse of quite 
young girl-children by adult 
men. 

But the study of these primitive 
people as a whole leaves one with 
a very pleasant mental impression, 
alike of them and of their two in¬ 
terpreters, Mr. Smith and Capt. 
Dale. The absolute truth is told 
about them, but it is told so 
tersely, with so much humour, 
sympathy, and insight, that the 
discriminating reader, the ethno¬ 
logist above all, rises from the 
reading of “The Ila-speaking 
Peoples M with a sense of gratitude' 
to the authors and with a wonder¬ 
fully vivid impression of negro 
life in South Central Africa—a life 
in that particular region very 
little influenced as yet by the 
white man. One hopes sincerely that the 
lla people may turn the corner under wise 
administration and missionary teaching, and be¬ 
come in time a flourishing race, playing a con¬ 
siderable part in the development of Northern 
Zambezia- 



Fiq. r.—Y ounff Uft-iU fresh horn the hairdresser. From “ The [la-speaking Peoples of Northern 

Rhodesia/' 


Industrial Research Associations. 

III.— The British Cotton Industry Research Association. 


By Dr. A, W. Crosslby, C.M.G., F.R.S. 


T HIS association was incorporated in June, 
^ igig, but much valuable work had been done 
previously by a Provisional Committee appointed 
by the Department of Scientific and Indus¬ 
trial Research towards the end of 1916. The 
Coinpiittee wa$ presided over by Mr. J. W. 
McOmnel, to whose efforts it is largely due that 
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more than 90 per cent, of all the spinners, 
doublers, manufacturers, bleachers, dyers, calico 
printers, and finishers engaged in the cotton in¬ 
dustry have given their support to tfie association, 
which now numbers 1461 members, including 
representatives of the lacemaking and hosiery 
trade. The first chairman of the association was 
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Mr, H. R. Armitage, of the Bradford Dyers’ Asso¬ 
ciation, who was most unfortunately compelled to 
resign owing to ill-health after a few months 
activity* His place has * been taken by Mr. 
Kenneth Lee, of the Tootal Broadhurst, Lee Co*, 
Ltd. The council of the association is composed 
of men representing all sections of the industry, 
and is strengthened by the inclusion of some men 
of science and leaders of the following great 
operatives' organisations : the Amalgamated Asso¬ 
ciation of Operative Cotton Spinners, the Card 
and Blowing Room and Ring Frame Operatives’ 
Association, the Amalgamated Weavers’ Associa¬ 
tion, and the Operative Bleachers’, Dyers', and 
Finishers' Association. 

In November, 1919, the council appointed the 
present writer, then Daniell professor of chemistry 
in King’s College, University of London, director 
of research. He was unable to take up his full 
duties until April of the present year, and in the 
meantime plans for the future development of the 
association’s activities were discussed. It was 
decided that individual scientific effort would not 
give the desired results, which could only be ob¬ 
tained by establishing an institute worthy of the 
great cotton industry, where all the sciences in¬ 
volved in that industry would be found represented 
and working in the closest co-operation. Apart, 
therefore, from the annual income of the associa¬ 
tion, the council has decided to raise a special 
building fund of 550,000!. A property with more 
than 13 acres of ground has been purchased in 
Didsbury, and the existing house adapted to 
serve as the administrative block, with accom¬ 
modation for offices, library, council room, etc., 
as well as dining rooms, rest rooms, and some 
living rooms for the research workers. Owing to 
the housing difficulty, it has also been decided to 
build a certain number of houses in the grounds, 
where the first portion of the laboratories and 
workshops is also in course of construction. The 
whole will be known as the Shirley Institute. 

The heads of the following departments have 
been appointed: Information and records bureau; 
botany; colloid chemistry and physics; general 
chemistry; organic chemistry; and physics; and, 
pending the completion of the new laboratories, 
accommodation has been placed at their disposal 
by the Manchester University and the College 
of Technology. The information and records 
bureau will have for its main object the acquiring 
of all information regarding cotton, which will 
be available for the members of the association. 
In addition, current literature will be abstracted 
and indexed, and reports on previous work on 
cotton will be prepared. This naturally means the 
gradual acquisition of an extensive library, and it 
is hoped that, in accordance with the suggestion 
contained in the Report on Libraries and Museums 
of the Adult Education Committee of the Ministry 
of Reconstruction (Cmd. 9237), this will become a 
central library organisation for the cotton industry. 

The council has taken a very broad view regard¬ 
ing the nature of the research work to be under¬ 
taken, which is necessitated by the almost com- 
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plete interdependence of the various sections of 
the industry. Work which will benefit one section 
must of necessity exert an influence on the whole 
industry. Hence, as shown by a programme of 
research drawn up by the research committee for 
the general guidance of the director and research 
staff, the work will be mainly of a fundamental 
nature. For the future development of the in¬ 
dustry it must be left to science to find out more 
of the life-history and properties of the cotton 
fibre, and to carry out fundamental research into 
the chemical and physical changes introduced 
during manufacture, before the users of the fibre, 
in conjunction with the research staff, can make 
suggestions for the improvement of existing pro¬ 
cesses and machinery. For example, the study 
of the properties (botanical, chemical, and physical) 
of the single cotton fibre is fundamental to the 
whole industry. The fibre is of a complicated 
nature, consisting of differing chemical products 
enclosed in an outer skin or cuticle, and it is not 
known certainly whether some bleaching processes 
remove the cuticle, or how its presence or absence 
affects the fed, lustre, dyeing, and wearing pro¬ 
perties of fabrics. The botanical side will also 
be concerned with the conditions of growth and 
breeding of the cotton plant, in so far as these 
affect the quality of the raw material, and it is 
hoped that this work will be carried out in the 
closest conjunction with the research department 
of the Empire Cotton Growing Committee. 

The general purpose of research in cotton spin¬ 
ning will be to connect the properties of the raw 
cotton with those of the yarn it produces. Even¬ 
ness of yarn is of importance to both the spinner 
and the weaver, but methods for improving this 
and other qualities demand in the first place 
accurate methods of testing them. During the 
exploration of this field precise information should 
be obtained as to the manner in which each exist¬ 
ing machine carries out its various functions, and 
a» to the effect of different properties of the raw 
cotton and of mixings thereof on these functions. 
Such measurements and information require the 
invention of special scientific instruments and 
methods for measuring the properties of raw 
cotton—e.g. length of staple, the diameter, 
strength, and elasticity of yarns and fabrics, and 
the effect of temperature and humidity on the 
spinning properties of the fibre. 

The sizing problem is also one of great import¬ 
ance. It is not known, for example, why sizes 
prepared apparently in the same way should pro¬ 
duce in some cases hard, and in others soft, 
warps, or what is the effect on the size of adding 
waxes, fats, and other substances, or how these 
affect the penetration of the threads, strength, and 
resistance to rubbing; nor is it possible in 
many cases to trace the cause of defective sizing 
to its ultimate chemical or physical source, or to 
predict from an analysis the exact sizing qualities 
of a given sample of material. 

Many other problems could be alluded to—e.g. 
the effect of water and of steam at high and tew 
pressures on the fibre, and the tendering of fibres 
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and fabric* by acid*, light, and heat—but sufficient 
have been mentioned to show that the whole in¬ 
dustry bristles with scientific problems awaiting 
solution* 

In attacking these problems it is certain that 
a vast amount of purely scientific work will have 
to be undertaken. The association is fully alive 
to the fact that pure research has in the past, in 
this country at all events, been almost the mono¬ 
poly of the universities; but the scientific workers 
of our universities have not, generally speaking, 
been sufficiently in communion with industry fully 
to appreciate the nature of the problems in pure 
science which any particular industry required to 
be solved. The association hopes to keep in close 
touch with the universities, and that by so doing 
the ties between the scientific workers and industry 
may become closer in future. Certainly the asso¬ 
ciation looks to the universities for much help as 
regards both the pure research work which will 
emanate from them, and the skilled research 
workers trained by them. 

There is a further way in which relations with 
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the universities may become more intimate, for, 
owing to the generosity of some of its members, 
the association possesses a number of scholarships 
tenable at any university, two of which have just 
been awarded; it also has the power to endow 
scholarships and bursaries for the training of 
persons engaged in studying the principle# in¬ 
volved in any of the industries using cotton, or 
connected therewith, and four such scholarships 
are now held at universities, two being provided 
jointly with the Empire Cotton Growing Com¬ 
mittee. 

The relationship with pure science cannot, how¬ 
ever, be strengthened by a policy of the purely 
“take and be thankful’ 1 type; something must 
be given in return; and it is hoped that science 
will be enriched by the publication of the pure 
scientific research carried out in the Shirley In¬ 
stitute. More particularly may this be the case in 
connection with the development of , the department 
of colloid chemistry and physics, representing as 
it does a branch of science which has received com¬ 
paratively little attention in this country. 


Obituary. 


Lord Glenconner. 

B Y the death, on Sunday, November 21, of 
Edward Priaulx Tennant, Baron Glenconner 
of Glen, the country has lost an appreciative 
friend of all good work, whether in the direction 
of art or of science, as well as a man of simple, 
lovable disposition and sterling character. 

From his father, Sir Charles Tennant, the first 
baronet, Lord Glenconner inherited chemical 
works at Glasgow, to the business of which he* 
attended; but his own tastes lay chiefly in the 
direction of forestry, natural history, and anti¬ 
quarian pursuits. To study methods of forestry 
he had travelled in Germany and in many parts 
of the world, and his estates bear witness to the 
care bestowed on tree cultivation. It is well 
known that he purchased and gave Dryburgh 
Abbey to the nation a few years ago; and it is 
more than suspected that he had intended to do 
the same with Stonehenge had not another bene¬ 
factor forestalled him. His house, which was 
characterised by admirable simplicity, was the 
resort of many distinguished persons, and his 
picture gallery was often thronged to hear about 
some discovery of scientific interest. 

The loss of his exceptionally promising eldest 
son in the war was a profound grief to Lord 
Glenconner, from which perhaps he only half re¬ 
covered; but he became convinced, and allowed 
himself to express publicly his conviction, of a 
reality underlying the old idea of human survival 
after bodily death. 

Reginald J. Farrer. 

Mr. Reginald Farrer, whose death was 
reported in the Ttines of November 19, was 
R& extraordinarily enthusiastic horticulturist, 
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possessing, in a high degree, a poetic and artistic 
temperament, an experienced and intrepid travel¬ 
ler, and an accomplished and versatile writer. In 
horticultural circles he will be remembered as an 
ardent collector and cultivator of alpine plants, 
which he knew as few know them. He had 
studied them on many occasions in their native 
haunts, and had cultivated them under ideal con¬ 
ditions in his garden at Ingleborough. Many new 
plants, some of them of great interest and beauty, 
have been discovered and introduced by him into 
our gardens, enriching them, and at the same time 
making a valuable contribution to our knowledge 
of the flora of China and Tibet. As a geographer 
also Farrer will be known to many. The award of 
the Gill memorial medal of the Royal Geographical 
Society early this year was a recognition of the 
useful work he had done for geography in his 
journeys on the Chinese border of Tibet, His 
lectures before the society on these journeys were 
j published in the Geographical Journal, vol, xlix., 
pp. 106-24, and vol. li., pp. 341-59* 

Reginald John Farrer was a Yorkshireman, 
born forty years ago. At his home, hear the 
beautiful Ingleborough Mountain, he had for 
many years made gardening, and especially rock 
gardening, a dominating interest. His natural 
rock garden is probably a unique example of suth 
a garden in this country. In 1894, when a mere 
boy, he contributed to the Journal of Botany a 
i note on the rare Arenaria gothica i which he had 
discovered in another station at Ingleborough 
some miles distant from that where alone it had 
previously been known in Britain. In 1898 he 
entered Balliol College, Oxford, as a commoner. 
Later he made several explorations in the Euro¬ 
pean Alps with the special object of studying their 
vegetation. These explorations were described in 
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several articles published in the Gardeners* 
Chrotficie and in his book “Among the Hills,” 
which appeared in 1911. 

In 1903 Farrer undertook a journey round the 
world, visiting among other places Canada, 
China, and Japan. He visited Ceylon in 1907, 
and the years 1914 and 1915 were spent, in com¬ 
pany with Mr. William Purdom, formerly of Kew, 
in exploring the Kansu region of Western China. 
“On the Eaves of the World,” published in 1917, 
is a narrative of his wanderings and experiences 
during 1914, which were also the subject of a 
series of articles in the Gardeners 9 Chronicle . 
Last year another journey to Eastern Asia was 
undertaken with Mr. E. H. M. Cox. When about 
to return home, while travelling on the frontier 
range between Burma and China, Farrer fell a 
victim to diphtheria, and died on October 16. 
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Among the plants Farrer discovered were many 
new to botany as well as to horticulture. Several 
new species bear his name; he is also commemor¬ 
ated in Farreria, a new genus of Thymelseaceae. 
In addition to works of fiction and those already 
specified, he wrote “ My Rock Garden 
(1907), “Alpines and Bog Plants” (1908), “In a 
Yorkshire Garden” (1909), “The Rock Garden” 
(Present-day Gardening Series^ and “The English 
Rock Garden ” ; the last, containing more than 1000 
pages and 102 plates, was published in 1919, and 
was reviewed, perhaps somewhat adversely, in 
Nature for February 19 last, p. 664. 

In spite of the extravagant, sometimes absurd, 
language of many of Farrer’s writings, he accom¬ 
plished much work of great value, and his un¬ 
timely death is a distinct loss, which many will 
profoundly regret. 


Notes* 


Thj* Ministry of Agriculture and Fisheries has 
issued a memorandum (General Service, November 13) 
on the mode of spread of foot-and-mouth disease. The 
outbreaks which have occurred since the beginning of 
1919 have enabled a closer analysis to be undertaken 
of the circumstances favouring infection* than has 
hitherto been possible, the work being carried out by 
the Chief Veterinary Officer, Sir S. Stockman. One 
fact emerges as established, viz. that Great Britain, 
freed from the disease as endemic among animals in 
a particular district, is invaded only when the disease 
is prevalent on the Continent, particularly in the 
North of France, Belgium, and Holland. Live¬ 
stock being excluded as a factor of spread of the 
disease, suspicion falls on human beings, on imported 
feeding-stuffs, and on litter coming from infected 
Continental districts. Importation of hay and straw, 
except for exceptional purposes, has, however, been 
prohibited since 1908 without materially influencing 
the occurrence of outbreaks. Carnage of infection 
by human beings and other means, e.g. by bird 
migration, seems equally improbable. The conclusion 
is drawn that the virus may be air-bornc. The sick 
animals slobber, end it seems reasonable to suppose 
that the particles of infected mucus may be carried 
for long distances in the air, just as volcanic dust is. 
The outbreaks in this country , are more frequent in 
some districts than in others, and it is suggested that 
in the areas mostly invaded air-pockets of negative 
pressure may exist which would account for the sus¬ 
pended virus descending to earth or water. 

In a lecture on “Eugenics and Religion,” delivered 
on November 16 under the auspices of the Eugenics 
Education Society, Dean Inge pointed out that 
antagonism to reasonable eugenics, e.g the preven¬ 
tion of deaf-mutes and epileptics from having children, 
comes not from religion, but from the anti-scientific 
temper. A general revolt against the dictatorship of 
science {surely not yet even on the horizon) had been 
the most remarkable tendency in modern thought. 
But it seems to us it would have been more accurate 
to sav that the objections even to considering the 
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scientific control of life have come from a widespread 
sluggishness of intellect, an instinctive dislike of up¬ 
setting innovations, and, not infrequently among the 
elect, an other-worldliness which regards mundane 
conditions as a swamp to be crossed as quickly as 
possible. According to Dean Inge, the prospect for 
the immediate future is as black as it could be, and 
partly because society has not the seriousness and 
courage to replace a relaxed natural selection by a 
thought-out rational selection. At present we are 
breeding from our worst stocks, and our best are 
being squeezed out of existence—an extreme state¬ 
ment, probably too epigrammatically reported. But it 
has enough of truth in it to make us uncomfortable. 
We note, however, to take a glimpse of the other side, 
that, apart from the professional classes, many 
members of which are now prompted by economic 
pressure to restrict their family or to have none at all 
—which, as Dean Inge says, means a diminution of 
the well-born—there is an abundant supply of strong, 
intellectually alert, and good-willed men and women 
among working people. It appears to us to be his¬ 
torically true that a large proportion of the men who 
count have emerged, not from select castes, but from 
the general body of the population. Dean Inge 
attaches great importance to the post-war strain On 
professional men, which makes for restriction of the 
family, but this has been going on for a long time. 
He looks forward to a keen struggle for subsistence,* 
which will force man to become a eugenist or to go 
under. Towards extreme struggle the nation is at 
present hurrying blindly. 

The chairman of the Colour Users’ Association, 
Mr. Vernon Clay, has issued an important memoran¬ 
dum on the present position of the dye Industry in 
Great Britain from the users' point of view. It is 
stated that the necessity for the establishment of dye¬ 
making factories is particularly a question of national 
security, because they are capable of maintaining a 
larger number of trained scientific workers than any 
other industry. At present the chief drawback with 
which the dye manufacturer has to contend is lack 
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of experience in factory production, and while he is 
obtaining this knowledge some sort of protection must 
be afforded him. Three methods of safeguarding the 
infancy of the Industry have been suggested. The 
first, by tariffs, is regarded as useless on account of 
the fluctuating rates of exchange; the second, by 
subsidy, is also ruled out owing to the difficulty of 
allocating a grant in an industry which has numerous 
by-products; and the third, by prohibition and 
licensing, is regarded as the only practicable scheme. 
Only dyes the home manufacture of which was in¬ 
adequate in quantity or quality would be admitted 
under licence as imports. Under the Peace Treaty 
Germany must sell a proportion pf her dyestuffs to 
this country until 1925 at rates similar to those which 
she obtains from other customers, so that the consumer 
is protected until that date. The manufacturer receives 
no benefit, and probably will reauire financial assist¬ 
ance to enable him to establish his industry. Assum¬ 
ing that after January, 1925, a licensing body were 
set up, the State, the dye makers, and the dye con¬ 
sumers should be represented on it; the last should 
have the preponderating voice because they will bear 
the brunt of the expense and inconvenience caused, and 
are the persons who can best gauge the effects on 
export trade, but the Government would retain the 
right of veto. The Government urges that this would 
place the power to defeat legislation in the hands of 
the consumers, and therefore negotiations between the 
association and the Government have proved unsatis¬ 
factory. 

A decision which will be of interest to all scientific 
workers was given by Mr. Justice Eve in the Chancery 
Division of the High Court on Wednesday, Novem. 
ber 17, on the motion for an injunction to prevent 
Messrs. Brunner, Mond, and Co. from distributing 
ioo,oooL, as it was authorised to do by an extra¬ 
ordinary general meeting on August 5. It will be 
remembered that at this meeting the directors were 
empowered to distribute that sum to such universities 
or other scientific institutions in the United Kingdom 
as they might select for the furtherance of scientific 
education and research. The money was to be pro¬ 
vided from the investment surplus reserve account. It 
was urged that in carrying out the resolution the 
directors would be acting in a way which was outside 
the scope of the stated objects of the company, but 
Mr. Justice Eve ruled that the resolution came within 
the bounds of what was likely to lead to the direct 
advantage of the company, and therefore refused to 
make an order on the motion. 

From time to time scanty information has reached 
this side of the Atlantic of developments in the use 
of colloidal fuel,’* and experts have looked forward 
to receiving fuller information by which they could 
judge the value of the many claims put forward. Mr. 
Undon W. Bates, with whom has been associated 
Mr. Hayl$tt O’Neill, has been the pioneer of colloidal 
fuel, and these gentlemen read papers before the 
Institution of Petroleum Technologists on Novem¬ 
ber 16 in which they put forward all that could 
'poeslftiy be claimed for this particular type of fuel. 
It Wat described as a stable, mobile, atomisabk fuel 
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displaying colloidal characteristics, comprising par¬ 
ticles of solids, droplets of liquids, or minute bubbles 
of gas suspended in one or more varieties of liquid 
hydrocarbons. For commercial purposes it contains 
25 to 40 per cent, of pulverised coal, which .is held in 
stable suspension in oil, so that the product can be 
handled and fired with the usual oil-burning ap¬ 
paratus. The solid components may be coal, coke, 
charcoal, hard pitch, or any grindable carbonaceous 
substance, for the best results ground so fine that 
97 per cent, will pass through a 100-mesh screen and 
at least 85 per cent, through a 200-mesh screen, and 
but little is stated to settle out in reasonable periods. 
The colloidal fuel is often volumetrically richer in 
heat units than the straight oil, and a saving of cost 
as compared with• straight oil is shown, but this is 
far from holding as compared with powdered coal. 
In general, the efficiencies of oil and colloidal fuel 
are claimed to be substantially the same, and it is 
stated that there is some evidence that a surface 
combustion effect on the myriads of fine particles of 
solid is favourable to efficiency. 

Sir Frederic Kenyon has been elected a foreign 
associate, and Sir George Grierson a foreign corre¬ 
spondent, of the Paris Academy of Inscriptions and 
Belles Lettres. 

By the will of Mr. E. W. Smithson, who died on 
August ii, leaving estate of the value of 40,010!., 
the ultimate residue, after the death of his wife, is 
bequeathed to the Royal Society u for the furtherance 
of research in natural science, with a view of new laws 
or principles rather than the exploitation of what if? 
known." 

The Cavendish Society, Cambridge, has decided 
to reinstitute its annual dinner, and has fixed the 
date this year for December 10. This dinner, with 
its post-prandial proceedings of topical physics songs, 
is a well-known function to former physics research 
workers at Cambridge. Information may be had 
from the Secretary, Cavendish Laboratory. 

The King has given orders for the following ap¬ 
pointments to the rank of Commander of the British 
Empire (C.B.E.), to be dated June 5, 1920Dr. 
A. C. Jordan, for work in connection with radiology 
at Queen Alexandra’s Hospital; Mr. H. A. Madge, 
principal technical adviser on the wireless telegraphy 
staff of H.M. Signal School; and Dr. F. Mollwo 
Perkin, for valuable services rendered to various 
Departments of State. 

Thr Secretary of State for the Colonies has ap¬ 
pointed a Committee to consider and report what 
steps can be taken to secure the assistance of the 
universities of this country in carrying out the re¬ 
search work which is essential to the protection of 
the inhabitants of the Colonies and Protectorates from 
disease and to the successful development of their 
veterinary, agricultural, and mineral resources. The 
members of the Committee are :—The Right Hon. 
Lord Chalmers (chairman), Sir H, Birchenough, Sir 
J. Rose Bradford, Sir W. Fletcher, Prof* E. B. Poulton, 
Sir t D. Prain, Sir H. Read, Sir S. Stockman, and Sir 
A. Strahan. Mr. A. B. Ache son, Colonial Office, is 
the secretary of the Committee. 
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The following have been elected members of 
council of the Rdntgen Society for the ensuing 
year :— President: Dr. R, Knox. Vice-Presidents ; 
Prof. A W. Porter, Prof. J. W. Nicholson, and 
Dr. G. H. Rodman. Hon. Secretaries ; Dr. R. W. A. 
Salmond, 51 Welbeck Street, W.i, and Dr. E. A. 
Owen, National Physical Laboratory, Teddington, 
Middlesex. Hon. Treasurer: Mr. Geoffrey Pearce. 
Hon* Editor: ^Major G. W. C. Kaye. Other 
Members of Council: Dr. J. Metcalfe, Mr. E. P. 
Cumberbatch, Dr. A. E. Barclay, Mr. F. J. Harlow, 
Dr. W. Makower, Mr. J. Russell Reynolds, Prof. 
A. O. Rankine, Mr. Cuthbert Andrews, Major 
C. E. S. Phillips, Dr. R. Morton, Sir A, Reid, and 
Mr, A. E. Dean. The names in the above list are 
in order of seniority. 

Thb Forestry Commission, in consultation with the 
India and Colonial Offices, has appointed an Inter- 
Departmental Committee to prepare a scheme for 
giving effect to the resolutions of the British Empire 
Forestry Conference with regard to a central institu¬ 
tion for training forest officers, including (1) its loca¬ 
tion; (2) its organisation, constitution, and control; 
(3) Its cost and method of financing; (4) its relation 
to forest research; and (5) the qualifications, selec¬ 
tion, and cost of maintenance of students. The Com¬ 
mittee consists of the following members:—Right 
Hon. Lord Clinton, representing the Forestry Com¬ 
mission (chairman); Mr. P. H. Clutterbuck, repre¬ 
senting the India Office; Major R, D. Furse, repre¬ 
senting the Colonial Office; Sir Ronald Munro- 
Ferguson; and* Prof. J. B. Farmer. Mr. W. H. 
Guillebaud, Forestry Commission, 22 Grosvenor 
Gardens, S.W.i, will act as secretary to the Com¬ 
mittee. 

Mr. L. H. Dudley Buxton, of the department of 
human anatomy, University Museum, Oxford, has 
been invited by Dr. Zammit, of the Malta University, 
to conduct an investigation of the physical characters 
of the ancient and modern inhabitants of Malta. A 
party, consisting of Mr. Buxton, Mr. A. V. D. Hort, 
of Qrascnose College, Mrs. Jenkinson, of Somerville 
College, Miss Moss and Miss Mond, of Lady Mar¬ 
garet Hall, under the leadership of Mr. Buxton, will 
visit the island for this purpose during the coming 
Christmas vacation. Archaeological investigations will 
also be undertaken, but only in so far as these may 
be necessary to throw light upon the physical anthro¬ 
pology. The expedition has received the approval of 
the Governor of Malta, and the expenses will be met by 
a grant from the Mary Ewart Trust and by a generous 
donation of 100!. from Sir Alfred Mond. A report on 
the results of the expedition is to be presented at a 
meeting of the Royal Anthropological Institute to be 
held early in the spring. 

The Institute of Industrial Administration is hold¬ 
ing a meeting at the Central Hall, Westminster, on 
December 7, at 7 p.m., when Mr. Richard Twelve- 
trees will read a paper on “ Road Transport as an 
AM to Industrial Management.” The chair will be 
taken by Mr. E. Shrapnell-Smith, chairman of the 
Commercial Motor Users’ Association, and the sub- 
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ject will be discussed from various aspects, indudirig 
the development of roads, traffic congestion, handling 
of goods, and the design and maintenance of rood 
motor vehicles. The lecture will be illustrated by kine- 
matograph pictures, and various interesting models 
will be on view. Up to the present time the develop* 
ment of road transport has been largely regarded as 
the province of the engineers responsible for the manu¬ 
facture of the actual vehicles employed, but it is 
expected that a much wider field of discussion will be 
opened by the lecture, which should be of scientific 
interest, and readers of Nature are invited to attend. 

The Institute of Physics has now been incorporated 
and has begun to carry out its work.. The object of 
the institute is to secure the recognition of the pro¬ 
fessional status of the physicist and to co-ordinate the 
work of all the societies interested in physical science or 
its applications. Five societies have already participated 
in this co-ordination, namely, the Physical Society of 
London, the Optical Society, the Faraday Society, the 
Royal Microscopical Society, and the Rontgen Society. 
The first president is Sir Richard Glazebrook, who 
will preside at the opening statutory meeting of the 
institute, which will be held early in the new year. 
The list of members now includes the names of more 
than two hundred fellows. Sir J. J, Thomson, the 
retiring president of the Royal Society, has accepted 
the invitation of the board to become the first, and at 
present the only, honorary fellow. It is a tribute to 
the status already acquired by the newly formed 
institute that its diploma is now being required from 
applicants for Government and other important posi¬ 
tions requiring a knowledge of physics. Particulars 
with regard to the qualifications required for the 
different grades of membership can be obtained on 
application to the secretary, Mr. F, S. Spiers, ip Essex 
Street, London, W.C.2. Fellows elected before 
May 1, 1921, will have the privilege of being styled 
founder fellows. 

The new premises of the London School of Tropica! 
Medicine and the Hospital for Tropical Diseases, 
Endsleigh Gardens, N.W.i, were opened by the 
Duke of York on November n. Lord Milner in an 
introductory address sketched the history of the 
school, which owed its inception to Sir Patrick 
Manson during the Colonial Secretaryship of Mr. 
Joseph Chamberlain, who welcomed and helped the 
scheme. Opened in 1899, the work of the school was 
carried on for twenty years in buildings at the Branch 
Hospital of the Seamen’s Hospital Society, Royal 
Albert Dock. During the war it was found desirable 
to remove the school to a more central position ki 
London. Through the generosity of the Red Cfotfs 
Society 100,000!. was received for the purchase Of the 
new buildings, and it became necessary to raise an 
additional sum of 150,000!. for the endowment of 
the school, of which more than too,oooZ. had been 
collected. The Duke of York* in dedaring - the 
buildings open, paid a tribute to the successive 
Colonial Secretaries who had furthered the progress; 
of tropical medicine, and unveiled a tablet recording 
the munificent gift of the British Red Cross Society 
and the Order of St. John of Jerusalem. One of te 
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vards in the hospital has been endowed by the Meso¬ 
potamia"Comforts Committee in .recognition of the 
services of Sir Stanley Maude, to whose memory 
a mitral tablet was unveiled. It is a pleasure to 
record that Sir Patrick Manson, the * 4 father ” of the 
school, was able to be present at the ceremony. 

Sir Charlbs Lyell in his “Antiquity of Man” 
remarked that “neither need we despair of one day 
meeting with signs of man’s existence in the Cromer 
Forest bed, or in the overlying deposits, on the ground 
of any uncongeniality of the climate or incongruity in 
the state of the animate creation with the well-being 
of our species,” Mr. J. R. Moir in a paper repub¬ 
lished from the Proceedings of the Prehistoric Society 
of East Anglia for 1919-20 (vol. iii.,partii.) describes a 
series of humanly fashioned flakes found in the cliffs 
arid on the shore at Mundeslev, Norfolk. Discoveries 
of similar flakes were made by Mr. Lewis Abbott in 
1897 and by Dr. W. L. H. Duckworth in 1911. So 
far no human bones have been found in these strata, 
but the author notes that the Mauer Sand in which 
the famous Heidelberg mandible was found corre¬ 
sponds in date of formation with the Cromer Forest 
bed. 

Thk definition of the term “species” in biology 
is a perennial source of discussion. Dr. J. Massart 
considers that the Linnean definition—“the smallest 
assemblage of organisms that resemble one another 
more than they fesemble others, and that transmit 
their peculiarities to their descendants ”—corresponds 
neither to the Linnean species nor to the Jordanian 
species, but to the pure line of Johannsen. This last, 
however, need not be propagated by self-fertilisation, 
nor need the parents be homozygotes, for seif- 
sterile and heterozygote fines are known. Dr. 
Massart illustrates his remarks by observations on 
the ilex, in a single grove of which tree he claims to 
have detected thirty-two distinct lines. Clearly, as 
he says, the systematist and the geographer must 
content themselves for the present with Linnean, or 
at the most with Jordanian, species. Dr. Massart’s 
paper is published by the Belgian Academy (Bull. 
Classe des Sciences , 1920, pp. 366-81). 

Thk Review of Applied Entomology, now approach¬ 
ing the completion of its eighth volume, is a monthly 
publication of widely recognised value. For the 
modest sum of 18s. per annum one is enabled to 
keep abreast of all published work in the agricul¬ 
tural, medical, and veterinary aspects of the sub¬ 
ject. Since the review was commenced an increasing 
number of articles in out-of-the-way periodicals 
have been abstracted, particularly those in the 
Russian and Spanish languages. It may be 
said that it la largely due to these abstracts that 
the work of Russian economic entomologists is being 
more widely known in this country and America. 
44 Economic ” entomology is inten>reted in a liberal 
aense, and rio very hard-and-fast line of demarcation 
is drawn between it and “scientific” entomology. 
For this- reason the professedly scientific student 
should not neglect to peruse the pages of this valu¬ 
able journal, for only by its means are many un¬ 
familiar papers, likely to be brought to his notice, 
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The Volta Review, the Washington monthly devoted 
to speech-reading, speech, and hearing, is printing and 
issuing in the form of reprints a series of profusely 
illustrated articles on the mechanism of speech by Dr. 
E. W. Scripture, the author of the Carnegie Institu¬ 
tion publication on 44 The Study of Speech Curves,” of 
44 Elements of Experimental Phonetics,” and other 
related works. The series promises to be of great 
interest to students of phonetics, to those with 
normal hearing no less than to those who are handi¬ 
capped in this respect. The voiced h of the Sanscrit 
grammarians is not quite such a novelty in Europe 
as would appear from p. 5 of the first article (July, 
1920). Its existence in English was recognised by 
David Lyle in his 44 Art of Shorthand Improved” 
(1762), and its claims, though denied by Whitney and 
others, were fully admitted by Sweet. 

An address by Mme. Curie on the radio-elements 
and their applications appears in the Revue Scien - 
tifique for October 23. After reviewing succinctly the 
marvellous progress in the subject during the past 
two decades, and the current views to which the study 
of radio-active substances has led, reference is made 
to their applications for the manufacture of luminous 
compounds and in medicine. The first, though largely 
developed during the war, are obviously of applica¬ 
tion in innumerable ways for peaceful purposes 
wherever the cost of the radio-active materials is not 
prohibitive. In addition to the medical applications, 
such as for the treatment of lupus and arthritis, 
radium-therapy was during the war applied to the 
treatment of unhealthy scars and wounds, healing 
in numerous cases being assisted by irradiation. In 
spite of the slowness of the progress so far made, 
radium is regarded as a very powerful means of com¬ 
bating cancer, the number of deep cancers success¬ 
fully treated steadily increasing. It is important that 
in all countries full use should be made of all re¬ 
sources in radio-active materials. As possible new 
sources the more active springs are referred to, one in 
Italy being mentioned which gives about 30 millicuries 
of emanation in 250 cubic metres of water daily. If 
this could be separated it would prove of great service 
in medicine. The proper utilisation of these resources 
would be facilitated by the establishment of central 
national institutions for pure researches in radio¬ 
activity in connection with an industrial laboratory 
for the treatment of large quantities of materials, and 
a section devoted to radium-therapy and its teaching. 
In conclusion, a strong plea for .such an institute is 
made for France which shall be worthy of the country 
and its capital. Hitherto the requirements of medical 
men and physicists have been too exclusively con¬ 
sidered. 

In the May and November issues of the Journal 
of the Royal Photographic Society Dr. W. H. Mills 
and Sir W. J. Pope publish the results of their work 
during the last few years on photographic sensitisers. 
In the first communication they describe the prepara¬ 
tion and sensitising effect of twerfty different wo- 
cyahine derivatives, one of which, trimethylisocyanine 
iodide* is now well known as pmaverdol or sepsitof 
green. They find that the total induced sensitiveness 
diminishes steadily as the molecular weight of the 
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dye is increased by the introduction of heavier 
radicals, and they are able to draw other inferences 
that may prove useful guides in seeking for new sensi- 
tisers. Of these twenty derivatives, which include 
ethyl red and pinachrome, it appears that none is so 
generally advantageous as sensitol green. The second 
communication treats of the “ carbocyanines/’ and 
describes the preparation and action of eighteen 
different derivatives. One of the diethylcarbocyanine 
iodides is pinacyanol or sensitol red, and it is found 
that the sensitising power for gelatino-silver bromide 
is far less in the dimethyl derivative, and that it sinks 
gradually on passing to the dipropyl and dibutyl com¬ 
pounds. In the isocyanines the two quinoline residues 
are linked by the group XH-, while the joining 
group in the carbocyanines becomes iCIi’CHICH*. | 
The lengthening of this linking chain is accompanied 
,by an extension of the extra sensitisation far into the 
red region of the spectrum, and the authors suggest j 
that if methods wore available for still further | 
lengthening this chain it would be possible to produce j 
compounds that would sensitise still further into the j 
infra-red. Inferences are also drawn with regard to j 
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the effects of the positions of the substituting radicals 
and other matters. 

The Research Defence Society has lately published 
four pamphlets of general interest, namely; (i) Vac¬ 
cination, by Dr. Mary Scharlieb; (2) The Prevention of 
Tetanus during the Great War by the Use of Anti- 
tetanic Serum, by Sir David Bruce; (3) The Work 
of the Medical Research Committee, by Sir Walter 
Fletcher; and (4) The Value of Experiments on 
Animals: Notes of Personal Experience, by Sir 
Leonard Rogers. The set, price 2may be obtained 
from the society’s Secretary, u Chandos Street, 
Cavendish Square, London, W.i. 

It is eight years since the first edition of Prof. 
F. Soddy’s volume, “The Interpretation of Radium, 11 
was published, and during that momentous period the 
necessity for enlarging and revising the original version 
has been proved. Mr. Murray announces that the 
author has been at work, and, with due compressions 
and the right additions, particularly those that bear 
upon the problem of the constitution of the atom, 
has brought the volume as closely up to date as is 
possible with a large and rapidly extending subject. 


Our Astronomical Column. 


Longitude by Wireless. —The scheme for linking 
up the observatories of the world by utilising wireless 
time-signals was referred to in Nature for May 20 
last (vol. cv,, p. 370). It must be understood that no 
appreciable increase of accuracy over the older method 
by cable signalling is claimed; indeed, where the 
observers are not interchanged the precision is less. 
But the gain in convenience, expense, and wide dis¬ 
tribution of signals is considerable, and it is known 
that where the travelling-wire method of observing 
transits is adopted, personality is greatly reduced; 
what remains is of the same order as the small local 
deflections of gravity, which can be eliminated only by 
extensive geodetical operations, 

Mr. Dodweil, the director of Adelaide Observatory, 
has communicated the longitude which he deduces bv 
the reception of the Lyons and Annapolis signals at 
Adelaide and Greenwich. It is ph. 14m. 19-955. using 
Lyons signals, and 1978s. using Annapolis ones. The 
Nautical Almanac value is 20-305. Allowance has 
been made for time of transmission, assuming a speed 
equal to that of light. 

Many of the Australian boundaries are defined as 
meridians cast of Greenwich by a specified number of 
degrees. They were determined by lunar observations 
and are known to be in error by some miles. It is 
not, however, expected that any change will now be 
made in them. 

An Apparent Earth-Effect on the Distribution 
of Solar Vacvlje,— The Monthly Notices for June 
contains a paper on this subject bv Mr. E. W. 
Maunder, who acknowledges important help from 
several others in discussing the material, which con¬ 
sists of the Greenwich photographs from 1878 to 1916. 
The research was undertaken to test the result 
announced by Mrs. Maunder in 1907 that there was 
a preponderance of spots on the eastern half of the 
visible disr. Suggestions were made that this might 
arise from the spots sloping backwards or from the 
surface being heaped up behind the spot, thus avoid¬ 
ing the necessity of invoking an “earth-effect," The 
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faculae, however, since they are evidently above the 
surrounding surface, could scarcely be affected in 
either of these ways, so that an eastern preponderance 
seems very hard to interpret otherwise than as an 
earth-effect. Such a preponderance is, in fact, shown 
for the greater part of the period under discussion. 
The average excess for thirty years is about 3 per 
cent.—a quantity of the same’order as that found by 
Mrs. Maunder for spots, and later for prominences. 
The northern and southern hemispheres of the sun 
are plotted, and show a general accordance, with 
differences of detail. There is fairly clear evidence 
that the eastern excess varies with the progress of 
the sun-spot cycle, being least marked during the 
increase of solar activity and most marked during its 
decline. In other words, regarding the earth-effect as 
a damping influence on the spot activity, then the 
solar resistance to this damping is greatest at the 
time of increasing activity. 

The Densities of Binary Stars.-— In a paper in 
Mem. della Soc . degli Spett . ItaL (vol. viii., 
Ott., Nov., Die., 1919) Dr. G. Abetti discusses 
the densities of several binaries of which the 
relative masses and parallaxes are known. The dia¬ 
meters are inferred from the absolute magnitude, and 
surface brightness is inferred from the spectrum. The 
extreme values of density are 0002 for « Hydrae A 
and 187 for « Hydras B. On plotting the mean 
1 densities as functions of spectral type, there is a 
slow but steady decline from 0*60 for A5 and 0-55 for 
i £5 to 0-45 for Go and 0*2 for Ko. This agrees with 
j Prof, H. N. Russell’s hypothesis on the assumption 
j that the stars in question are in the giant stage, pass¬ 
ing from an early diffused condition (type. Ko) to 
one more condensed through the types G, F, and A. 
Plotting mass as a function of absolute magnitude, all 
masses above l >5 have about the same absolute magni¬ 
tude, while all the fainter absolute magnitudes have 
about the same mass, the mean for these being about 
0 3. The number of stars discussed 1$ too small to 
lay great stress on the results. 
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Science and Fisheries. 

By H. G. Maurice, C.B. 


I SHALL, without apology, introduce a controversial 
topic, and endeavour to maintain a view which 
I myself hold with conviction. That view, ex¬ 
pressed in the simplest terms, is that scientific 
investigations of fisheries are primarily a matter for 
the State, and can, as a whole, be most successfully 
conducted by a Government Department charged with 
responsibility for fishery matters. I believe—and I 
may say that, in a general sense, it is the view of 
the Department of State I have the honour to repre¬ 
sent—that a Department of Fisheries which does not 
conduct such investigations is, ipso facto , unfitted for 
the work it has to do and might as well cease to 
exist, and that in many respects the State is better 
placed for the purpose than a semi-private institution. 

A Live Department of Fisheries Must do Scientific 
Work . 

The function of a Fisheries Department is to pro¬ 
mote progress in the industry. All development in 
the fisheries and in the trades allied to fisheries is 
dependent, in the long run, upon scientific investiga¬ 
tions. A Department of Fisheries which is not 
adequately equipped for scientific research is, in my 
view, incapable of developmental work, and ought 
not to be kept in being at the public expense, because 
it certainly can do little good, and it may do a great 
deal of harm. If it is suggested that the Department 
can act on the reports of others, I say that that is 
not so. The Department must have a scientific 
intelligence of its own. In the ordinary course of 
events scarcely a day passes on which administrative 
officers have not occasion to seek information or 
advice of the scientific staff. Supposing that they 
could rely upon mere reference to scientific reports, 
the Department must have scientific officers to advise 
it on the bearings of those reports upon its 
work, and you can imagine what kind of a scientific 
staff it would be that existed merely for the perusal 
of reports and was cut off from every prospect of 
active scientific work and individual research. 

There are many things which a properly equipped 
Department may do for the maintenance and develop¬ 
ment of the British fisheries, but there is practically 
nothing it can do effectively—and it is almost certain 
that it will do a great deaf of mischief—if it has not 
a thoroughly competent, well-equipped, and earnest 
scientific staff actively engaged in scientific research. 
I say, therefore, that the Department of Fisheries 
must conduct scientific investigations. 

Fuhery Investigations can most Successfully be 
Conducted by the State. 

(1) To begin with, for all practical investigations 
of the sea there must be a broad basis of statistics, 
and no person or institution can have the same 
facilities for the collection of statistics as a Govern¬ 
ment Department the authority of which is recognised 
in every fishing port. I have no doubt that if the 
Marine Biological Association sought statistics of 
the fish landed in the port of Plymouth, and, indeed, 
any neighbouring ports, it would get statistics of a 
sort gladly given in a friendly spirit. It would be 
difficult for it, however, to guarantee their accuracy, 
and If it asked for similar statistics at such distant 
ports as Grimsby, Hull, Fleetwood, etc., it would 
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probably be refused, and the statistics would alcpost 
certainly not be accurate if given. 

(2) The Department of Fisheries must be in close 
and constant touch with the fishing industry—that is 
to say, with the owners of fishing vessels, skippers, 
mates, and crews. It is, therefore, in a position 
to get assistance from them in various forms. One 
very valuable form of such assistance is the sugges¬ 
tions which fishermen themselves may offer, and 
which, even if wide of the mark, may, at any rate, 
be pregnant of ideas, as to what needs to be inves¬ 
tigated, what lines investigations might usefully 
follow, or what is actually the cause of a hitherto 
unexplained phenomenon. Practical assistance can 
be given in the hospitality of their ships when 
engaged in commercial fishing. At the present time 
the fisheries Department has fourteen fish measurers 
in its service, the majority of whom are working, by 
the courtesy of owners and skippers, on commercial 
fishing vessels. They take and measure all the fish 
in a definite number of hauls per day, with a view 
to the correlation of age, length, weight, and maturity, 
and with regard to the variations which occur corre¬ 
sponding to the differences in the nature of the 
bottom, position and season, and, to some extent, 
time. That work is particularly important now, 
because as regards at least three of the principal food- 
fishes we have the results of investigations which 
took place over a period of three years in the case 
of each fish before the war, and by the work which 
is being carried on we shall place ourselves in a 
position to compare the present condition of the stock 
of these fish in the sea with that of pre-war days, 
and thus be able to judge of the effect of the greatest 
measure of closure which has hitherto taken place. 
As one of the questions which we shall be bound to 
answer before long is whether in the interests of the 
conservation of that stock certain areas of the sea 
should be closed by international agreement to all 
fishing vessels, or to certain types of fishing vessel, 
permanently, or at certain times and seasons, it 
behoves us to make use of the great experiment which 
the war provided. 

(3) Marine investigations on the scale which the 
preservation of our great fishing interests demands 
involve the use of deep-sea fishing vessels, which need 
to be kept in commission continuously throughout the 
year and from year to year, and they involve also the 
co-operation and assistance of other Government 
Departments concerned with shipping and with the 
sea, especially the Board of Trade and the Admiralty. 
The last-named Department in particular must of 
necessity carry out for its own purposes investiga¬ 
tions which have a direct bearing upon our work, 
and, with certain necessary limitations, we can count 
upon its co-operation with us. 

(4) The aim of our investigations, the only justifica¬ 
tion for them in the eyes pf the State, which is calling 
upon the taxpayer to foot the bill, is the necessity of 
taking all practical steps to promote the development 
of the fishing industry, which, though the fact is not 
generally appreciated, undoubtedly saved this country 
from disaster in the late war. Moreover, the fishing 
industry brought into this country* invaluable supplies 
of food; and even now we must, if reflect, recog¬ 
nise .the fact that fish is relatively cheap compared 
with other food, and, regarded as an import which 
docs not involve anv corresponding export, it is 
nationally by far the cheapest food the nation receives. 
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It behoves the State, therefore, to look well into the 
conservation of the stock upon which the prosperity 
of the industry depends; but it must be remembered 
that the bulk of the fish landed by our fishing vessels 
is taken in extra-territorial waters which are accessible 
to all nationalities alike. If, therefore, scientific 
investigations point to the necessity or desirability of 
regulations for the closure of certain areas of the sea 
or of such measures for the increase of the stock of 
hah or of the general bulk of the fisheries as trans¬ 
plantation or artificial propagation, it is essential that 
those measures should be adopted internationally in 
order that the good which one nation is endeavouring 
to do may not be undone by another nation which 
refuses to co-operate. If we are to have international 
regulations based upon the findings of science, those 
findings must be internationally accepted, and the 
simplest road to such general acceptance is co-opera¬ 
tion in the work. Moreover, the area to be covered 
is so vast, the medium in which we are compelled to 
work is so obscure, the- facts in the propagation and 
lives of fish which we are called upon to correlate are 
so many, and the study of most of them at the present 
time is so little advanced, that no one country working 
alone can hope to cover the whole field except at a 
prohibitive cost or at a rate which will leave the 
solution of the main problems to future generations. 
Therefore, combined international investigations are 
essential, and to none are they more important than to 
the greatest sea-fishing nation in the world. If we 
are to have such international co-operation, I main¬ 
tain it must be co-operation between Governments. 

The Scientific Aims of the Fisheries Department. 

Whatever opinion may be held as to the capacity of 
a Department of the Government to conduct scientific 
research, at any rate it is something that a Govern¬ 
ment Department should be so firmly convinced of the 
importance of such research that it insists on carrying 
it out. The Ministry of Agriculture and Fisheries 
had before the war advocated and partly embarked 
upon a wide programme of investigation framed in 
consultation with an Advisory Committee of persons 
eminent in science. That programme was interrupted 
by the war. It included wholehearted co-operation 
with the International Council for the Exploration of 
the Sea in its general programme, and in the par¬ 
ticular parts of it in which this country was more 
especially interested, and so much importance did the 
Ministry attach to these investigations and to the co¬ 
operation of pur foroign colleagues that, alone of all 
the belligerent nations, Great Britain continued 
throughout the w f ar to subscribe to the funds of the 
Council in order that the organisation which it repre¬ 
sented might be kept in being to facilitate the revival 
of its work when conditions permitted, There is little 
doubt that, but for the financial and moral assistance 
of Great Britain, the International Council would 
have come to an end. I am convinced that the Inter¬ 
national Council wilt justify its existence; and it is 
interesting to observe that two new Powers, Spain 
and Portugal, have recently announced their intention 
of joining the organisation, 

I have urged as a general thesis that the Depart¬ 
ment must rarrv out scientific investigations or run 
the risk of stultifying itself. I do not propose to 
discuss individual researches, but only to state the 
broad questions to which the Department seeks an 
answer. ( They are these: 

(1) H6w ran the stock of fish be maintained at its 
present level so that the prosperity of the fishermen 
may be preserved and the supply of food for the people 
not be diminished? 

(2) Can the stock be increased by human endeavour 
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while the fisheries continue to yield their present toU 
—or even an increased toll—to human necessity? 

(3) Can we learn to foretell good and bad seasons 
for this or that fishery? 

Having answered all or any of these questions, we 
must be prepared to answer as regards each one of 
them the further question : 

(4) In what measure is the application of the find¬ 
ings of science practicable in existing circumstances? 

I think those questions present with fair accuracy 
the positive aims of our investigations. I do not refer 
here to that other aspect of our work which concerns 
the utilisation of the fish when caught or to inves¬ 
tigations affecting only inland and fresh-water 
fisheries; for the moment I am thinking only of 
what may properly be described as marine investiga¬ 
tions. But these investigations, or rather the motive 
behind them, have also a negative aspect. The 
Department must always be prepared to resist what 
T may describe as panic proposals for legislation or 
proposals advanced bv interested persons who use 
alleged facts of natural history as a stalking-horse. 
I need not particularise too closely. Most of you are 
aware of the outcry raised against the trawl on the 
ground that it damaged the eggs of fishes on so-called 
spawning-grounds, and how this allegation was dis¬ 
posed of bv the discovery of science that the eggs of 
all the principal food-fishes of the sea, except the 
herring, were pelagic, and could not, therefore, be 
damaged by the trawl. That instance alone is 
sufficient to prove the importance to the Department, 
which may be called upon to introduce or to criticise 
legislative proposals for the regulation of fisheries, of 
having an adequate scientific intelligence. 

The Relation of the Department to the Independent 
Scientific Worker. 

These being the aims, broadly stated, of the Depart¬ 
ment, does it claim for itself the whole field of 
fisheries research, and does it seek to suppress inde¬ 
pendent effort? By no means. To me such a policy 
is inconceivable. Provided that the Department is 
itself supplied with funds for an adequate equipment 
in both apparatus and personnel, it must welcome 
the assistance of the independent worker, for the 
work to be done is so great and the field of research 
to be covered so vast that there cannot be too many 
workers in it. 

Moreover, there is, I think, a perfectly clear and 
obvious distinction to be drawn between investiga¬ 
tions proper to the State and those which are more 
properly confided to independent institutions. The 
State’s business is to conduct investigations which 
are more or less expressly directed to the solution of 
clearly defined problems affecting the fishing Industry, 
the demand for the solution of which either has arisen 
or can be foreseen. The function of the independent 
worker is to add to the sum of our knowledge without 
regard to the solution of any particular problem. The 
line must not be drawn too fine. On one hand, 
the Departmental staff must seek in the course of It® 
inquiries all the knowledge it can get; and I, for 
one, hold that the Departmental scientific worker 
should, so far as is practicable, be given opportunities 
from time to time to take up and follow up a line of 
research of his own choosing in order that his vigour 
and freshness of mind mav remain unimpaired. On 
the other hand, the independent institution or individual 
worker may properly be invited to take up a line of 
investigation which the Department foresees may he 
of importance, but has not the means or the time to 
prosecute itself. In short, the Department irmy see 
that such and such an institution or individual la 
admirably qualified for a particular piece of work. 
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and may invite it or him to take it up at the Depart¬ 
ment^ COfit. 

And so, while the Department maintains—and, in 
my view, must maintain—that fishery investigations 
are primarily its concern, and that it must have, so 
to speak, a first call upon State funds available for 
such research, its policy is to encourage every com¬ 
petent worker in the field; to procure ad equate 
financial support for every institution which is giving 
its attention seriously to such researches and is so 
placed as to be in a position to prosecute them success¬ 
fully; and to work in the closest and most cordial 
co-operation with them without seeking in any degree 
to limit their independence. 

We are proud to represent the greatest fishing 
industry that the world has ever seen, and we are 
determined, if possible—and the possibility depends 
largely upon the measure of support we can secure 
from a nation amazingly ignorant of, and indifferent i 
to, this all-important industry—-to make Great Britain I 


lead the world, not only in the practice of fishing, but 
also In the scientific studies upon which the future 
prosperity of the industry must depend. We have 
established close co-operation with our colleagues in 
Scotland and Ireland, and, I hope and believe, friendly 
relations with the scientific workers of those intfitu- 
tions which have established a reputation in this neld 
of research and the continued prosperity and efficiency 
of which it is our hope to secure. And while we seek 
to lead the world, we seek also to secure the co¬ 
operation of the Governments of those other nations 
which exploit the harvest of the sea; for we have no 
monopoly of the fishing-grounds, though our position 
is most favourable for their exploitation, and what¬ 
ever measures may be devised by science for the 
maintenance or increase of the harvest can be 
effective onlv if they are carried out by international 
consent, and wisely directed to the attainment of the 
object which forms the motto of the International 
Council: “The rational exploitation of the sea.” 


Scholarships and Free Places in Secondary Schools . 1 


A N interesting and important Departmental Report 
upon the above subject was published on 
October 25 by the Board of Education. The inquiry 
was begun a year ago at the instance of Mr. 
H. A. L. Fisher, President of the Board, and the 
Committee appointed was comprised of representa¬ 
tives of the Board, of the local education authorities, 
of persons engaged in elementary and secondary 
schools, and of others interested in the question. 
Some sixty-six individual witnesses were examined, 
including officers of the Board of Education and of 
local authorities, as well as teachers and others, 
representing in all thirty organisations wholly or 
partly concerned with education. The Committee 
was directed to inquire into the existing arrangements 
for the award by local authorities of scholarships 
tenable at secondary schools or institutions of higher 
education other than universities or institutions for 
the training of teachers, and into the provision of 
free places under the regulations of the Board of 
Education, and to make recommendations thereon 
with respect to the improvement of such arrange¬ 
ments so as to bring the facilities of higher education 
within the reach of all classes of the population and 
with special regard to the migration of pupils from 
one school area to another. 

The report deals concisely with the history of 
scholarship provision at the instance of local authori¬ 
ties, and show's that the scholarships awarded by 
then? tenable at secondary schools had risen from 
2500 in 1895 to more than 12,000 in 1006, and if there 
be included those awarded to intending teacher^, to 
more than 23,500. The next important step with the 
object of facilitating the transfer of suitable pupils 
from elementary to secondary schools was taken by 
the Board of Education in 1907, whereby, as a condi¬ 
tion of qualifying for the higher rate of grant, 
secondary schools were required to admit a certain 
percentage of pupils (ordinarily 25 per cent, of the 
previous year’s admissions) from' public elementary 
schools, subject to an entrance test of proficiency. 
These weire styled u free-place scholars.” 

The immediate effect of these regulations was to 
increase the number of pupils receiving free tuition 
in secondary schools, including those arranged for by 
local authorities, from 24 to 27 per cent. Jn iqii- 12 
the total number of pupils receiving free tuition in 
snch schools had rlaen to 3a per cent., the actual 
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figures being 52,583, of whom 49,130 had been in 
public elementary schools, and of this number 38,009, 
owed their exemption from fees to the scholarship 
and free-place arrangements of the local authorities. 
At the present time in 9O1 grant-aided secondary 
schools in England with some 246,000 pupils enrolled, 
the number of “free places ” held amounts to 72,386, 
or about 30 per cent., made up of 53,460 awarded by 
local authorities, 16,548 by school governors, and 2378 
by other endowments. 

It is now the duty of the local authorities, made 
statutory by the Education Act of 1918, to make pro¬ 
vision for the means of higher education for all 
children capable of profiting thereby. It is esti¬ 
mated on the basis of 20 per 1000 of the total 
population of England and Wales that there should 
be at least 720,000 duly qualified children in the 
secondary schools, or more than double the present 
number. The grave defect of the present system is, 
the report states, that exemption from fees alone does 
not, bv reason of the poverty of many parents, enable 
their children to take advantage of the benefits of 
higher education, or if they do they are quite unable 
to keep them at school beyond fourteen years of age 
for the full period of secondary education. It is 
therefore recommended that maintenance allowances* 
including all incidental school charges, should be made 
available for all free-place pupils who are in need of 
them. Whilst favourable to the abolition of all fees in 
grant-aided secondary schools, the Committee scarcely 
considers the time ripe for so drastic a change, and 
therefore suggests as a tentative measure the raising 
of the percentage of free places from 25 to 40 per cent, 
of the admissions. The age of admission of free-place 
pupils should be between eleven and twelve, determined 
upon bv an examination in English and arithmetic, 
followed bv an oral examination. Free places should 
be awarded for the full school course, secured bv 
agreement with the parents, and where a pupil 
migrates to another area he should be entitled to 
continue his education uoon the same terms. It is 
recommended that children who have, not been 
previously educated in public elementary schools shall 
be eligible as free-place pupils provided that the parents 
show inability to pay fees for higher education. 

The report is signed by all the Members of the 
Cofrmiittee, subject to certain reservations on the 
part of a few members. It concludes with a valuable 
summary of statistic# bearing upon various aspects 
of higher and specialised education* 
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Developments of Wireless Communication. 


I N the course of his address to the Royal Society of 
Arts on November 17, Mr* A. A. Campbell 
Swinton, chairman of the council of the society, gave 
a remarkable experimental demonstration of some of 
the most recent developments in wireless telegraphy. 
Utilising only a small aerial on the roof, where the 
conditions were far from favourable, he commenced 
by picking up some messages of a general news 
nature which were being sent out by the 7000-metre 
continuous-wave station of the Admiralty at Horsea, 
near Portsmouth, about sixty miles from London. 
These messages were first received by means of a 
group of thermionic valves, and the clear-cut, distinct 
Morse signals were rendered audible to the large 
audience by a telephone receiver with a trumpet 
attachment. 

A printing equipment of the pattern originally 
developed by Mr. F. G. Creed for line telegraphy, but 
now most successfully adapted to wireless working, 
was then put into action under the supervision of 
Mr. Creed himself, and the receiver was soon seen 
to be punching a paper strip in accordance with the 
Morse signals received. The strip was then put into 
the printer, and appeared on another strip auto¬ 
matically translated into ordinary type. A portion 
of the printed strip was projected upon the screen, 
and was seen to contain an extract from a speech 
by Mr. Bonar Law, with but few errors due to jam¬ 
ming or atmospherics. Between the experiments Mr. 
Campbell Swinton found time to explain briefly the 
way in which groups of thermionic valves connected 


in a particular way can be employed to detect and 
to amplify the received oscillations, and, by the addi¬ 
tion of an auxiliary oscillation, to produce signals at 
a frequency audible ip a telephone, by the method of 
beats. He also recapitulated the leading principles 
of the extraordinarily ingenious Creed receiving and 
printing instruments by which the signals are recorded 
in the Morse code and afterwards translated into 
ordinary type by means which we hope to deal with 
a little more fully later. The most impressive demon¬ 
stration was the reception and printing of a special 
message sent from the Eiffel Tower by the kindness of 
Gen. berri£ on the same apparatus, but with even more 
success than in the case of the Horsea messages. 

Passing to wireless telephony, Mr. Campbell 
Swinton attributed the earliest accomplishment of 
real wireless telephonic communication to Prof. 
Poulscn, of Copenhagen, and showed diagrams of 
the latest arrangement used by the Royal Air Force. 
In conclusion, a special five-valve receiver, made for 
the purpose by Mr. H. W. Sullivan, was put into 
action, and the audience was entertained with some 
spoken remarks, whistling, and gramophone music 
from a short-wave installation in another part of 
London. Mr. Campbell Swinton predicts great 
developments in the field of wireless telephony, and 
looks forward to the time when a speaker at a 
political meeting will be able to make himself heard 
all over the world, or it will be possible for the King 
to address his subjects throughout his Empire simul¬ 
taneously, 


Engineering at the 

IXTEEN papers were read before Section G; these 
covered a wide field, but, with the exception of 
Prof. Howe’s paper on radio-telegraphy, electrical 
engineering was entirely unrepresented. Several of 
the papers were of great importance in that they 
dealt with fundamental properties of materials and 
of internal-combustion phenomena. Prof. F. C. Lea 
read a paper on the effect of temperature on some 
of tlie properties of materials. Many materials, such 
as aluminium alloys, have highly desirable properties 
when cold, but undergo such changes at the tempera¬ 
tures met with in engine cylinders as to make them 
quite unsuitable. Fireproof buildings must be de¬ 
signed to have the requisite strength at temperatures 
likely to be experienced during a fire. The tensile 
strength and hardness of a large number of materials 
have been determined at various temperatures ob¬ 
tained by means of electric furnaces, details of which 
were given. Tn all the alloys tested the tensile 
strength and the hardness decrease as the tempera¬ 
ture is raised, the decrease being very rapid between 
200° and 400 0 C., which is a range likely to cover 
both the examples mentioned above. Concrete was 
among the materials tested on account of its import¬ 
ance in view of the behaviour of ferro-concrete 
buildings in case of fire. 

Col. Crompton discussed the nature of the action 
leading to the blunting of the edges of cutting-tools. 
Without accurate knowledge of the nature of this 
phenomenon one cannot scientifically re-design cutting- 
tools when making them of the recently developed 
high-speed steels containing, in addition to carbon, 
such metals as tungsten, cobalt, molybdenum, nickel, 
and vanadium. These steels can he hardened like 
carbon steel, but, unlike it, they retain their hardness 
at the high temperatures caused by taking heavy 
cuts at high speed. They are also stronger to resist 

NO. 2665, VOL. 106] 


British Association. 

j fracture, and can thus be made with a more acute 
angle. This angle varies from 90° in shears and 
j punches down to 15° in the blades of safety razors. 

The smaller the angle the less is the force required 
I to drive the edge into the material, but the weaker 
j is the edge to resist breakage. If examined under a 
1 microscope the edge is seen to be blunted by the 
crumbling away of the material of which the tool 
is made. This crumbling is hastened by the shaving 
wearing a groove in the upper face of the tool, thus 
reducing the angle of the edge. The author was of 
opinion that all the ordinary tool angles could be 
reduced 25 per cent, when using high-speed steels. 

It is not often that a paper is read before Section G 
by an author who speaks, not as an engineer, but as 
a critical user of the engineer's products. Mr. S. F. 
Edge’s paper on farm tractors made one realise the im¬ 
portance of such communications. Mr. Edge evidently 
spoke from a wide experience of tractors of many 
types, and discussed them not only from the engineer¬ 
ing and agricultural points of view, but also from that 
of their psychological effect on the labour question. 
He warned makers against sacrificing quality to 
cheapness, and expressed his belief in the future of 
the tractor industry if makers will give the farmers 
the best machines alike in design, material, and work¬ 
manship. 

Mr. H. R. Ricardo’s paper on a high-speed internal- 
combustion engine for research dealt with experi¬ 
ments carried out with an engine specially designed 
for fuel research at the request of the Asiatic 
Petroleum Co. Nothing had been spared to make the 
experiments trustworthy and exhaustive and c 4 both 
scientific and commercial value. The author described 
the design and construction of the engine in detail, 
together with the arrangements for measuring the 
fuel supply, etc. With this engine-one will be able 
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to determine the efficiency of various fuels and the 
best conditions for the use of any fuel, and also to 
compare the performance with the calculated figures 
based on thermodynamic theory. 

Prof, W. H. Watkinson described a dynamical 
method for raising gases to a high temperature with¬ 
out the use of nigh pressures, which consists in 
drawing the gas into a cylinder through a partly 
opened valve, so that the pressure in the cylinder is 
only a quarter, say, of that outside, and then com¬ 
pressing the gas up to the external pressure with 
consequent rise in temperature. By a cascade 
arrangement of several such pumps the temperature 
could be raised sufficiently high to ignite the gas in 
an internal-combustion engine. 

Dr, C. Batho read a paper on the partition of 
the load in riveted joints, in which he explained that 
he treated the riveted joint as a statically indeter¬ 
minate structure, and applied the principle of least 
work in order to determine the distribution of the 
load between the rivets. The details of the method 
have already been published in the Journal of the 
Franklin Institute (U.S.A.) for November, 1916. The 
author quoted some experimental results obtained 
with an extensometer which supported his theoretical 
treatment. 

Prof. J. T. MacGregor-Morris described and demon¬ 
strated his portable direct-reading anemometer for 
the measurement of ventilation in coal-mines. This 
instrument, which is made by the Cambridge and 
Paul Instrument Co., consists of an ebonite handle 
carrying a cage containing four fine nickel wires, two 
of which are exposed ana two shielded from the air. 
These wires form the four arms of a Wheatstone 
bridge, and the galvanometer is connected by means 
of a flexible wire passing through the ebonite handle. 
The galvanometer is first used as a voltmeter to 
adjust the applied voltage to the correct value for 
the observed temperature of the air. It is then used 
to indicate the out-of-balance bridge current, which 
depends upon, and is used as an indicator of, thf» 
velocity of the air-stream. 

Messrs. H. T. Tizard and D. R. Pve read a paper 
on specific heat and dissociation in internal-combustion 
engines. Although very little advance has been made 
in recent years in the thermodynamical theory of 
internal-combustion engines, there have been great 
practical advances, and the actual efficiency of a 
modern high-speed engine is higher than the 
theoretical efficiency calculated on the old specific heat 
figures of Clerk and Lange. The temperature 
reached is about 2500° C., but the specific heats 
of the gases concerned were not known accu¬ 
rately^ above 1500° C., and the extent to which 
dissociation of CO, and H ,0 takes place was also 
unknown. Data on these subjects are now avail¬ 
able, having been obtained In Nernst's laboratory in 
Berlin. The authors apply these data to the engine 
and obtain results which are confirmed by experiment 
as regards variation of power and efficiency with 
strength of mixture, with compression ratio, and with 
different types of fuel. Closely allied with the fore¬ 
going was the paper by Sir J, B. Henderson and 
Prof. Hassd with the attractive title “The Indicator 
Diagram of a Gun.” The diagram is not obtained 
experimentally, but by calculating the pressure from 
the temperature, which can be determined only when 
the specific heat and dissociation are known. The 
temperature of the explosion is of the order of 
3140° C. absolute, and it is calculated that of the 
*n«tgv liberated from 9a to 95 per cent, is converted 
mto kinetic energy in the projectile. A gun is 
ft type of internal-combustion engine, and very 
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similar difficulties arise in investigating the two 
problems. 

A very important but difficult Subject is the action 
in steam-nozzles, and a paper by Prof. A. L. Mellanby 
and Mr. W. Kerr recorded a great amount of eyeful 
experimental work carried out at the Glasgow 
Technical College, the data from which were analysed 
and discussed in the paper. Pneumatic elevators for 
the unloading of grain were invented in England, 
but, as in many other things, it was in Germany 
that later study and development took place. Prof. 
Cramp, who had studied Continental practice before 
the war and commenced a research on the factors 
determining the efficiency of such apparatus, was 
afterwards given a grant by the Department of 
Scientific and Industrial Research to enable him to 
continue the work. His paper gave an account of 
the experiments made by him at Manchester Univer¬ 
sity. To design apparatus intelligently one must be 
able to calculate the weight of grain which can be 
lifted a given height through nozzles and pipes of a 
given shape and size by a given vacuum and a given 
power. Whereas mechanical elevators can be made 
to work with 75 per cent, efficiency, the pneumatic 
type cannot reach a higher theoretical value than 
o per cent., and in practice falls far short of this, 
n spite of this pneumatic elevators are used because 
of their labour-saving qualities and freedom from 
dust. 

The most striking and imaginative paper read 
before the Section was that of vVing-Comar, Cave- 
Brown-Cave on airships for slow-speed heavy trans¬ 
port and their application to civil engineering. The 
author discussed tne use of airships with one or more 
trailing air-barges for the transport of men and 
material over virgin country through which a railway 
was being constructed or in which it was necessary 
to carry on prospecting. In his opinion the present 
stage of development of airships and of the methods 
of handling them is such that their use for such 
purposes is quite practicable and offers great 
advantages. 

Prof. G. W. O. Howe discussed the efficiency of 
aerials and the power required for long-distance radio- 
telegraphv. Of the power supplied to an aerial, the 
fraction which is radiated decreases with increase of 
wave-length, but, on the other hand, the longer waves 
are transmitted around the earth with less attenuation 
than shorter ones. On the latter point, however, there 
are but scant empirical data; on the usually accepted 
assumptions the author calculated the power required 
to produce a given strength of electric field at various 
distances with different wave-lengths. Using the 
optimum wave-length in each case, the power required 
for a range of three or four thousand miles varies 

as the sixth to the eighth power of the dis¬ 
tance. Prof. Howe mentioned that recent ex¬ 

periments between America and Italy indicated the 
necessity of much smaller powers than those 
given m the paper. In conclusion, the author 

pointed out the need for extended research on this 
subject to enable a network of stations to be deshamed 
intelligently. 

In the concluding paper Dr, J. S. Owens gave a 
very interesting description of the removal bv drilling 
and blasting of 11,000 tons of rock-reefs from the 
bed of a river. No divers were employed, but holes 
were drilled from a floating barge, using a 5-in. steam 
drill. “Sausages” of dynamite were fed into the 
holes through a pipe and fired electrically in groups 
of about eight holes. The cost was a mere fraction 
of what it would have been if divers had been 
employed. 
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University and Educational Intelligence. 

Birmingham.— The first list of donations in response 
to the appeal of the University for 500,000/. has been 
published, showing gifts or promises to the amount of 
more than 250,000?. Nearly half of this amount, 
however, is given to the Petroleum Mining Endow¬ 
ment Fund, and, whilst making the University unique 
as a centre of instruction and research in this par¬ 
ticular branch of engineering, it will not be directly 
available for relieving the general indebtedness. The 
largest single gift is an anonymous one of 50,000/. for 
the general fund. A sum of 500oZ. is earmarked for 
a chair of Italian, and an equal amount is given by 
the James Watt Memorial Fund for a James Watt 
research chair in engineering. The Birmingham Small 
Arms Co. gives 6500/., and the Daimler Co. 3500/. 
A gratifying feature of the list is the number of names 
of old students who have contributed. The Birming¬ 
ham Chamber of Commerce has given 3200/., and the 
Worcestershire Education Committee has made an 
additional grant of 200/. per annum. It is» announced 
that a second list will be issued shortly, and it is to be 
hoped that more of the large firms in the city and 
neighbourhood will appear therein. 

Cambridge.— Mr. A. F. R. Wollaston has been 
elected a fellow of King’s College for his explora¬ 
tions in the Sudan, Ruwenzori, Pacific, and Dutch 
New Guinea. 


Dr. W. T. David has been appointed professor of 
engineering at the University College of South Wales 
and Monmouthshire. Cardiflf. 

It announced that Prof, H. Mac Lean, professor 
of chemical pathology in the University of London, 
has been appointed director of the clinical medical unit 
at St, Thomas’s Hospital. The appointment of a 
physiologist and biochemist to be director of a clinical 
medical unit is significant as indicating the modern 
tendency of medicine towards recognition of the value 
of the work of the scientific investigator for purely 
medical fields. 

The University of Manchester has recently received 
a bequest of 30,000/., free of duty, under the will of 
the late Mr. Jesse Haworth. The amount is to be 
used for the purpose of enlarging the present Jesse 
Haworth Building for Egyptology. Mr. Haworth, to 
whose generosity the University owes the greater part 
of its valuable Egyptological collection, was always 
a most generous benefactor to the museum, and 
shortly before his death subscribed io,ooo/. to the 
University Appeal Fund, this amount being ear¬ 
marked for museum purposes. The University Appeal 
Fund now stands at about 217,000/, 

The Toronto correspondent of the Times reports 
that complete success is anticipated in the centennial 
endowment campaign to raise 1,000,000/. for McGill 
University, Montreal. Up to November 16 ten individual 
subscriptions of 20,000/. each, one of 10,000L, and 
nine of 5000/. had been received. Among the chief 
contributors are Lord Atholstan, Mr. R. B. Angus, 
Col. Molson, Mr. J. W. McConnell, Sir Herbert Holt, 
and the Dominion Textile Co, On November 20 it 
was reported that the endowment fund exceeded 
800,000/. Among the later heavy subscriptions are 
50,000/. each by the Canadian Pacific Railway, the 
Bank of Montreal, and the Royal Bank, and 25,000/. 
by the Merchants’ Bank. 

annual general meeting of the Science Masters* 
Association will be held at Oxford from the evening 
of Tuesday, January 4* 1921, to the morning of the 
following Friday. Lodging accommodation for 
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members of the association will be provided in the 
rooms of Balliol and Trinity Colleges. Meals will 
be served in Balliol College hall. Lectures, discus¬ 
sions, and demonstrations will take piabe in the 
lecture-rooms and laboratories of the University. The 
provisional programme includes the following ad¬ 
dresses and lectures ;—President’s address : Some 
Aspects of Science and Education, A. Vassail; Indica¬ 
tors and the Law of Mass Action, Brig.^Gen. H. 
Hartley; The Study of Crystals, T. V. Barker; Glass 
Blowing, B. Lambert; Recent Advances in Genetics, 
J. S. Huxley; Spectroscopy, Prof. T. R. Merton; 
and The Hedjaz, for. D. G. Hogarth. 

The Hudson Bay Company, as one means of 
celebrating the 250th anniversary of its foundation 
and its long connection with Western Canada and 
with Winnipeg, recently offered the University of 
Manitoba a fellowship of the annual value of fifteen 
hundred dollars for the years 1920^29 inclusive. This 
fellowship, which the University has gratefully ac¬ 
cepted, will be called the Hudson Bay Company 
Research Fellowship, and is open to graduates of any 
Canadian university. It is tenable at the University 
of Manitoba, and each fellow must devote his entire 
time to original research in some branch of pure or 
applied science (i.e. the natural and physical sciences, 
the medical sciences, engineering, anti agriculture), 
Each fellow will be appointed for one year, and the 
first appointment will be made at an early date. The 
company and the University of Manitoba are to be 
congratulated upon the creation of this important 
research benefaction. 

The mayoral statement for 1920 of the Huddersfield 
Technical College has been issued. During the 
session there were 658 day and 2590 part-time 
students; the latter figure included some 300 appren¬ 
tices who attended special afternoon classes. The 
total number of students enrolled showed an increase 
of 876 above the number for the previous year. Ex- 
Servicc. students accounted in part for the large in¬ 
crease in numbers : those under the Board of Educa¬ 
tion scheme for the higher education of ex-Service 
students received training in industrial and general 
science; the remainder, under the Ministry of Labot*r 
industrial training scheme, had a more direct and 
practical training in numerous crafts and trades. The 
textile and the dye departments have been enlarged 
and a new research laboratory has been added to the 
chemical section, though the demand made by the 
increase in the numbers of students on the staff of 
the college has left little opportunity for the pursuit 
of such studios. External classes in non-vocational 
subjects have also been established. Two gifts have 
been received for the endowment of scholarships; one, 
to be known as the Joseph Blamires scholarship for 
chemical research, made by Mrs. Blamire, and 
another, a textile scholarship, made bv Sir Charles 
Sykes. 


Societies and Academies. 

London. 

Zoological Society, November 2.—Sir Sidney F. 
Harmer, vice-president, in the chair.—Dr. A. WHtoy; 
A note on the respiratory movements of Necturus and 
Cryptobranchus.—J. H. Lloyd : Some observations titn 
the structure and life-history of the common nematode 
of the dogfish, Scylliutn camcuki.— Mrs. Q. A. Merritt 
Kawkes: Observations on the life-history, biology, and 
genetics of the lady-bird beetle, Adaiia biptmet aia, 
Mulsant.—Prof. H. R. Mehta; The sexual phase In 
certain Indian Naidid* (OligochartaV . , ' 
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UaHM Society, November 4.—Dr. A. Smith Wood- 
ward,,president, in the chair.—J. H. Owen; Further 
researches into the life and habits of the sparrow- 
hawk, At&piter nisys (Linn.), Pall. After some pre¬ 
liminary remarks on some of the less known habits 
of the sparrow-hawk, the author showed a series of 
nearly eighty lantern-slides depicting various incidents 
of the incubation and nestling periods. The slides 
were from photographs of six different nests. Of 
special interest were scries showing (i) the efforts of 
the hen to protect the nestlings from the effects of the 
sun, and (a) the behaviour of the hen during incuba-. 
don as affected by climatic conditions,—H. N. Dixon : 
The mosses of the Wollaston Expedition to Dutch 
New Guinea. The mosses were, unfortunately, not 
described with the higher plants, but have since been 
worked out by the author, and have proved of great 
interest. Although consisting of only some sixty 
gatherings, the collection contained types of at least 
two new genera, Hymenodontopsis and Callistomium, 
and more than a dozen new species, including two 
new species of Dawsonia, a genus which is more 
highly represented in New Guinea than in any other 
part of its rather limited distribution. A further col¬ 
lection by the Rev. J. B. Clark, of the London Mis¬ 
sionary Society, in the neighbourhood of Boku, British 
New Guinea, is also included, and contains ten new 
species, comprising a very beautiful Pterobrvella, and 
other interesting things. A smalt species, probably of 
Rhizogonlum, named provisionally R . otbicularc, may 
possibly represent the ancestral form of the Rhizo- 
goniaceae. 

Mineral© gleal Society, November 9 (Anniversary 
Meeting).—Sir William P. Beale, Bart., president, 
in the chair.—Dr. E. S. Slmpaon ; A graphic method 
for the comparison of minerals wilh four variable 
components forming two isomorphous pairs. In the 
spinel-chromite series the two pairs are MgO,FeO 
and Al a 0 a ,Cr a 0 1( and the general formula is 
(Mg,Fe)C).(Al,Cr) a O a . The relative molecular pre¬ 
ponderances of the components of each pair stated as 
a percentage of the maximum are given by the formula; 
*=ioo(m-/)/(m. 4 '/) and y-ioo (a-c)/(a+c), where 
m, j, a, c represent the number of molecules of MgO, 
FeO, Al a O a , and Cr a O, respectively. The values 
of x and y, calculated from a number of 
published analyses, and from new analyses of 
ceylonite from Camban, Western Australia, are 
plotted on rectangular co-ordinates. The four 
corners of the main square are occupied by the 
pure compounds MgO.ALO* (spinel), FeO.Al.jO, 
(hercynite), FeO.Cr a O, (chromite), and MgO.Cr^O, 
(here named picrochromite). Sub-species and varie¬ 
ties; of intermediate composition are divided off in 
symmetrical areas within the square.—L. J. Spencer; 
Fibrolite (= sfflimanite) as a gem-stone from Burma 
and Ceylon. Water-worn, prismatic crystals from the 
ruby mines in Upper Burma measure up to i£ cm. in 
length, and are clear and transparent, with a pale 
sapphire-blue colour and marked pleochroism. A 
fine faceted ,gem cut from this material is shown in 
the British Museum collection of minerals. Deter¬ 
minations were given of the optical constants; the 
birefringence shows a wide range, ya being seventeen 
times j8-a. On a somewhat similar * but etched, 
crystal from Ceylon the axial ratios were deter¬ 
mined. Other crystals from Ceylon are pale greyish- 
green with a marked chatoyancy.—Dr. J. W. Evans; 
The origin the alkali rocks. The ,alkali-igneous 
rocks form ah exceptional aeries varying in composi¬ 
tion from add to basic, characterised bv a high per¬ 
centage of alkalis, especially soda* and a deficiency 
in alumina and the oxides of the divalent elements, 
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They appear to occur mainly in areas where the, 
earthV crust has, as the result of ancient foldipe or 
the accumulation of granitic rocks, consolidated to 
a considerable depth, and where the temperature 
gradient is normally low. Such areas are rarely sub¬ 
ject to new folding, but are. frequently folded, .and 
with these faults the alkali rocks appear to ha*c a 
genetic relation. In such areas crystallisation must 
proceed in the sub-crustal magmas, which are 
believed to, be basic in, composition Under ex¬ 
ceptional pressure, with the result that minerals 
with low specific volumes, having regard to the 
materials of which they are composed, will pre¬ 
ferentially crystallise out. Garnet, zoisite, fibrolite. 
and kyanite are examples the materials of which 
crystallise out under less pressure with greater 
specific volumes. As these minerals are mainly 
silicates of aluminium and the divalent elements, the 
uncrystallised residue will be poor in these constituents 
and rich in the alkalis, especially soda, which was 
present in the original magma in greater proportion 
than the potash. It will also contain the volatile 
fluxes in large amount. As a result of the faulting 
of the crust this residue may be pressed out, find 
its way upwards, and give rise bv further differentia¬ 
tion to the alkali rocks.— A, F. flanimond; Monticel- 
lite from a mixer slag. The crystals, which are 
essentially monticellite containing about 20 per cent, 
of olivine in solid solution, have the following physical 
characters : Orthorhombic, o ; b : c = 0*4382 ; x ; 0*5779; 
forms 010, 110, 021; refractive indices, 1663, 1*674, 
1*680; 2V, 73I 0 ; specific gravity, 3*20.—Dr. H. H. 
Thomas and A. F. nalllmontf; A refractometer for the 
determination of liquid mixtures. A telescope and 
collimator with Websky signal arc fixed in align¬ 
ment; between them is inserted a parallel-sided 
trough containing the liquid to be determined, in 
which is immersed a right-angled prism of known 
index near that of the liquid. Two images of the 
signal are formed, and the angular distance between 
them is read on the eve-piece scale; this reading is 
proportional to the difference of index between the 
liquid and the prism. The scale division has the same 
value whatever the index of the prism used. 

Royal Meteorological Society, November 17.—Mr. 
R. H. Hooker, president, in the chair.—C. E, P. 
Brooks and H. W. Braby : The clash of the trades 
in the Pacific. The mechanism of rainfall in the 
equatorial Pacific. Considering the months January 
to June, and first the area east of 180 0 long., the 
trades meet at a low angle. The south-east wind i$ 
the warmer, and therefore the less dense, and rise® 
above the north-east wind on a long slant, beneath 
which eddies are formed, giving occasional west winds. 
From the rising south-east trade wind rain is con¬ 
densed, and falls through the north-east or west winds. 
East of 180 0 long, the trade winds meet almost at 
right angles, and, as their densities are the same, 
they mingle and produce a great volume of rising air, 
forming a low-pressure area, into which air is drawn 
from atl sides. This low-pressure area is a mobile 
44 action centre,'* the position of which determines the 
character of the season : if it Hes far to the west the 
season is dry; if it takes an easterly position the season 
is wet.—Dr. W. H. SUavwwMi : ‘ The mirage. The 
visibility of the mirage was found to be dependent 
solely bn the distribution of temperature near the 
ground, so determined by the altitude of the sun. 
The appearance was, therefore, not necessarily asso¬ 
ciated with hot weather, and had beeh well seen when 
the $hade temperature was below go 0 . Investigations 
had shown that the old reflection theory was unten¬ 
able, and that the phenomenon was purely a refraction 
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effect. The appearance of the mirage was subject to 
variations which were dependent upon such factors 
as the contour of the ground* the height of the 
observer* and the altitude of the sun. 

Paris. 

Academy ot Science*, November 2.—M. Henri 
Deslandres in the chair.—M. dc Sparre ; The ram- 
stroke in pipes feeding turbines with strong reaction. 
The ordinary formula giving the pressure in a water- 
main set up by a sudden stoppage of the motion of 
the water cannot be applied without serious error to 
mains supplying turbines with a strong reaction. The 
necessary moditications of the formula are given.— 
G. CUuniclan and C. Ravenna : The biological signi¬ 
fication of alkaloids in plants. Alkaloids have been 
regarded as refuse products which the plant is un¬ 
able to eliminate. From an experimental study of 
the action of various alkaloids and substances related 
to them on young bean plants it is shown that this 
view cannot be sustained.—M. Gevrey ; The resolu¬ 
tion of problems at the limits relating to equations of 
the second order of elliptical and parabolic types.— 
B. Gambler : Couples of two minimum surfaces cor¬ 
responding as focals of a rectilinear congruence, with 
conservation of the asymptotic lines and the lines of 
zero length.—M. Rlwer: An application of Volterra’s 
equation to the problem of distribution by age.- MM. 
Claude and Drlencourt: A new type of prism astrolabe. 
A description and photograph of the new instrument 
are given. Compared with the older type, it is less 
than half the weight and easier to set up and 
adjust.—M. Holweck : Experimental researches on 
X-rays of great wave-length. In the apparatus 
described ionising rays were produced for a difference 
of 70 volts between the anode and cathode; this 
would correspond to a wave-length of about one-sixth 
of Schumann’s ultra-violet. Determinations were 
made of the coefficient of absorption of the soft X-rays 
in different gases.—J. Cabanne* ; Measurement of the 
luminous intensity diffused by argon. New deter¬ 
mination of Arogadro’s constant. The value found 
by this method is 6-9Xio a \ in good agreement with 
the well-known values of Millikan (6*o7Xio al ) and 
Jean Perrin (6*85x 10”).—MM. Chauvenct, P. Job, and 
G. Urbain • The thermochemical analysts of solutions, 
Equimolecular solutions of various salts are mixed in 
varying proportions, the volume being kept constant. 
The heat evolved on mixing is measured, taking 
account of the specific heats of the solutions. Curves 
are given illustrating the application of this method to 
the systems potassium iodide-cadmium iodide, copper 
chloride-aluminium chloride, and copper chloride- 
magnesium chloride. The formation of the complex 
salts, K,CdI„ GCuCl^MgCl,), ^CuCl^MgCI,), 
(CuC1 3 ,2A1CI s ), and teCuCl^AlCl.,), was clearly indi. 
cated by this method.—P. Lobel: The variations of 
the radio-activitv of the springs of Bagnoles-de-POrne 
and their relation to the rainfall.—M. Chopin : An 
automatic indicator of the amount of moisture in 
cereals.-—J, do Lapparent: Crystals of felspar and 
quartz in the limestones of the Middle Trias of Alsace 
and Lorraine.—G. Depape: The presence of Juglans 
cincrea fossiUs in the PJaisancian flora of Saint- 
Marcel-d’Ardeche.—J. Touch ; The diurnal variation 
of temperature in the Antarctic.—A. Lmniire : The 
awakening of the soil. The activity in the soil, with 
rapid germination of seeds, which takes place in the 
spring, was at one time supposed to be caused bv rise 
of temperature; this, however, was disproved by 
Mijntz and Gaudeehon, who showed that a maximum 
of microbial activity was produced independent of the 
temperature, Their suggestion that this recurrence 
of activity was to be ascribed to a predilection of the 

NO. 2665 , VOL. I 06 ] 


micro-organisms for a given period of the year, 
atavism, the author regards as unsatisfactory, and 
he now suggests another possible cause, the exist¬ 
ence in the soil of toxic products secreted by the roots 
of plants or resulting from the transformation of 
vegetable debris after the fall of leaves and the death 
of annual plants. Experiments in support of this 
view are described. Soil collected in November was 
thoroughly washed to remove soluble toxic products, 
and at the temperature of the laboratory this soil 
produced vegetation with great rapidity. The same 
soil unwashed was sterile as regards growth. The 
washings, concentrated, were proved to prevent 
growth.-—F. Vincens : Abnormal ligneous formations 
in the bark of Hevea brasiliensis. —J. Dufrenoy : The 
experimental bacterial tumours of Epicea.—J. Delphy : 
The reproduction of mud worms : fecundation, seg¬ 
mentation, and morphogenesis.—M. Nlcolle and E. 
Clsarl; The effects and constitution of the antibodies. 

Naples. 

R. Accademia delle Selenite ftsichc e mate matte he, 

May 3.—Prof. Monticelli, president, in the chair.™ 
F. Tricorn! ; Series of functions of lines. 

May 8.—Prof. Montesano, vice-president, in the 
chair.—F. Amodeo: Researches of a Neapolitan 
eighteenth-century mathematician on certain theorems 
of Archimedes. Nicol6 de Martino (born at Faicchio 
in 1701, died at Naples in 1769) rediscovered and 
proved by new' and original methods Several theorems 
in mensuration contained in the lost manuscripts of 
Archimedes. These, which wore published in 1768 in 
a text-book on solid geometry and conic sections 
intended for Army cadets, show De Martino to have 
been a mathematician of great powder. 

June 7.—Prof. Monticelli, president, in the chair.-— 
C. Colamonlco : A zone of car.so known as “ vurgo " in 
the Bari territory. This forms part of a series of 
researches by the author on the carso of southern 
Italy. The present zone occurs in a little-known dis¬ 
trict of Apulia.—M. Pa*c«l: N’ple integrals in the 
complex held. 

Tune 12.—M. Pascal: Multiple integral of a 
differential form. 

June 19.—F. Trteoml: Series of powers in the field 
of functions of lines, ii. 

Cape Town. 

Royal Society ol South Africa* September 29.—Dr. 
J. D. F. Gilchrist, president, in the chair.—J. R. 
Sutton : A possible lunar influence upon the velocity 
of the wind at Kimberley. IV. The object of this part 
of the discussion is to determine whether there are any 
points of agreement between the air tides and the 
lunar wind period sufficiently definite to form the 
nucleus of a theory which could be used to explain 
the comparatively great air speeds found in previous 
papers and attributable to the moon. For this 
purpose the air tides at perigee and at apogee 
have been determined (by Sabine’s method) for the 
ten years 1897-1906 and compared with the wind 
movements. A diagram is given showing how the 
air pressures and wind movements compare one with 
the other. Both agree in the main, though with 
certain important exceptions confirming previous con¬ 
clusions that the lunar influence upon the velocity 
of the wind cannot be exerted in a verv simple wav 
through the medium of the air tides.—J. P. DaWeu: 
The integrated velocity equations of chemical re¬ 
actions. The object of the note is to show how the 
integrals of many velocity equations which occur it* 
practice may be Witten down In terms of a certain 
function of the relative initial concentrations of the 
reactants and of its derivatives.—C* Wiper: Medical 
folk-lore * of the Abantu in the Lljdenburg district. 
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The pajp^r contains contributions to our knowledge 
of the methods of treatment used by witch-doctors. 
—-J; W, C. Gwtn: The action of Urginea Burkei. 
Experiments were performed on frogs, rabbits, cats, 
rats, and guinea-pigs with extracts of Urginea 
Burkei , Baker, commonly known as the Transvaal 
slang-kop. It has an action on the alimentary 
system, producing vomiting and diarrhasa, and on 
the nervous system, resulting in loss of power in the 
limbs, diminution of reflexes, and final paralysis. 
Its main action is on the circulatory system.—G. A. 
Boulenger and J. H. Power: A revision of the South 
African Agamas allied to Agama hispida , A . 
air a and A. anchietae. The paper contains a 
revision of the group of South African reptiles 
which has stood most in need of revision. The 
account in the British Museum Catalogue of Lizards 
has long ceased to fulfil its purpose, and the attempt 
is now made, with the help of a very large amount of 
material, to arrive at conclusions which will stand 
the test of time.—S. H. Skalfe : A species of Microdon 
(Diptera) from Natal. The paper gives a description 
of the larva, puparium, and adult female of Microdon 
Blucens, Bezzi, the growth being under the author’s 
‘ observation.— J. D. F. Gilchrist; Note on living fish 
brought by H.M.S. Challenger. 

Sydney. 

Mnnean Society of New South Wales, September 29.— 
Mr. J. J. Fletcher, president, in the chair.—Dr. J. M. 
Petrie: The chemical examination of Macrozamia 
spiralis . A complete summary of its poisonous record 
is given. In tne leaves the following constituents 
were identified : Formic, acetic, valerianic, and lauric 
acids; oleic, stearic, and higher fatty acids; a volatile 
essential oil; a phytosterol; a paraffin with the pro¬ 
perties of triacontane, and an olefine having the pro¬ 
perties of Octodecylene. The nuts contained 39 per 
cent, of starch ana much mucilage. In feeding experi¬ 
ments white rats were given with their ordinary food 
(1) crushed fresh leaves, (2) grated seeds, (3) the rich, 
fatty, and resinous components extracted from the 
leaves by ether, and (4) aqueous extracts of the leaves 
and the seeds. The animals showed no signs of being 
affected after feeding for three weeks.—A. P. Dodd : 
Two new Hymenoptera of the superfamily Procto- 
trypidae from Australia. A new genus is proposed in 
the family Diapriidae, and a new' species of Proso- 
xvlabis (Belytidae), the former being a primary para¬ 
site of the sheep-maggot flies.—Prof. W. N. 'Benson, 
W. S. Dub, and W. R, Browae : The geology and 
petrology of the Great Serpentine Belt of New South 
Wales. Part ix. : The geology, palaeontology, and 
petrography of the Currabubula district, with notes 
on adjacent regions. The extrusive rocks comprise 
keratophvric tuffs of the Burindi and Kuttung series, 
with which are interbedded soda rhyolite flows and 
tuffs and basalt. The Werrie series consists of de¬ 
composed basalts, occasionally slaggy. Invading 
these, and also the underlying Kuttung and Burindi 
beds, is an immense series of silts and dykes com¬ 
prising quartz keratophyre, quartz trachyte, quartz 
latite, andesite, lamprophyre, normal and albite 
dolerite, teschenite, and basalt. Attention is directed 
to the peculiar association of calcic and alkaline rock- 
types linked by intermediate types, and evidently 
derived from a common stork magma. Though the 
dominant rocks in this area are intrusive, and those 
irt the Paterson, Sefitham, and Pokolbin districts are 
effusive, the petrographical similarity of the Car¬ 
boniferous igneous rocks in the two districts is most 
marked,—A. M. Lea : Descriptions of new species 
of Australian Coleoptera. Part xvi, Nineteen species 
and one variety of Ditropfdus, three species of Ela- 
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phodes, and three species of Ccenobius are described 
as new. In addition, notes on synonymy, etc,, partly 
the result of examination of some of Madeay’s and 
OlliflPs types from the Australian Museum, are given 
for seventy-one species belonging to twenty-two 
genera. ; 
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The Application of Science to Agriculture. 

HE circumstances of the time call for the 
fullest possible utilisation of the national 
resources of both men and material, and never 
has there been more urgent need for the high 
training and intellectual interests that science can 
give to mankind, or for the properly directed 
application of science to national problems. When 
rapid changes are coming about before our eyes, 
and the community is being shaken to its founda- 
tions, it is essential to inquire whether the 
guardians of scientific studies in this country are 
still able to maintain the work at a proper level 
of efficiency. What, for example, is the position 
of the application of science to agriculture—the 
greatest of our industries? There have been some 
recent developments, though on a relatively small 
scale. If, however, a satisfactory organisation is 
possible in this case, there will be much ground 
for hope that the more general problem of the 
application of science to industry as a whole can 
be solved. 

Prior to the war the application of science to 
agriculture was brought about in the main by the 
enterprise of a few individuals such as Lawes and 
Gilbert, of Rothamsted; Spencer Pickering, at 
the Woburn Fruit Farm? the Voelckers, father 
and son; and a few others* The landowner, as a 
rule, looked on in a not unfriendly way, but, his 
education never having been good, he Was unable 
to understand what the man of science was trying 
to do* Character was his strong point; he ad- 
ministered justice in the village, while his wife 
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dispensed charity; both were, as a rule, con&cip 
entious, hard workers, strong in the faith that 
they were doing the right thing, and true to the 
ideals that had been handed down to them by a 
long line of ancestors like themselves* if was 
not until 1894 that any sort of beginning was 
made in the country, when the so-called “whisky 
money ” was available for technical education, and 
the county authorities had the option of develop- 
ing agricultural education. 

A few did so : Kent and Surrey combined to 
open the Wye Agricultural College; Norfolk and 
the eastern counties supported a school at Cam¬ 
bridge. The county bodies, however, did little 
for science. A distinction was made between 
11 education ” and “research”; if a teacher were 
repeating something already known, he was 
eligible for a Government grant, and was, there¬ 
fore, a person who could be encouraged; but if 
he were seeking to discover something unknown, 
he was not eligible for grants, and was rather a 
problem for the authorities. Fortunately, how¬ 
ever, institutions in the country cannot be com¬ 
pletely governed from Whitehall, and common 
sense has a way of prevailing; much scientific 
v\ork was, in point of fact, carried out by keen 
men working on their own account, and often in 
part at their own expense. 

It was not until the passing of the Development 
Act in 1911 that Government support was forth¬ 
coming for scientific investigations in agriculture. 
The Act set up a Development Fund which sub¬ 
sidised certain institutions and allowed of much 
needed expansion. Considerable experience has 
been gained during the past ten years of the best 
method of utilising the available resources. The 
broad result is a threefold scheme, including: 
(i) Research institutions where agricultural science 
is developed; (2) colleges and farm institutes 
where instruction of various types is given to 
students wishing to become experts, farmers, etc.; 
(3) county advisers attached to some of the fore¬ 
going institutions, whose function it is to advise 
farmers on the various problems or difficulties 
with which they may be confronted. 

At the beginning a rather large number of re¬ 
search institutes was set up, mainly at the uni¬ 
versities. Of recent years there has been a ten¬ 
dency towards centralisation, four of the new in¬ 
stitutes being afterwards transferred to other in¬ 
stitutes already in existence. This;was not origin¬ 
ally- intended, and, so far as is known, formed 
no part of a deliberate policy; it was the inevitable 
result of workers in different lines finding so much 
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common ground that close association became 
essential. An institute such as Rothamsted, with 
excellent laboratories and library, standing in its 
own grounds of 300 acres, right out in the 
country, with well-kept historic held plots and a 
staff of assistants highly trained in field work, has 
obvious advantages over a university department 
situate in a town remote from agricultural practice 
and interests, and one is not surprised to find that 
it has grown and is still growing. The larger in¬ 
stitutes now are: Rothamsted, for soil, plant 
nutrition, plant pathology (including entomology, 
helminthology, and mycology); the Imperial 
College, South Kensington, for plant physiology; 
Cambridge, for plant breeding and animal nutri¬ 
tion; Long Ashton and East Mailing, for fruit; 
Reading, for dairy; Aberdeen, for animal nutri¬ 
tion; and Oxford, for agricultural economics. 
Success or failure, however, depends on the men 
working the scheme, and shortly after the 
Armistice the Ministry of Agriculture put into 
operation a research service scheme, which has 
been found satisfactory in its essential features, 
and has enabled the leading research in¬ 
stitutions to attract a body of highly competent 
workers and to retain those who wish to stay. 
Automatic increments of salary are made annually, 
subject to proved service, up to a certain 
maximum, and there is the possibility of 
promotion to a higher grade. As the scheme 
stands at present, a young man or woman taken 
on the staff begins with a salary which, including 
bonus, amounts to 450Z. per annum, and he or 
she can rise continuously to a salary which, with 
bonus, amounts to 1010/. per annum. It does not 
follow that all will rise to this level; there are 
stopping places at 510/. and 780 1. respectively, 
beyond which further progress may be impossible 
for a given individual. In addition, there is 
a superannuation scheme, to which the institute 
makes an annual contribution equal to 10 per cent, 
of the salary There are also still higher posts 
as directors, etc. 

In the commencing or third grade the sub¬ 
stantive salary is 300 L per annum, with bonus of 
150/., total 450/., rising by annual increments of 
2ol. to 360/. plus 150/.—i.c. 510I. per annum. 
Should it appear that the holder is unsuited for 
the higher posts, the institute may terminate the 
appointment after three years. On the other 
hand, if paucity of posts or other reasons render 
promotion improbable, the institute may make the 
appointment permanent, provided sufficiently good 
work has been done to justify this course* Prob- 
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ably, in most institutes—certainly in the larger 
ones—there are excellent workers in the third 
grade for whom promotion into the second grade 
is only a remote contingency. 

The middle- or second-grade appointments are 
limited in number—usually to half of those in the 
commencing grade—and the possibility of pro¬ 
motion thereto depends on the accident whether 
or not a post happens to fall vacant. Such cases 
inevitably arise under any scheme. The salary 
with bonus begins at 550L, and rises by incre¬ 
ments of 33I. to 780L The highest or first-grade 
posts are also limited in number, being generally 
the same as the second grade; the commencing 
salary with bonus is 780!., rising by eight annual 
increments to 1010I. The terms of appointment 
to these two grades are the same as those of a 
permanent reader at a university, so there is ample 
security of tenure. Above these come the directors, 
posts which, however, vary according to the 
institute. 

Although the scheme is put forward, fin¬ 
anced, and imposed on the research institutes 
by the Ministry of Agriculture, the holders 
of the posts are neither Civil Servants nor 
officers of the Ministry. The appointments 
to all these posts are made by the governing bodies 
of the institutes, which retain all rights of such 
bodies. In case of a grievance, any holder of a 
post has, however, the right of appeal through the 
governing body to the Ministry. 

Promotion to a vacancy in a higher grade is 
possible only on the recommendation of the 
governing body and with the approval of the 
Ministry. There is a provision that all vacancies 
in higher grades must be notified to all likely 
candidates in the lower grades at all research in¬ 
stitutes, but the appointment rests with the 
governing bodies, which, in the interest of their 
institutes, will presumably select the best candi¬ 
date, whether in the service or out of it. As the 
scheme was originally put forward, there was a 
seniority clause giving preference to ’ men or 
women already in the service; but this met with 
so much opposition from those responsible for the 
efficient conduct of the institutes that it was 
abandoned. A research institute no place for 
promotion by seniority. Such promotions would 
stultify the whole purpose of research; they would 
stifle initiative, blot out all possibility of bringing 
in new ideas, lead to stereotyped dogmas, and do 
infinite harm to the cause of progress. At all 
costs, a research institute must choose the best 
possible man or woman, regardless of other con- 
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siderations. Only in this way is it possible to 
brings in the new ideas and the new light which 
alone make research successful. 

The reception of the scheme by the younger 
scientific workers has been very satisfactory, and 
the responsible authorities of the institutes have 
been in the gratifying position of finding excellent 
candidates for their posts. At no time in the last 
twenty years have the research institutes been 
better staffed than now. 

Provision has also been made for the creation 
of a link between the university and the research 
service. The Ministry of Agriculture awards 
scholarships of the value of 200U per annum to 
men and women, possessing an honours degree or 
equivalent qualification, who are desirous of 
entering the service. The successful candidates 
arc attached to whichever institutes they may 
prefer, and have their opportunity in the event of 
a vacancy occurring. They will, however, usually 
find other scholarship holders at the institutes— 
1851 Exhibitioners, various university scholars, 
and other post-graduate workers also waiting for 
posts—and they can hope for appointments only 
if they happen to be the best of the available 
candidates. 

Thus the scheme provides for selection from the 
universities of the most promising young men and 
women for research work; it allows of a proba¬ 
tionary period in which each candidate can show 
his or her fitness for the work; it affords per¬ 
manent posts for those finally chosen; it gives 
increments of salary commensurate with the value 
imparted by experience; and for the highly gifted 
worker it affords prospects of promotion to posts 
which, considering their freedom from routine 
duties and from worries, must be regarded as dis¬ 
tinctly good. The scheme is economical and 
effective; it works with the minimum of friction 
and without interference with the individual re¬ 
search worker; and it may confidently be recom¬ 
mended as a model to other Government Depart¬ 
ments which afe concerned with the promotion of 
scientific research. 

Philosophy of Relativity. 

1 he General Principle of Relativity: In its Philo¬ 
sophical and Historical Aspect . By Prof. 

H. Wildon Carr. Pp. x+165. (London: 
Macmillan and Co., Ltd., 1920.) Price 7$. 6d. 
net. 

ROF. WILDON CARR has produced in this 
little volume & really valuable book. There 
was an hiatus in the current expositions of the 
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principle of relativity. Its significance and up; 
portance had been clearly set forth in their bear* 
ing on mathematical physics. But the doctrine 
had not been connected with its position in the 
history of general philosophical thought. y This 
Prof. Carr has now T done, and with great know¬ 
ledge of philosophy. 

After explaining the old difficulties, he shows 
how Descartes and Leibniz had partially recog¬ 
nised their origin. The exposition of the dis¬ 
cussions by each of these thinkers is lucid and 
informing, fn particular, there is an admirable 
explanation of the Leibnizian theory of monads, 
and of how Leibniz was driven to its adoption. 
Both philosophers were mathematicians of great 
eminence. They saw that the explanation of 
matter must come after that of movement, and 
could not precede it. Extension was not 
“stuff.” The explanation of gravitation given 
by Newton follows. The book goes on to 
deal with the difficulties that led to Einstein’s 
revision of the whole of the Newtonian hypo¬ 
thesis of space and time as absolutely existing 
frameworks. The special principle of relativity 
is then explained, and it is showrn that the general, 
or later, Einstein principle is simply a full state¬ 
ment of what is implied in its earlier form. The 
first dealt with u definite phenomenon—the velo¬ 
city of light. The second extends the explana¬ 
tion to the laws of Nature generally. There is 
no longer a particular finite velocity taken to be a 
constant and limiting one. As soon as we extend 
the special case of relativity to non-uniform and 
rotational systems of motion, the doctrine of equi¬ 
valence between the experience of the observer 
taken to be at rest, and the experience of the 
observer in another system relatively to which the 
observer taken to be at rest is regarded as being 
in motion, becomes apparent. The explanation 
of the possibly non-Euclidean character of space 
systems, and .of the necessity of correlating 
observations by adequate formulae of transforma¬ 
tion, becomes clear. The idea of pure objectivity 
disappears. Mind appears as relating the centre 
of a universe which is no longer infinite in the 
sense given to the word as applied to New¬ 
tonian space. For the observer is not a fixed 
point existing at a fixed instant. “Space and 
time arc not containers, nor are they contents; 
they are variants. They change as my system of 
reference changes.” 

One of the difficulties experienced in reading 
even Einstein himself is the laelc;*of a thorough¬ 
going connection of his principle with the new 
character really given by it to space and time. 
They are discussed as though they remained 
changed, not in kind, but in degree only, and 
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based on what is original and still present, trans¬ 
formed in shape and measurement only. But 
more than this is implied in Minskowski’s famous 
discourse at Cologne in 1908, which Einstein 
seems to adopt. The former deposed the in¬ 
tuitional space and time of our supposed direct 
experience to the status of mere shadows. The 
reality was to be sought in “the world-line,” in 
a continuum the factors in which were not space 
and time, but deeper lying and inseparable phases 
of reality, to which space and time present only 
imperfect analogies. Some of the language of 
modern mathematical writers is obscured by the 
employment of words suggesting that we have 
only to correct imperfections in the description 
of our space and time as actual facts. Mins- 
kowski, on the other hand, seems to point to 
the reality being something radically different 
from the space and time of our discourse in 
science even of the most modern type. 11 Die 
dreidimensionale Geometric wird ein Kapitel 
der vierdimensionalen Physik. Sie erkennen, 
weshalb ich am Eingange saghte, Raum und 
Zeit sollen zu Schatten herabsinken und nur eine 
Welt an sich bestehen.” There is one English 
mathematical writer who has seized on the full 
meaning of this interpretation and carried 
it out to its logical conclusions in his “ Concept 
of Nature. n I refer to Prof. Whitehead. 

The metaphysical foundations of this further 
view of Einstein’s doctrine are made apparent in 
Prof. Carr’s book. That is what makes it 
important for scientific readers, as well as 
for the general public, who will gather from 
it what the principle of relativity means. 
Like all books on this subject, it requires careful 
reading and unbroken attention, but the time 
these necessitate, even for this short book, will, I 
think, be f ound to have been thoroughly well 
spent. Haldane. 


The Human Hand. 

The Principles of Anatomy as Seen in the Hand . 
By Prof. Frederic Wood Jones. Pp. viii + 325-f 
2 plates. (London: J. and A. Churchill, 1920.) 
Price 15s. 

N this work Prof. Wood Jones has made a 
notable contribution not only to the literature 
of human anatomy, but also to that of philo¬ 
sophical biology. The book is the result of an 
intensive study of a single part of our anatomy 
undertaken in the belief that if we understand 
it thoroughly and correctly we shall understand 
much more—shall, in fact, know the principles 
upon which the whole of our anatomy is formed. 
In selecting the hand for his purpose the author 
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has chosen wisely, for it is, we think, without 
doubt the part which is most characteristic of 
us—that which has played the chief rdle in 
our development. Prof. Wood Jones’s method 
is to take the various tissues forming the 
hand—viz. the skin, nails, fascia;, bones, muscles, 
vessels, and nerves—separately, describing them in 
considerable detail from both the morphological 
and the practical points of view. As we can readily 
imagine, he is not able to confine himself strictly 
to the hand, any more than was Sir Charles Bell 
in his century-old book on the same subject. (We 
might say in passing that the comparison between 
the two books, which are further alike in that 
they are largely illustrated by the authors them¬ 
selves, is extremely interesting and illuminating, 
as showing the great advance in our knowledge 
and the great change which has come over our 
conception of man’s place in Nature during the 
last hundred years.) 

From internal evidence alone the book 
appears to have been begun as a morphological 
study, and to have been given its practical bias 
in consequence of experience with patients suffer¬ 
ing from nerve lesions acquired in the war. The 
fact—if fact it be that this was the order of its 
evolution—will go far, we think, to explain the 
peculiar value and interest of the book. It is 
seldom that anatomy is treated from both the 
morphological and the practical points of view; 
here, however, we have a book in which this is not 
merely observed, but impartially observed, with 
a result which, we believe, completely justifies 
those who look upon morphology as the guiding 
spirit of anatomical research, and upon anatomy 
itself as the only solid basis on which scientific 
medicine and surgery can be founded. An ad¬ 
mirable example of the close connection which 
exists between morphology, anatomy, medicine, 
and surgery is, we think, to be found in the 
chapter on the skin creases or flexure lines, 
subjects which, we agree with the author, have 
not been given the consideration they deserve by 
either the physician or the surgeon. 

In the chapter on the osteology of the hand the 
form of the primitive vertebrate hand is discussed 
at some length, and the conclusion reached, that 
the primitive hand was not only pentadactylous, 
but also characterised by a smaller number of 
phalanges in the preaxial digit. The discrepancy 
in the number of phalanges in this digit compared 
with those in the other digits may, of course, be 
due to a decrease in the preaxial or to an increase 
in the other digits. Despite the fact that, as is 
pointed out and emphasised, no animal living or 
extinpt has more than two phalanges in the pre¬ 
axial digit, whereas the number of phalanges in 
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the other digits is frequently subject to increase, 
Prof. Wbod Jones accepts the former of the two 
alternative explanations, and hazards the opinion 
that the reduction has been brought about by the 
fusion of the two terminal phalanges. If on this 
matter he is not so logical as we could wish, we 
are more content with him in certain of his other 
explanations, and think the reasons he gives for 
the fusion of the fourth and fifth carpalia and 
tarsalia to form the unciform and cuboid, and 
for the shifting of the axis of the foot from the 
line of the third toe to that of the second, both 
adequate and ingenious. We are inclined also 
to accept his view of the fate of the os centrale, 
although here, as in other parts of the book, we 
think it would have been well if the evidence from 
morphology had been supplemented with that 
obtainable from embryology. The curious order 
in which the bones of the hand ossify is a matter 
upon which wc should like to have had some 
light, but, unfortunately, none is forthcoming. 

In the chapter on the extrinsic muscles of the 
hand reference is made to the muscles of the foot, 
and the extensor brevis digitorum and the peroneus 
tertius are spoken of as derivable from a deep 
extensor sheet, the slips to the four inner toes 
passing down into the foot, while the slip to the 
little toe remained in the leg as the peroneus 
tertius. This is a view of the origin of these 
muscles which is in direct opposition to those 
of Ruge, Bryce, and Keith, for they have shown 
that the extensor brevis digitorum, despite its 
innervation, has entered the foot, not from above, 
but from behind, passing under the external mal¬ 
leolus, while the peroneus tertius has originated in 
quite a different fashion—by segmentation of the 
extensor Iongus digitorum. The matter is, of 
course, of almost purely morphological interest, 
but we have ventured to refer to it because of the 
interesting problem presented by the nerve- 
fibres for the extensor brevis digitorum changing 
from the musculo-cutaneous branch to the anterior 
tibia! branch of the external popliteal nerve. 

Perhaps the most original and valuable part of 
the book is that dealing with muscles and their 
action. Here we have the results of a singularly 
dose study of the various muscles of the hand, 
both in health and in disease, both after organic 
lesions and after functional disturbances, results 
which enable the author to furnish us with the 
very useful classification of muscles into prime 
movers, antagonistic, synergic, and fixation 
muscles, according to the particular part they 
play In different movements. We are also given 
the exact meaning of the phrase “at rest” as 
applied to a limb or a muscle, and supplied 
with a physiological explanation as to when and 
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why the position of rest is attained. The dis¬ 
tinction between a limb which is immobilised 
or mechanically at rest and one naturally at 
rest is clearly drawn. In the chapters dealing 
with the nerves an interesting summary is given 
of the most recent work of Head, Elliot Smith, 
Kinnier Wilson, and other neurologists—a sum¬ 
mary supplemented by many original observations 
and speculations, as, for example, the particular 
association of trophic effects with injury to the 
median nerve, and the possibility that the Pacinian 
corpuscles are part of the sympathetic sensory 
system the fibres of which in the hand run mainly 
in the median nerve. 

Altogether, the book is one which, in our 
opinion, places its author in the front rank- of 
anatomists, and does more, we think, than any 
book published in recent years to rehabilitate the 
subject of anatomy, and restore it to its rightful 
place as the most fundamental and pervasive 
subject in the medical curriculum. W. W. 


Identification of Monosaccharides. 

Anleitung zum Nachweis, zur Trcnnung uruL 
Bestimmung der reimitt und aus Glukosiden 
usw. erhaltenen Monosaccharide und Aldehyd - 
sauren. By Dr, A. W, van der Haar. Pp. 
xvi + 345. (Berlin: Gcbriider Borntraeger, 
1920.) Price 64 marks. 

H ROUGH OUT the development of organic 
chemistry the glucosides have maintained, 
amongst phytochemical products, a position of 
interest primarily due to their connection with 
sugars. Their attraction as materials for 
chemical study is intrinsic also, because they 
present alluring structural problems, and reveal 
the power of sugar molecules to combine with a 
great variety of other types—for example, in 
amygdalin, myronic acid, indican, and salicin. 
Furthermore, it is largely upon the production 
and examination of artificial glucosides that our 
present conception of glucose itself is based. 

The diagnosis of a natural glucoside is com¬ 
plete only when the carbohydrate component has 
been identified, and chemists have long been con¬ 
scious of the difficulties inherent to such an opera¬ 
tion, especially when only small quantities of 
material are available. The purpose of the work 
under review is to facilitate this procedure, and 
the author has assembled in concise form the vast 
collection of experimental observations which have 
been accumulated in this field. Thus the volume 
offers ample and valuable information to those 
concerned in the identification of monosaccharides. 
It is axiomatic that in such a treatise much 
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attention should be devoted to the formation and 
properties of the large class comprising condensa¬ 
tion products derived from substituted hydrazines, 
and the latter half is allotted almost entirely to 
this voluminous branch. The service thus ren¬ 
dered is conspicuous, for, in addition to arranging 
in logical sequence the numerous and scattered 
records of previous investigators, the author has 
elaborated methods based on his own research 
for dealing with mixtures containing two, three, 
and four monosaccharides. Due notice is given 
also to the recognition and estimation of gly- 
curonic acid, the importance of which in glucoside 
chemistry is well known. The two concluding 
chapters provide detailed examples of the applica¬ 
tion to typical cases of the analytical processes 
under discussion. 

The appearance of such a book emphasises in 
a very remarkable manner the facilities for mono¬ 
graph production offered by German publishers, 
and concurrently illustrates the difference in treat¬ 
ment adopted by Continental and by Anglo-Saxon 
authors. Van der Haar’s treatise must be ac¬ 
cepted as faithful and complete when viewed as 
a record of facts, yet it. is useful only to a small 
number of specialists, whilst E. F. Armstrong’s 
44 Simple Carbohydrates and the Glucosides,” 
dealing with identical materials, appeals alike to 
students, specialists, and general practitioners of 
organic chemistry. One presents the bones for 
sixty-four marks, the other makes a personal 
introduction to a living body for twelve shillings. 

The present work is admirably produced, and 
remarkably free from errors, most of which are 
conveniently overtaken in a list of corrections on 
the concluding page; but the absence of a subject- 
index is to be regretted. M. O. F. 


Our Bookshelf. 

Solubilities of Inorganic and Organic Substances . 
By Dr. Atherton Seidell. Second edition, en¬ 
larged and thoroughly revised. Pp, xxii-f 845. 
(London: Crosby Lockwood and Son; New 
York: D. Van Nostrand Co., 1920.) Price 
45** n et. 

Solubility determinations are often incidental to 
other investigations, and are, consequently, not 
indicated in the title of the original paper, or in¬ 
cluded in the index of the journal in which they 
appear. For this reason such data are often 
difficult to locate, and Dr. Seidell’s well-known 
compilation is a valuable contribution to chemical 
literature. 

Originally published in 1907, the work was the 
first successful attempt to present a critical survey 
of available quantitative solubility data and to 
select from the discordant results of different 

no. 2666, vol. ro6] 


[December 2/1920 


observers the most trustworthy values for any 
given substance. An enormous mass of solubility 
data has since accumulated, and the present much 
enlarged edition, which brings the subject-matter 
up to 1918, is certain of a w'arm welcome. The 
nomenclature, especially of organic substances, 
has been revised, and the scope of the work 
extended to include freezing- or melting-point 
data for binary and ternary systems. 

The author has endeavoured to maintain “un¬ 
remitting vigilance ” to avoid errors, but attention 
may be directed to an unfortunate lapse in the 
second table on p. 518, where an error has been 
made in converting milligram-molecules into 
grams, and where KOH ought to be K a O. All 
the values in the fourth and fifth columns are 
wrong. In some cases the author has detected 
errors in calculation of original results, and indi¬ 
cates the necessary corrections— e.g. under 
strontium formate (p. 681) and ammonium per¬ 
chlorate (p. 43). 

New features in the present edition include a 
detailed explanation of the tables for the guidance 
of those more or less unfamiliar with the usual 
tabular methods of expressing such data; a 
chapter describing some of the methods used for 
the accurate determination of solubilities, with 
excellent diagrams; and an author index, with 
references to all the original papers consulted, 

S. A. K. 

Small Holding and Irrigation: The New Form of 

Settlement in Palestine. By Dr. S. E. Soskin. 

Pp. 63. (London : George Allen and Unwin, 

Ltd., 1920.) Price 25 . net. 

This small publication has been issued by the 
Zionist Organisation in the interests of agri¬ 
cultural and horticultural settlements in Palestine. 
Intensive gardening is the main theme, and the 
application of the water resources of the country 
to the development of vegeculture, as a primary 
industry, is strongly urged. “The intensive 
utilisation of the irrigable areas for vegetable and 
fruit plantations should not come at the end of 
a period of development of years and decades, 
but at the beginning of our work of reconstruc¬ 
tion in Palestine.” After the preface and intro¬ 
duction, the subject is elaborated in four chapters. 
The first chapter deals with the general principles 
of irrigation in Palestine, as also does the intro¬ 
duction, contrasting the climatic conditions with* 
those which obtain elsewhere in tropical and sub¬ 
tropical regions. It is claimed that artificial irri¬ 
gation will work wonders, rendering two, three, 
and even four crops a season a possibility. The 
second chapter discusses the features of intensive 
gardening and the utilisation of manures and 
other adjuncts to cultivation. Tomato growing 
is represented as a promising venture, as also is. 
the cultivation of the banana. The next chapter, 
headed “A Garden City,” indicates the oppor* 
(unities for, and the value of, co-operative effort. 
The last chapter is a brief, final word on the' 
essential preparations for the first settlements, 
under the scheme. 
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Every Boy's Book of Geology: An Introductory 
Guide to the Study of the Rocks, Minerals, and 
Fos$tis of the British Isles . By Dr. Arthur E. 
Trueman and W. Percival Westell. Pp. 315, 
(London: R.T.S., n.d.) Price 65. net. 

This is a good introduction to geology, lucidly 
written and thoroughly up-to-date. The illustra¬ 
tions are simple, and are line-sketches only, but 
they convey their meaning. The authors rightly 
presume that those who read their chapters are 
prepared to be interested in the subject. There 
is no talking round about, in the hope of disguis¬ 
ing what is going to be a lesson rather than a 
mere encouragement to learn. There is not much 
room for originality in the selection of the facts 
put forward; but the merit of this book lies in its 
accuracy and simplicity of statement. The old 
discussions that were at one time held to be 
necessary in every text-book, such as the evidence 
of earth-movement: afforded by coral-reefs, are 
wisely left to larger treatises. The suggestions 
we have to make are merely trivial. It seems 
cumbrous nowadays to write the names of 
chemical elements and compounds with capital 
letters. On pp. 32 and 131 felspars and beryl are 
respectively described as of “very complex” com¬ 
position; but, when the reader has learnt the use 
of chemical symbols, he will not find matters so 
alarming. On p. 33 “twinning” should be 
omitted or more exactly defined. Potash is as 
important in biotite as in muscovite (p. 35). It 
is not at all necessary for a limestone to be melted 
before passing into crystalline marble (p. 73). We 
are glad to note the recommendation of a bicycle 
to the young explorer in our islands. Fossils do 
not necessarily lie on the tracks of chars-i-bancs. 

G. A. J. C. 

lulu cat ion for Self-realisation and Social Service. 
By Frank Watts. (The New Humanist Series.) 
Pp. xii-t-275. (London: University of London 
Press, Ltd., 1920.) Price ys. 6 d- net. 

Under the title of “The New Humanist Series,” 
with Mr. Benchara Branford as editor, the Uni¬ 
versity of London Press is projecting a scries of 
volumes in which “the most modern advances of 
knowledge will be sought in order to fructify the 
many and varied fields of education. The subjects 
of the curriculum will be discussed by experts not 
too far removed by time from their own school 
years.” These will be preceded by general 
volumes, of which the present book is the first. 
The treatment is adequate, and may be profitably 
compared with that of Prof. Nunn in the opening 
volume of another educational series. Without 
neglecting the rather intellectualistic psychology 
on which teachers of an earlier generation were 
brought up, it seeks the foundations of character 
aqd conduct in the innate tendencies to which the 
child is heir from an evolutionary past. The work 
of psycho-analysts is laid under contribution, and 
some of their terms, such as “sublimation,” are 
adopted or adapted, in a diagrammatic “Tree 
of Human Development,” from roots in Vdlan 
vital, two main stems, the nutritive hornie and 
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the distributive libido, arise, and from the latter 
are derived the flower and fruitage of the sub¬ 
limated will or eros. There are many practical 
suggestions which will be found of value by 
teachers. 

y 

Utilisation des Algues Marines* By Prof. Camille 
Sauvageau. (Encyclopedic Scientifiquc : Biblio- 
th&que de Botanique Appliqu£e.) Pp. vi + 394. 
(Paris : Octave Doin, 1920.) Price 7.50 francs. 
Many possible uses of seaweeds arc described ir 
Prof. Sauvagcau’s excellent treatise—agricultural, 
industrial, alimentary, therapeutic. Their value 
as manure is great, but is limited by cost of car¬ 
riage. Among industrial uses of brown algae may 
be mentioned the kelp industries, formerly so 
profitable as the source of soda, and still yielding 
potash, iodine, and bromine. Algin, norgin, and 
tangin are patented products used as dressings 
for textiles, etc., as also arc the mucilages ex¬ 
tracted from red alga?. During the war acetone 
was produced on a large scale by fermentation 
of brown alga? in American munition factories, 
and used as a solvent for gun-cotton, etc. By a 
similar fermentation, alcohol can be manufactured 
in quantity for motor fuel. The Germans devised 
a “fuse” of Laminaria to explode shells falling 
into water. Alga*, though commonly eaten in 
Japan, China, and elsewhere, arc really valueless 
as human food, but for domestic animals they 
have for ages been used as winter fodder. During 
the war French horses were successfully fed on a 
partial diet of alga;; the new food, though quite in¬ 
digestible at first, gradually became assimilable, 
probably through the adjuvant action of bacteria 
or yeasts. Prof. Sauvageau\s monograph is a 
welcome acquisition. 

Letters of Travel. (1892-1913.) By Rudyard 
Kipling. Pp. vi + 284. (London: Macmillan 
and Co., Ltd., 1920.) Price ys. (yd. net. 

With his faculty for noting the little significant 
things, as well ns the big and striking things, 
Mr. Rudyard Kipling gives us wonderful pictures 
of life in America, Canada, and Egypt. Some of 
the letters are old-—they are reprinted from 
periodical publications—but all are fresh in human 
interest, because they dwell on big, essential 
problems. The volume is Kipling at his best, 
without the “tobacco and blood” in which he 
often indulges, and with his wealth of illus¬ 
tration and tolling incidents of travel. These short 
chapters give truer impressions of the lands they 
treat of than all the ponderous volumes of pains¬ 
taking travellers, collecting facts and arranging 
statistics. 

Slide Rules and How to Use Them . By T. 
Jackson. Pp. 30. (London : Chapman and 
Hall, Ltd.) Price is. 6 d. net. 

The principles upon which the construction of 
slide rules depend are described in this pamphlet, 
and numerous examples are given of the methods 
of use of such mechanical aids to calculation. 
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ffipctric Switch and Controlling Gear: A Hand - 
hook on the Design, Manufacture, and Use of 
Switchgear and Switchboards in Central 
Stations, Factories, and Mines . By Dr. C. C. 
Garrard. Second edition, revised and enlarged. 
Pp. xxii-f654. (London: Benn Brothers, Ltd., 
igao.) Price 25s. net. 

No considerable alterations have been made in 
this work since the first edition was reviewed in 
Nature of March 1, 1917- Slight modifications 
have been effected, and recent data in connection 
with high-tension gear, lightning arresters, etc., 
added. 1 Two new sections, one dealing with the 
standardisation of switchgear and the other with 
automatic contactor switches, have also been in¬ 
serted. 

Milk Testing: A Simple Practical Handbook for 
Dairy Farmers, Estate Agents, Creamery 
Managers, Milk Distributors, and Consumers. 
By C. W. Walker-Tisdale. Second revised 
edition. Pp. 90. (London : J. North, Dairy 
World Office, 1920.) Price 35. 6 d. net. 

The recognition of the value and importance of 
“milk recording*' is making it increasingly neces¬ 
sary that simple but trustworthy methods of test¬ 
ing milk should be published for the use of prac¬ 
tical farmers. This need is well met by the present 
edition of Mr. Walker-Tisdale *s little book, which 
has been enlarged and revised since the second 
edition was noticed in Nature of August 10, 1911. 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
thus or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Energy of Cyclones. 

There can be no doubt, I suppose, that solar and 
terrestrial radiation are ultimately responsible for the 
kinetic energy of the winds. The doubts expressed 
by Mr. R. M. Dedey in Nature of November 11 and 
by Mr. W. H. Dines in the issue of November 18 can 
refer only to the details of the phenomena consequent 
on the process of transformation of the energy. The 
first stage is obviously the storage of energy in the 
potential form of air charged with heat and moisture 
at the surface or lower levels and cooled by radiation 
at high levels, especially in the polar regions, as on 
the plateau of Greenland or on that of the Antarctic 
continent, or on the sunless slopes of the Himalaya. 
Equally without doubt the next step is convection, 
the greater part of which is indicated here and there 
by fulling rain or snow. Measurements of rainfall 
assure us^ that there is no lack of energy available for 
violent winds if the heat-engine is at all efficient. 

The general effect of the process of convection is 
the development of a vast circulation in the upper 
regions of the atmosphere from west to east round 
the poles, which has its counterpart in the normal 
distribution of pressure at corresponding levels. That 
is probably most pronounced at a level of 8 km., 
because at that level density is equal all over the 
globe at all seasons of the year. Above that level, up 
to the level of equal pressure at 20 1 cm. of which Mr. 
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Dines) writes, there Is, on the average, a gradient of 
density from the equator to the pole, and below the 
level of 8 km. a gradient of density in the opposite 
direction. The layer of maximum average velocity is 
above the layer of maximum pressure-gradient on 
account of the diminution of density with height. 

Below the level of 8 km. the distribution of pressure 
is affected by the gradient of density in a very 
irregular manner, because the distribution of land and 
water is irregular. The net result at the surface is 
the complicated distribution of average pressure 
which wc find in the maps of normals for sea-level. 

The maintenance of the average general circulation 
from west to east in the higher levels is due to the 
gradual convergence towards the polar areas from 
which the cooled air flows. That must obviously be 
balanced by a corresponding flow towards the equator, 
and as poleward flowing entails a westerly circulation, 
so flowing towards the equator entails an easterly 
one. We must, therefore, find room in the system 
for a body of air flowing from the east comparable 
ut least with the circulation from the west. We find 
such a body of air in the great easterly circulation 
of the intertropicaJ regions, which is naturally stowed 
away over the equator as far as possible from the 
centres of the two polar demi-hemispheres of influence 
of pressure-gradient. 

These great circulations, easterly and westerly, 
form a normal “ groundwork ** of all atmospheric 
motion; and when Mr. Dedey and Mr. Dines write 
of the energy of cyclones, they arc not concerned, I 
think, with the energy of the general circulation of 
the upper levels which f have described, but with the 
minor circulations which represent the perturbations 
of the major circulation. 

I think myself that the convection of warm, 
moist air, combined with the vagaries of tem¬ 
perature in the lower la vers, will, in the end, prove 
to bt sufficient to explain the energv of cyrlonic 
air-currents—whether directly or as the secondary 
effect of current-differences, t cannot say. Probably, 
in order to get a correct view of the perturbations, 
we ought to subtract vector!ally from the observed 
winds the local motion of the normal circulation, or 
else accustom ourselves more than we do to the 
theoretical combination of local circulation with a 
general circulation, 

There are four other aspects of the problem upon 
which we are at present almost uninformed. The 
first is the locality where the cyclone, which is the 
subject of study, was generated ; just as the cyclone 
itself is a perturbation of the general circulation, so 
what we see going on over our heads is the per¬ 
turbation of a cyclone which may have originated in 
the general circulation thousands of miles away. A 
cyclone is a more or less stable dynamical system 
which certainly travels, but changes as it travels. 
The second aspect is the variation of velocity of the 
wind with height in the general circulation arid in the 
cyclonic area itself. The third, which Is closely con¬ 
nected with the second, is the trajectory of converted 
air. This could be calculated if we knew the point 
from which it started and the variation with height 
of the current which carried it. One often reads of 
converted air rising vertically . but we know that the 
actual trajectories of a pilot-balloon are of very 
various shapes, seldom vertical, and the balloon may 
part company from the air which supported it atethe 
start by a distance measured in tens of kilometres. 
Air in convection rises verv slowlv. If we set its 
vertical velocity at one-hundredth of that of a pilot- 
balloon, the con vetted air may be thousands Of kilo¬ 
metres from the starting point before its upward 
journey is finished* and its path may be very corn- 
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plicated. It is possible that this conception of the 
slow, gradual ascent of air may have a bearing upon 
the cloud-formation associated with a coming cyclone, 
but the subject is too long for a letter* 

The fourth aspect is the behaviour of the convected 
air with regard to its environment. The slowness of 
its rate of ascent is dependent largely upon the 
development of eddies and consequent dilution of its 
mass with the cooler environment. This cannot of 
itself arrest the upward motion, though it delays it, 
and, consequently, when the convected air has arrived 
at its ultimate level it will have carried with it some 
of the air which formed its environment on the way. 
Hence the rising air will have “evicted” a certain 
amount of air by its passage. 

The importance of combining these aspects is at 
once apparent if we consider that convection in still 
air would simply mean a readjustment of the mass 
in the vertical. The potentially warm air would be 
at the top instead of at the bottom, and the effect of a 
completed process of convection would be that pres¬ 
sure would rise within the area of operations. But 
if the risen air were delivered into a rapidly moving 
current at the top, the air which it had “ evicted ” 
from the environment on its way would be lost to 
the column, and when the process was completed the 
air would close in from the top, the bottom, and the 
sides. If there were any relative motion to begin 
with—and ,ihere is always some—closing in from the 
sides must develop cyclonic circulation with a cold 
core. Closing in from the bottom with air colder 
and drier than that which began the convection would 
stop on account of dynamical cooling, and closing in 
frogci the top means the settling down of the air of 
the stratosphere and a consequent low tropopause 
with a column of air above it warmer than its 
environment. 

These conditions describe what the late Lord Ray¬ 
leigh postulated for superposing a vortex on a current 
with relative velocity of its parts. They also agree 
with what Mr. Dines describes as the results of his 
examination of actual cyclonic conditions in Eng¬ 
land. And this view of the procedure is borne out 
by the examination of tropical cyclones. We can 
form legitimate inferences from the pressure 
records of these visitations because the normal 
conditions of the localities where they occur are 
extremely regular. We can see by an inspection of 
the graph of oressure that the region covered by a . 
cyclone has simply lost a certain part of the air which 
it normally possesses. In one example 1 estimated the 
loss as equivalent to 40,000 cubic km. at sea-level. 
Beyond all doubt or question air had gone; it was 
not piled up in anticyclones fore and aft, as we used 
to think the convected air of our cyclones must be; 
it was gone clean away. I suspect that it travelled 
away in some upper current until slowed down over 
the tropical anticyclone of some ocean. The story 
will not be complete until that surmise is verified or 
the correct account substituted. Hence, for the time 
being, I am as curious about the life-history of con¬ 
vective air-currents as I was twenty years ago about 
that of surface air-currents. 

In any case, it seems to me certain that, because 
it carries away part of the air which it meets on its 
path, convection, wherever it occurs, must entail 
convergence, and therefore, except at the equator, it 
must give rise to a cyclonic circulation which may be 
transient or, if circumstances are favourable, per¬ 
manent. The function of the stratosphere seems to 
be not constructive, but conservative and registrative. 
It protects the energy from bein'* dissipated by 
“iilUng up/’ because the descent of its isothermal 
air is arrested by the ‘adiabatic rise of temperature. 
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That is, indeed, the common function of all “deck^" 
or lids in the atmosphere, of which the atratospheris 
is the chief. At the same time, for an observer the 
stratosphere registers the loca ity of low pressure 
by the lowness of the tropopause and the relative 
warmth of the air column above it. It seems to be a 
law for the general circulation and for local circula¬ 
tions that as pressure diminishes in the troposphere 
the tropopause is lowered and the temperature of the 
columns above it rises. 

Consequently, my view at the present time is that 
the energy of a cyclone is due originally to convection 
in a region with a suitable law of variation of velo¬ 
city with height; it is guarded at the top by the 
isothermal condition of the stratosphere, and oh the 
sides by the balance of pressure and rotation. It is 
open to slow attack at the bottom on account of the 
friction of its winds with the surface, and unless its 
energy can be maintained by additional convection 
it must perish. I do not think that a travelling 
cyclone carries its supply of rain for long distances; 
it probably manufactures it out of the material in 
the lowest levels which it has to pass over. But it 
uses the energy so supplied first to form a secondary, 
and afterwards to absorb it or to be absorbed by it. 

Napier Shaw. 

Imperial College of Science and 
Technology, S.W.7. 

It is a well-known hytlrodynamical result that, in 
the absence of any external stabilising influence, any 
surface of discontinuity of velocity in a fluid must be 
unstable. The effect of this instability is seen In the 
eddies produced in a millpond, at the margin of the 
entering stream. A sufficiently rapid shearing, with¬ 
out actual discontinuity, will produce the same effect. 
Most atmospheric eddies are developed in this way. 
In the case of differences of velocity between different 
masses of air nt the same level, gravity is not directly 
available to damp any eddies that may be produced, 
and hence it does not seem likely to be difficult to 
account for eddies with their axes vertical. 

Thus the origin of cvclones mav well be explained 
on the lines suggested in Mr. W. H. Dines's letter in 
Nature of November 18. It is rather more difficult to 
see what determines the size and intensity to which 
they grow. Ground friction must play its part; also, 
where the warm stream on the south side bulges 
northward, it must do so to some extent ovpr the 
top of the cold air already there, and this arrangement 
makes for stability, and when sufficiently developed 
must prevent the further growth of the disturbance. 

The speed of translation of the cvrinne on this 
theory should be the mean of the velocities of the 
two currents, which is usually about correct. The 
geostrophic condition must also hold approximately, 
otherwise the disturbance would spread out with 
nearly the velocity of sound and disappear. What is 
not easy to see. however, is whv the isobars tend to 
become more or less circular instead of wavv. 

Harold Jeffreys. 

Meteorological Office, South Kensington. 

I should like to express my agreement with Mr. W. H. 
Dines’s view (Nature, November 18, p. 375) regarding 
the origin of the initial difference of pressure which 
leads to the development, under the influence of the 
earth’s rotation, of cyclonic circulation, and to state 
that I have often suggested that this initial disturb¬ 
ance mav have a mechanical origiiv(see Quart Journ. 
Roy. Meteor. Soc., vol. xliil., 1917, p. 27). At the 
same time it seems that one cannot, on many 
grounds, ignore the effect of temperature contrasts as 
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a contributing factor in the further development and 
maintenance of storm energy. 

To take the very fact which Mr. Dines cites, 
namely, the exceptional storminess of the Atlantic to 
the north-west of Scotland. This region is, in a 
most conspicuous degree, stormier in the winter 
months than in the summer, and it is almost one 
of the canons of physical geography that the exces¬ 
sive development of storm-cnergv during the cold 
season Is favoured by the great contrast in tempera¬ 
ture between the frost bound continents and the warm 
Atlantic, the individual cyclonic systems breeding not 
so actively over the land areas, where the general 
pressure is high, as over the oceanic areas, where 
the general pressure is low. On the other hand, 
during the warm season—when the temperature 
gradient between the oceans and the continents is 
reversed, but is much less steep than the winter 

f jradient—cyclonic energy in the North Atlantic is far 
ess powerful, whilst over the sun-heated continents 
storm-energy takes the form, not of extensive wind- 
fivstems, but of localised convectional thunder-systems. 
Furthermore, in the southern ocean, between 40° and 
6o° S., where there are no disturbing land masses, 
there does not appear, judging from the reports of 
navigators, to be such conspicuous seasonal difference 
in storminess, and this is borne out by statistics avail¬ 
able for the Falkland Islands (Meteor. Office Geophys. 
Mem., No. 15). L. C. W. Bonacina. 

November 19, 


Sir Oliver Lodge’s suggestion and mine in 
NATI*HE of November 25 are not contradictory, but 
rather complementary. Work done by the alternate 
evaporation and condensation of moisture implies a 
thermodynamic eyrie. Both air and aqueous vapour 
must, J think, plav the part of working substance. 

J. R. Cotter. 

Trinity College, Dublin, November 26. 

Luminosity by Attrition. 

Allow me to add to the list of minerals showing 
this phenomenon one which I have already given in 
my book 11 Diversions of a Naturalist.” It is that 
of corundum. I found that water-worn pebbles of 
corundum (so identified in the department of 
minerals of the Natural History Museum) gave flashes 
of light when rubbed together, but required for this 
result a heavier pressure than do pebbles of silica. 
The same odour as that observed when silica is used 
was produced. 

1 mav also repeat here what I have stated in my 
book, that a suectroscopie examination of the 
luminous flashes of quartz pebbles gave a continuous 
sped rum and no detached bright lines. 

E. Ray Lankestkr. 

November 2S, 

Some ten wars ago when minding down a thin slice 
of limestone under water 1 was surprised to find that 
the operation was accompanied bv faint flashes of 
light which seemed to issue from certain spots of 
superior hardness; nu examining the slice under the 
microscope it was found that these spots consisted 
of quartz. This led me to devise an apparatus by 
which the luminescence could be continuously pro- 
duced and so rendered a subject for precise observa¬ 
tion. The substance to be examined was attached to 
the free end of a hinged bar and adjusted so that it 
rested against tlr« edge of an emery. or. still better, 
a carborundum wheel which was rotated bv an elec¬ 
tric motor. Of some forty minerals experimented 
upon no fewer than eighteen emitted light while 
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being ground. Those that did not included nil the 
sulphides which were examined, viz. zinc blende, 
cinnabar, ant inionite, galena, copper pyrites, and 
arsenical pyrites. Iron pyrites, of course, yielded 
sparks, but these were not accompanied by tribo- 
luminescence. Almost all the silicates emitted light, 
e.g. orthoclase, labradorite, idocrase, garnet, 
tourmaline (one variety, another did not), epidote, 
zircon, topaz, and glass; several oxides, t\g. 
corundum, magnetite, neematite, cassileritc, quartz, 
and flint; light was also obtained from wavellite, 
apatite, celestine, and barytes. But the most re¬ 
markable results were obtained from fluorspar; all 
the varieties of this mineral which were examined 
gave light, but one in particular, distinguished by its 
green colour, emitted blue light, not only In great 
quantity, but also of such persistency that the whole 
periphery of the wheel was alive with it. 

Curiously enough, no electrical phenomena were 
observed in any case; an electroscope, possibly not 
a very sensitive one, gave no signs even when fully 
exposed to the current of dust driven of! during 
grinding. 

The light emitted was in most cases white, but 
often coloured reddish or yellowish, and in a few 
instances bluish. It would he quite possible to 
examine (as 1 did) the light with a spectroscope, ami 
after some preliminary trials T planned apparatus for 
photographing the spectrum. The outbreak of the 
war, however, put a stop to my experiments, and I 
have not yet had lime to resume them. 

November 25. W. J. Sou. as. 


| Stellar 11 Magnitudes.” 

j May I ask whether it is not time to overhaul and 
J improve the conventional specification of stellar magni- 
j tudes? 

1 When first introduced, on the basis of ordinal 
numbers, the pkm was natural enough; a third, magni¬ 
tude was naturally inferior to a first, and a group of 
•some twenty stars could be considered as of the first 
magnitude. ’ 

But when it was found possible to measure and 
specify magnitudes with numerical accuracy—by 
instrumental means not, I confess, fully known to 
me—so that a Variable could be said to decrease from 
2*14 to 2 56, the cardinal number specification looked 
inverted. Moreover, magnitudes loss than unity 
became necessary for the brighter stars, and a suffi¬ 
ciently bright star would presumably hnve the magni¬ 
tude o; a nova, for instance, might blaze up from 
magnitude 12 to magnitude zero, or even become of 
negative brightness at the height of its career. 
Indeed, I gather that a more recent svstem, of what 
are called “absolute magnitudes,” really does involve 
negative numbers. 

Would it not be well to reconsider the convention 
and devise something more convenient? 

Oliver Lodge. 


Higher Forestry Education for the Enrnire. 

Ihk question has been recently raised by the 
Government of India as to the advisability of either 
training the probationers for the Indian Forest Ser¬ 
vice entirely in India or confining the training to one 
renfxe in this country. The question has come to the 
front owing to the changes to be introduced in the 
administration of India, under which a larger pro¬ 
portion of Indians will enter the Indian Forest Service 
in the future, it being therefore considered desirable 
to train the European and Indian probationers dll 
together. The professional forestry opinion of Indian 
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officials, with which Prof. Troup and 1 agree, would 
appear to he unanimous in condemning the possibility 
ol training the forest probationers in India owing to 
the fact that the Indian forests are, as yet, very far 
from having reached the standard necessary to pro¬ 
vide students with the full practical object-lessons 
which arc to be seen only in forest areas which have 
been under scientific management through one or two 
rotations of the crops. 

The alternative suggestion is to revert to the one 
centre at home, which was given up when the 
forestry branch at Coopers Hill was closed down in 
J905. This question of one centre was considered 
at the Empire Forestry Conference held in July last in 
London. The Forestry Commissioners suggested that 
a new centre should be created apart from the uni¬ 
versities, and that both Indian forest probationers and 
the Colonial and Dominion probationers required for 
the Empire should be trained at the centre* It was 
suggested that the probationers should be selected 
from graduates in natural or pure science at the 
universities, and that these probationers should then 
be sent to the centre to undertake a two years’ course 
in forestry and the applied science subjects. The con¬ 
ference voted in favour of this proposal. The situation 
of the centre, whether at one university or apart from 
the universities, was left in abeyance. The Indian 
Government representatives wished the centre to be 
at one university at which a forestry college should 
be erected 7 or the probationers, the latter otherwise 
taking advantage of the university courses, labora¬ 
tories, and so forth. 

At the present moment the three Universities of 
Oxford, Cambridge, and Edinburgh are recognised by 
the India and Colonial Offices as qualified to train 
their forest probationers. The suggestion to confine 
the training in the future to one university would be, 
therefore, subsidising one university as against the 
other two, thus involving the waste of the capital 
sunk by these universities in placing their forestry 
schools in an efficient position. To carry out the one 
university centre idea it would be necessary to obtain 
considerable grants of money from the Indian and 
Colonial Governments, and it'is doubtful whether one 
university could be thus subsidised by the Govern¬ 
ment at the expense of the others. The suggested 
alternative is the one centre apart from the uni¬ 
versities. 

At the end of September last the Forestry Com¬ 
missioners called a meeting of the heads of the schools 
giving forestry training in this country. 

In the discussion on the one centre proposal the 
heads of the forestry schools of Oxford, Cambridge, 
and Edinburgh were unanimous in condemning the 
one centre a wav from the university, considering that 
it- would introduce a rigid tvpe of teaching which 
would give rise to a forest officer with a narrow out¬ 
look. It would also be difficult to get first-class 
teachers to take ud appointments in an isolated 
centre. The post of the new build'ngs and their equip¬ 
ment and the outlay on salaries would also be a very 
heavy charge. The period of three years for the 
science degree and two years for the later training 
in forestry was also deemed too long, involving the 
probationers joining the Services at on unnecessnrily 
advanced age. They were also of opinion that the 
complaints of the Indian Government as to the in¬ 
adequacy of the training of some of their forest 
officers Were due to the present method of selection, 
manv probationers being selected before they had any 
training in forestry or knew anything of the fife of it 
forester. It is common knowledge at tb* university 
centres training 1 for forestry that men. finding thev 
have no taste for the forestry subjects* change over to 
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another side of the university at the end of their first 
year and while there is still time to do so. The 
selected forest probationer with a Government train¬ 
ing grant is not often in a financial position to enable 
him to throw up his grant. Yet the proposal for 
the single centre away from the university is based 
on the continuance of this selection system, The 
heads of the university departments werfe also 
strongly in favour of the higher forestry education 
being given at the university, as the men, European 
and Indian alike, profited greatly by mixing with 
others training in other branches. 

It became apparent at the Empire Forestry Con¬ 
ference that many of the delegates had only a super¬ 
ficial acquaintance with the latter-day developments 
in forestry education at the three Universities, which, 
to a great extent, have been the result of the work 
of the last decade. 

With the view of providing for the India Office 
requirements that esprit de corps should be engen¬ 
dered amongst its probationers bv living together, and 
also the practical needs of the future forest officer, 
which are now greater than they were, I made the 
following suggestion :—That the forestry probationers 
for India and the Home and Colonial Services should 
be selected from the men who had obtained a degree 
or diploma in forestry at the universities, and that 
these selected probationers should then be sent 
for a period of six months or a year to the 
new Empire Research Institute, which the Em¬ 
pire Forestry Conference delegates suggested should 
be inaugurated in this country. The probationers 
could be given such specialised courses as were 
required at this centre with a very small extra 
expense. The Indian probationers would thus live 
together during part of their training, and that esprit 
de corps required bv the Indian Government would 
be engendered. 

In the Memorandum of the Education Committee 
of the Conference (White Paper, Cmd. 865, p. is) It 
was stated that mv proposal in re extra specialised 
courses was “a tacit admission that existing courses 
were capable of extension with advantage.” I have 
shown that time will not permit of an extension of 
the curriculum during the three years reouired for 
the forestry degree. The question of extending the 
degree course to four years has been under con¬ 
sideration at Edinburgh. The Indian Government 
delegates have staled that the forest officers of the 
future would be the corps dVFfc of the Indian 
Forest Service. I fnllv agree with this view* To 
train i\v* men to this standard will require extra 
specialised or advanced courses, and these can be 
given either at the universities or, as in my suggestion 
to meet the views of the Indian Government, at the 
Empire Research Institute. 

Apart from India, the suggestion of the one centre 
is made on the ground that it will prove cheaper 
owing to the large demand for grants in aid of 
forestry education which have been made to the 
Forestry Commissioners; but in this matter of the 
higher training for the forest officer only three 
universities in this country are at present in 
question. 

It should be possible to find out what additional 
funds the three universities require to maintain their 
schools in the highest possible efficiency, and this 
amount, combined with the additional sum required 
for the extra training of the probationers at the Empire 
Research Institute, would be likely to be far below 
the amount, to which India and fcbe Colonial Office 
wquld have largely to contribute' which would be 
required to create a new isolated centre apart from 
the universities. 
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Xhfo" decision on this point of the future of the 
hijglhqr forestry training is a momentous one, since it 
involves no less than the future correct management 
of the majority of the forests of the Empire. 

E. P. Stbbbing* 

University of Edinburgh, October 29. 


British Laboratory and Scientific Glassware. 

1 have read with much interest the letters in Nature 
of November 4 from Prof. Bayliss and Mr. Frank 
Wood on the subject of British glassware, and 1 
think the whole truth lies, perhaps, between the two 
opinions put forward. As a manufacturer of scientific 
apparatus, and primarily of X-ray tubes, 1 have had 
probably as trying an experience of glass as any manu¬ 
facturer since 1914. 

It is well known, 1 presume, that prior to the war 
the whole of the glass bulbs and tubing used in the 
manufacture of X-ray tubes came from Germany, and 
the quality was undoubtedly very fine indeed. Since 
1914 we. have been obliged to depend upon glass of 
French, American, and English manufacture. 
Although by no means without merit, the products 
of the two first-named countries were discarded 
directly the English makers were in a position to 
give us -anything at all adequate to work with, and 
since jojf) I think we have not used any glass what* 
ever' other, than that made in this country. 

At, the present time the position is that a glass 
reasonably; good for our purpose is made by at least 
two British firms. It works well in the name and 
preserves a. good appearance, but it is impossible to 
say that it has reached the high standard set by the 
German product. So far as the purchasers of the 
finished instrument are concerned they are not 
affected, because the imperfections of the British 
glass, where they exist, manifest themselves during 
the manufacture of the complete X-ray tube, and the 
difficulties therefore, are entirely connected with 
manufacture, and not with the efficiency of the 
working of the apparatus which is being constructed. 

It has seemed to me for a long time past to be a 
matter for regret that the British manufacturers could 
not make Chose small final improvements which would 
give us exactly the material we require instead of, 
as at present. stopping a little short of the ideal. 

I believe there is no particular difficulty at the 
moment in obtaining supplies of glass from Germany, 
but up to now I have resisted every temptation to do 
this, partly on general sentimental grounds, but 
largely because of the enormous amount of trouble 
which has been taken by the two firms of which 1 
spoke in order to produce a glass suitable for X-ray 
purposes. 1 am sure that from start to finish the 
profit on this undertaking must have been negligible, 
and there have been enaless experiments and a very 
large amount of waste, the cost of which has fallen 
chiefly on the glass manufacturers themselves. 

For this reason I feel that every endeavour should 
be made to place the British glassmakers in a position 
whereby they could continue to produce these special 
glasses, the demand for which is comparatively small, 
but which are, nevertheless, of the very greatest im¬ 
portance to scientific workers in this country. Those 
firms engaged in my particular branch of the deetro- 
medierd industry are always only too ready to co¬ 
operate in .livery possible way with the glass houses 
in Order to secure in this country absolute independ¬ 
ence in the matter of the supply of material, 

vv Cuthbkrt Andrews. 

47 Red Lion Street, High Holborn, 

London, W.C.i, November 35. 
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Heredity* 

In his letter to Nature of November 25 Sir Archdall 
Reid has ably stated some fundamental biological 
truths concerning heredity, and with many ot his 
statements 1 believe all biologists would agree. From 
the developmental point of view there is certainly a 
sense in which all characters are alike* arising as the 
result of the interplay of the germ and its environ¬ 
ment, nature and nurture. In this limited sense it 
is doubtless beside the mark to inquire whether nature 
or nurture is more important, seeing that both are 
essential elements in any development at alL From, 
this point of view it may be true, to cite Sir Archdall 
Reid’s example, that there is no fundamental differ¬ 
ence between the head and the scar; both may be in 
one sense germinal, and in another acquired. 

But this does not go to the root of the matter, as 
may be most readily pointed out by referring to the 
latter part of the letter in Nature. Sir Archdall Reid 
says: “The sole antecedent of non-inheritance is 
variation. 1 * The statement is true, of course, but he 
goes on to assume tacitly that all variations are in 
one category. Sir Archdall Reid recognises the fact, 
which Weismann emphasised, that “heritage travels 
down the germ-tract,** and draws the “necessary [his 
italics] inference from this n that all characters of 
the individual are “ innate, acquired, and inheritable 
in exactly the same sense and degree.** But this is 
surely a petilio principii , for while all inherited 
characters may come to travel down the germ-tract, 
it does not follow that they all originated as 
variations in the germ-tract It is surely legitimate 
to assume, until the contrary is proved, that new 
characters may arise (to use ordinary biological 
terms) as germinal variations or as impressed modi¬ 
fications of the soma which are not represented in 
the germ-tract. Indeed, this is the currenl distinction 
drawn between mutations and fluctuations. In the 
latter case the question will arise whether the modified 
soma may ultimately affect the germ-plasm; in other 
words, whether a modification or an acquired 
character may come to be inherited bv bringing about 
an alteration in the germ-plasm. This is surely a 
legitimate inquiry. If so, it implies the possibility 
that the 11 scar ’* might ultimately, having become 
germinal, appear without the specific stimulus that 
is now necessary to call it forth. 

R. Rugglbs Gates. 

King’s College, Strand, W.C.2. 

The Mechanics of Solidity. 

Under this title Mr. J. Innas (Nature, Novem¬ 
ber 18) suggests, for the benefit of engineers, that 
coefficients of thermal expansion are fairly closely 
related to hardness. His list of thirty*eight materials 
ranging from diamond to indiarubber 1$ given in order 
of thermal expansion. No definition of hardness is 
suggested, and the figures, taken from three tables 
of “hardness,** are admittedly somewhat conflicting. 

Hardness, 1 take it, is duq in part to closeness of 
atomic packing. Diamond, the hardest substance 
known, possesses also the lowest known atomic 
volume, while potassium, the softest element on Mr. 
Innes’s list, has by far the highest atomic volume, 
i.e, has the loosest atomic packing. 

Diversities in hardness depend afto bn how far each 
substance tested is removed from its melting point. 
Taking fourteen elements from the fist, and assuming 
tests for hardness were made at uniform temperature, 
thq order of degree-distance below melting point conies 
out:—Diamond, iridium, platinum. Iron, gold, copper, 
silver, aluminium, arsenic, antimony, lead* tin* hi** 
muth, and sulphur. „■ ^ 
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The order of hardness is -Diamond, iridium, 
platinum, Iron, arsenic, antimony, gold-copper-silver, 
aluminium, tin, bismuth, and lead-sulphur. (It is 
probable that arsenic and antimony were tested in u 
crystalline state, in that respect differing from the 
three metals above and the four below them.) 

The order of ascending coefficients of 'expansion 
is;—Diamond, arsenic, iridium, platinum, antimony, 
iron, bismuth, gold, copper, silver, tin, aluminium, 
lead, and sulphur. Here the agreement is not so 
close as before. 

Doubtless coefficients of expansion themselves 
depend partly on how far the mean range of tem¬ 
perature from which they are calculated is removed 
from the melting point. For strict comparison, what 
are known as ‘ corresponding temperatures” should 
be taken. If this is done for coefficients of expansion 
of gases, then the values become identical; with 
solids (or liquids) the coefficients would approach, but 
never reach, uniformity. 

In practice engineers are bound to consider arbitrary 
temperatures which will affect their mixed materials, 
but a knowledge derived from comparison of physical 
properties at corresponding temperatures would en¬ 
able them to predict special changes among the mixed 
material which would occur when temperatures rise 
or fall. Reginald G, Durrani*. 

University College, Reading. 

The Hardening of Metals"under Mechanical Treatment. 

It appears from an article by Mr. Ernest A. Smith 
in Nature of November 18, p. 381, that the cause of 
the hardening of metals under mechanical treatment 
is still regarded as obscure. 

May I suggest, for the consideration of research 
associations and others concerned, that all the pheno¬ 
mena of plastic deformation, including hardening bv 
distortion, are aspects of what Osborne Reynolds 
has called “dilatancy,” and that this twentieth cen¬ 
tury is no time for random empirical experiments 
conducted without either guiding principles or clear!v 
defined objectives? 

Reynolds has shown that the density of a granular 
solid must change when the solid is distorted. There 
is ample evidence that distortion alters the density 
of metals, and no very valid reason for assigning ihe 
accompanying alteration of ‘‘hardness” (and other 
properties) to anything but a change in the pattern 
?f the grains, i.e. to dilatancy. 

Systematic experimental investigation can scarcely 
fail to have far-reaching results, and may even bridge 
the gulf between mechanics and the more exact 
sciences. J, Innes. 

12 Edward's Road, Whitley Bay, 

Northumberland, November 22. 

Tube-dwelling Phase in the Development of the Lobster. 

Whilst the development of the lobster from the 
Schizopod stage onward to an inch or a little more 
is fairly well known, the great rarity of the stages 
between that and 3 in. or 4 in. (second year) has 
often puzzled marine zoologists. For instance, only 
wee In many years has a smaH lobster of about 4 in. 
been seen at St. Andrews, and this example was 
tossed amidst a vast quantity of debris on shore after 
a violent storm. Prof. Prince, Dominion Commis¬ 
sioner of Fisheries for Canada, and president-elect of 
the American Fisheries Society, who has inaugurated 
rciany Important advances in scientific fisheries work, 
teHft me that Prof, Knight, who has been Investigating 
the subject, finds that “after the pelagic stage the 
young lobster appears to frequent shallow bays and 
a definite burrow with two entrances, and it 
vU bn guard at one, but if in danger escapes by the 
other. It la very quick in emerging, but Prof. 
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Knight and his assistant got 200 to 300 In a bay in 
Prince Edward Island. Now we know the reason of- 
our failing to capture these very small lobsters fronV' 1 
1 4 in. to 3 in. long. The dredge cannot secure them, 
yet they must occur in countless millions in our 
Canadian bays, since many more than 100,000^000 
adults are taken in our waters for canning and the 
live-lobster trade in good years.” Thus the raitfty of 
the little lobsters of the stage indicated is explained. 

It is interesting that the adult, as shown by Dr. 
H. C. Williamson, of the Scottish Fishery Board’s 
staff, has a similar fondness for cavities, which it 
searches for wjth its antennae, and will even turn out 
a weaker neighbour and seize its shelter. 

W. C. McIntosh. 

Contractile Vaouoto*. 

1 have just read W. Stempei’s paper, “ Ucber die 
Funktion der pulsierenden Vacuole,” to which Prof. 
Bayltss kindly directed my attention in Nature of 
November 18, p. 376. Stempei’s idea as to how the 
contractile vacuole works appears to differ funda¬ 
mentally from my conception of its mechanism. He 
regards it as a preformed organ of the cell, developed 
to eliminate the waste products of metabolism, these 
products being introduced into the vacuole by the 
radiating canals which he endows with peristaltic action. 
He further postulates the existence of non-return 
valves between these radiating canals and the vacuole, 
and also of one at the point of exit of the fluid to the 
exterior. He considers that the evacuation of the 
contents is effected by the osmotic pressure in the 
vacuole, opening the valve and thrusting out the fluid, 
by the surface tension of the extruded drop, and by 
the pressure of the protoplasm. He does not indicate 
that the elasticity of the protoplasm or its tenacity 
enters into the mechanism. My suggestion may be 
summed up in the much simpler statement that the 
contractile vacuole is a necessary development in the 
protoplasmic semi-permeable gel wherever sufficient 
soluble material accumulates, the radiating canals 
being formed bv the elastic recovery of the gel after 
rupture. Henry H. Dixon. 

School of Botanx, Trinjty College, Dublin, 

November 20. 

Laptocephalus of Gonger in the Firth of Olyde. 

In a recent issue (vol. xiL, No. 3 , July, 1920) of 
the Journ. Mar. Biol. Assoc. Mr. E, Ford, in. a 
“Note on a Lcptocephalus Stage of the Conger,” gives 
n “summary of captures around the British Isles.” 
To the records there given, may I add two from the 
Firth of Clyde? 

(1) July, 1907; off Keppel Pier; 3 fms.; length, 
120 m; depth, excluding fins, 8 mm.; a distinct 
row of black spots along the lateral line. Taken 
from the stomach of a saithe (Gadus virens ). 

(2) March, 1908; Ardneil Bay, 10 fms.; taken from 

the stomach of a cod (G, callarius ); too much digested 
to give any details. Richard Elmhirst. 

Marine Biological Station, Keppel, Millport. 

ftpiranthes autumnal!*. 

Sir Herbert Maxwell will, I am sure, allow me 
to make a little correction in his statement on p. 409 
of Nature of November 25; it was not Sir Joseph 
Hooker, but Sir William who in 1843 doubtfully 
described a solitarv specimen of Veronica tetragona 
as a species of the coniferous genus Podocarpus. 
Oddly enough, the plant was correctly described from 
a flowering specimen in the same vojume, of ffoolter’s 
“leones” on a later plate. 1 

B. Daydon Jackson. 

Linnran Society, Burlington House, f 

London, W.i f November 26. 
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Prof. Sherrington’s Work on the Nenrous System. 

By Dr. E. D. Adrian, 


P ROF. C. S. SHERRINGTON, who was 
elected president of the Royal Society 
at the anniversary meeting on November 30, is 
well known as the leading authority on the physio- 
logy of the central 
nervous system. 

The guiding prim 
ciplcs of his re¬ 
searches are to be 
found in his book 
on “The Integra¬ 
tive Action of the 
Nervous System,*’ 
based on the text 
of the Silliman lec¬ 
tures which he de¬ 
livered in Yale 
University in 1906. 

This book gathers 
up the arguments 
of the most im¬ 
portant of his 
papers on the 
physiology of the 
nervous system, 
and it is safe to 
say that no other 
book in any lan¬ 
guage has had 
such an immediate 
and prof ou n d 
effect on our con¬ 
ceptions of neuro 
logy. 

The integrative 
function of the 
nervous system 
has long been 
recognised. A n 
anirrtal which has 
attained some de¬ 
gree of complexity 
is made up of dif¬ 
ferent groups of 
cells form in v the 
muscles, glands, 
supporting frame 
work, etc., and 
each u roup is 
specially adapted 
to carry out certain functions. If these 
different cell groups are to work harmoni¬ 
ously together, their activities must be co¬ 
ordinated with one another and with the 
environment of the organism, so that a change 
inonvironmeat will cause a response in the animal 
as a whole, and not merely a series of discon¬ 
nected^ responses in the different active tissues. 
This integration is carried out by the nervous 
system, which forms a complex network of nerve- 
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cells and nerve-fibres connected, on one hand 
with the .sense-organs, and on the other with 
the different muscles and glands. A disturbance 
of equilibrium initiated in the sense-organs travels 

rapidly along the 
sensory nerves to 
the central mass 
of nervous tissue 
in the spinal cord 
and brain. Every 
moment an im¬ 
mense number of 
impulses are enter¬ 
ing the central 
nervous system 
from the million or 
more sensory 
fibres connected to 
the receptive 
organs, and other 
impulses are con¬ 
tinually passing 
out down the 
motor nerves to 
the muscles. Any 
change in the en¬ 
vironment will 
modify the inflow 
of sensory im¬ 
pulses and call for 
some change in 
the activity of the 
animal, and the 
whole function of 
the central nerv¬ 
ous system con¬ 
sists in adjusting 
the passage of im¬ 
pulses through it 
so that the total 
effect produced by 
the outgoing im¬ 
pulses to the active 
tissues bears an 
appropriate rela¬ 
tion to the total 
effect of the in¬ 
going sensory 
i mp uI ses, The 
aim of the neuro¬ 
logist is, therefore, to discover’the means by 
which this adjustment of the flow of impulses is 
carried out. There are, roughly, three main lines 
of research by which the problem has been ap¬ 
proached. The first method consists in tracing 
the connections of the different fibres and cell 
groups in the nervous system, so as to map out 
the path by which the impulses must travel. The 
second attempts to find out the contribution made* 
by different pacts of the nervous system (tf.g. the 
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cerebellum or the cortex) to the working of the 
system as a whole. Both methods have yielded 
information of great importance, but neither of 
them gives much prospect of explaining the inti¬ 
mate nature of the processes involved in nervous 
co-ordination. The third, a field relatively barren 
until Prof. Sherrington’s work, consists in analys¬ 
ing the simplest activities of the nervous system 
by a detailed study of the reflexes, 

A “simple reflex”— i.e. the performance of an 
isolated movement as the direct consequence of 
sensory stimulation—is generally regarded as the 
unit reaction of the nervous system, the behaviour 
of the animal being compounded out of a series of 
simple reflexes. But as this compounding of re¬ 
flexes is the chief work of the nervous system it is 
naturally a difficult matter to isolate a single re¬ 
action out of the whole behaviour of the organism; 
indeed, in an animal which is intact we find that 
the response to a given stimulus may depend not 
only on that stimulus, but also on the total effect of 
all the sensory impulses which are entering the 
central nervous system or have entered it previ¬ 
ously. Prof, Sherrington overcame this difficulty 
by isolating a part of the central nervous system, 
so that relatively few sensory impulses can reach 
it, and the reflex response to a given stimulus can 
be studied under approximately constant con¬ 
ditions. His method takes advantage of the fact 
that in the higher animals the great majority of 
sensory impulses are those which enter the brain 
from the special sense-organs in the head. These 
organs—the eye, ear, and nose—supply informa¬ 
tion about events happening at a distance, and it 
is on such information that the behaviour of the 
higher animals is largely based. For this reason 
the brain has come to be the most important part 
of the nervous system, and is in complete control 
of the more primitive spinal cord, which receives 
impulses only from sense-organs in the skin and in 
the interior of the body. 

If the brain is cut off from the spinal cord, the 
latter is at first completely disorganised, but in 
a short time it recovers from the initial shock, and 


carries out simple movements of the limbs in 
response to stimulation of the skin or of the 
sensory nerve-fibres. These simple reflexes will 
now occur with almost mechanical regularity, 
because the spinal cord is isolated from that great 
mass of continually changing impulses which 
would otherwise reach it from the brain* In 
practice the animal is ansesthetised and the 
brain destroyed, usually by cutting off the 
entire head; as the breathing will cease, some 
form of artificial respiration must be em¬ 
ployed, but with this the decapitated carcase will 
continue to show reflex movements for many 
hours. Prof. Sherrington has carried out a de¬ 
tailed analysis of certain of these spinal reflexes, 
in particular the scratching movements of the 
hind leg in response to irritation of the shoulder 
area, the withdrawal of the foot on the application 
of a painful stimulus, and various movements 
which form a part of the act of walking. He 
has studied also the “ tonic ” reflexes whereby 
the animal maintains a continued posture by 
the steady contraction of certain groups of 
muscles. 

As a result of this method of research, he has 
been able to show the chief differences between 
conduction in the simple nerve-fibre and in the 
more complicated pathway through the central 
nervous system. He has shown how reflexes are 
compounded together so that two antagonistic 
muscles (e.g*. the flexors and extensors of a limb) 
can never be called into play at the same moment, 
and how one reflex becomes fatigued and gives 
place to another so that the pattern of nervous con¬ 
duction is continually changing and the behaviour 
of the animal varies even though the environment 
remains unaltered. The general principles of re¬ 
flex action which Prof. Sherrington has formulated 
have had an immediate practical application to the 
problems of nervous disease and experimental 
psychology, and it is no exaggeration to say that 
his researches have opened up an entirely new 
chapter in the physiology of the central nervous 
system. 


Industrial Research Associations. 

IV.—The British Research Association for the Woollen and Worsted Industries. 

By Arnold Frobisher. 


"THE main object of the British Research 
A Association for the Woollen and Worsted 
Industries is to promote co-operation amongst 
wool-using firms with the view of establishing a 
national scheme of research into the problems 
presented by the woollen and worsted industries. 
In the formation of the association, and in the 
matter of providing facilities for some work that 
has already been done, much assistance has been 
driven by educational bodies, particularly by Leeds 
University and by the Bradford Technical College. 

The scope erf the work of the association includes 
the investigation of problems arising in all 
branches of the woollen and worsted industries— 
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that is to say, the growth of wool, scouring, car¬ 
bonising, carding, combing, spinning, weaving, 
hosiery manufacture, dyeing, bleaching, printing, 
finishing, and other auxiliary or related processes. 
As certain classes of “ woollen ” goods also contain 
substitute fibres, the investigation of these is also 
necessary. 

One of the first duties of the council of the 
association has been to make a survey of the field 
of research which is likely to be beneficial to the 
industry. In this connection members of the 
association can be of great assistance in the 
framing of a thoroughly comprehensive scheme by 
making suggestions relating to that part of the 
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industry with which they are intimately ac¬ 
quainted. 

In addition to conducting the ordinary labora¬ 
tory research work, provision has been made for 
entering into agreements with mills and works for 
carrying out any experiments on the manufactur¬ 
ing scale which have, or may, become necessary. 

Considerable progress has been made towards 
the establishment by the association of a wool 
textile library, where literature relating to the 
industries is being indexed, abstracted, and ar¬ 
ranged. In this connection it is hoped to work in 
close co-operation with the university and com¬ 
mercial libraries already in existence, so that there 
shall be a minimum of overlapping. 

There is also being established a bureau of infor¬ 
mation, to which any member of the association 
can apply for assistance in the technical and other 
difficulties which he may encounter in his business. 
If the information necessary for the solution of his 
difficulty is available, it will be supplied to him; if 
this information is not available, the member will 
be able to rely on attempts being made to 
procure it. 

Besides the scheme of co-operative research for 
the common good of members of the association, 
it is proposed to make provision for carrying on 
investigations at the request of individual mem¬ 
bers, at their own cost and for their own benefit. 
In such cases the work will be done under the 
supervision and control of the Director of 
Research, arid fees will be charged to cover the 
cost of the investigation. 

The association has purchased a large mansion 
in about four acres of ground, which is at present 
being converted into physical, chemical, and 
mechanical laboratories, with rooms specially 
adapted for photographic and photomrcrographic 
work, A feature is being made of the possibility 
of modifying and improving testing machines and 
devices for fibres, yarns, fabrics, etc. 

In the basement of the premises a room is 
being fitted up, the atmosphere of which can be 
automatically controlled as to temperature and 
humidity. The chamber is of sufficient size to 
enable experiments to be conducted within it 
under known and controllable conditions. At 
least two such rooms exist in the U.S.A. for use 
in testing paper and textiles, but, so far as is 
known, there are none in this country, apart from 
arrangements for increasing humidity. A small 
experimental plant is also being installed for the 
investigation of problems of scouring, milling, and 
finishing, and, as necessity arises, small-scale 
plants will be installed for other experiments. 

As regards the programme of research, a 
number of “practical” problems have been for¬ 
mulated, among which may be mentioned the I 
effect of “condition” (t\e. percentage of moisture), j 
strength, finish, handle, waterproofing, efficiency 
and suitability of machinery, etc. Por the 
solution of these problems a large amount of 
work is required on the ultimate properties, 
physical, mechanical, chemical, etc., of the fibre. 
Even for the commoner processes and reactions 
NO. 2666, VOL. IOo] 


the information available is by no means complete 
or convenient. The early work of the association 
is bound, therefore, to include a great deal of 
former work by way of review and amplification. 
There are very many branches of the subject that 
have been worked at many times, but not com¬ 
pleted. This particularly applies to the absence 
of micrographic and often of physical tests. 

For example, some information is available on 
the swelling and elongation of fibres with water 
and reagents, on the manner in which the 
strength and elasticity of fibres are affected, and 
how they stiffen, soften, etc. The information at 
present available on those points is, however, 
neither sufficiently authoritative nor complete. 
Again, similar investigations will require to be 
extended to yarns, etc. Then there is the whole 
question of the effect of tension on the measuring 
and winding of yam. Also, there is no accurate 
method of standardisation of qualities or descrip¬ 
tions in the trade, and the possibility of establish¬ 
ing accurate standards is to be investigated. 
Experiments have been going on for some time 
into the matter of the electrification of fibres 
during certain processes, and the better control 
of this factor would be of great commercial 
importance. 

It is on the basis of such information as is 
indicated above that manufacturing processes 
ultimately depend. Whenever a problem in manu¬ 
facturing arises, it is nearly always found that the 
investigation leads back to questions of a fun¬ 
damental character. 

Appointments of staff have already been made 
to cover the sections relating to physical, 
chemical, and mechanical problems. On the 
physics side an analysis will be undertaken of the 
ultimate physical conditions which distinguish wool 
from other fibres. This will lead up to a definition 
of the properties of any substitute. Many experi¬ 
ments will be made in the special humidity-con¬ 
trolled room, and tests carried out during and after 
the various processes through which the fibre 
passes before becoming finished fabric. 

A wide field is opened up on questions of the 
effect on strength, elasticity, etc., of numerous 
reagents, and in this connection very many notes 
have been made of the action of various reagents, 
which require further investigation. It i$ intended 
to examine the many proposals for the prepara¬ 
tion of wool substitutes, and to compare the 
actual properties of the resulting products. 

Attention will also have to be paid to the elim¬ 
ination of waste in the various processes and to 
the recovery of grease, sqaps, etc. This might be 
done more by way of demonstratipn, than % in¬ 
vestigation, as many processes are known but are 
not in regular use. Comparisons will be made of 
the detergent power of soaps and other detergents, 
and also of the soaps of various fats as between 
themselves. 

On the biological side it is emphasised that 
there is much scope for improving the quality of 
British wools, and several conferences have 
been held at which all interested bodies and 
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classes, including the Boards of Agriculture, 
sheep-breeders 1 associations, flock-owners, uni¬ 
versity professors, and manufacturers, were repre¬ 
sented. It was generally agreed that by the 
method of selective breeding and the establish¬ 
ment of new crosses, etc., an improvement in wool, 
without loss of mutton characters, is feasible. 
Experiments directed to this end are already in 
hand in several quarters, and it is hoped that with 
the co-operation of the Boards and breeders sub¬ 
stantial advances will be made. 

The management of shows and individual prize- 
givers can also do an enormous amount to further 
the objects in view. It is suggested that the 
services of a wool expert should be retained for the 
more important shows, and that, in all classes 
where such is possible, points should be given for 
the wool. This expert should direct attention to 
its merits and defects for manufacturing. 

Much work might be done in the microscopic 
examination of fibres and in the actual carrying- 
out of small- and large-scale breeding experi¬ 
ments, with the object of improving the wool, 
particularly of British breeds. 

The question of large-scale experiments is not 
being neglected, and a site has already been pur¬ 
chased upon which it is proposed to build an ex¬ 
perimental factory for investigating under actual 
commercial conditions, on a manufacturing scale, 
the many problems connected with woollen card¬ 
ing and spinning. This factory will be equipped 
with the most up-to-date machinery and staffed 
with the most expert labour available, with the 
view of conducting experiments and investigating 
variations of present-day methods. A well-qualified 
man of science will be engaged in the factory 
to observe conditions and keep records, and any 
variations in method or investigations with a view 
to improvements will be under his supervision. 
Individuals will be allowed to use the machinery 
for private investigations at a fee to cover the 


working costs. Members have also been of great 
assistance in allowing experiments to be made ii} 
their factories. On these questions, and,infact, 
on all other topics upon which it is considered 
expedient, publications will be prepared, and 
several have already been issued. 

It is clear that the work of this asso&atioa 
overlaps or dovetails with that of other bodies in 
many directions. Co-operation is a welcome 
necessity, and has been given or offered by several 
Government Departments, universities, technical 
schools, the Industrial Fatigue Research Board, 
the other research associations, etc,, as has 
already been mentioned in one or two connections. 

The Education Committee of the association has 
submitted, after some months of very careful and 
detailed deliberations, a series of revised syllabuses 
for textile courses in technical colleges, etc., and 
much outside support has been given to the recom¬ 
mendations it puts forward. These new sylla¬ 
buses are the outcome of the joint discussion of 
existing syllabuses and standards by heads of 
textile departments in the universities and col¬ 
leges and by the manufacturers themselves, and 
they have laid the foundations of a system whereby 
the actual needs of industry can be put plainly 
before those responsible for the training of the 
manufacturers of the future. The committee also 
hopes to aid the colleges in placing studehts in the 
industries both during and after their usual tech¬ 
nical training. 

It is intended not only to award prizes to inven¬ 
tors, research workers, and others for work of 
benefit to the industries or to the association, but 
also to establish scholarships and to subsidise 
research workers and educational institutions 
which devote themselves primarily to the objects 
which are before the association. 

AU questions relating to these matters should be 
addressed to the Secretary, Torridon, Headingley, 
Leeds. 


Obituary. 


Prof. Eric Doolittle. 

pROF. ERIC DOOLITTLE, director of the 
Flower Observatory at the University of 
Pennsylvania, died on September 21 at the early 
age of fifty years. His father, C. L. Doolittle, 
was professor of mathematics and astronomy at 
Lehigh University, and the author of a well- 
known treatise on practical astronomy. In 
1896 the father was appointed professor of astro¬ 
nomy at Pennsylvania University, and the son 
was placed in charge of the i8-in. refractor in 
the Flower Observatory, which was established 
that year Ih connection with the university. The 
latter remained there for the rest of his life, at first 
in the capacity of observer and instructor, and 
later as professor. The refractor had been specially 
designed for work on double stars, and the young 
^ mdsmted this line of study with great 

energy and enthusiasm, tits published work cm- 
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braces some 4600 pairs, and further observations 
are ready for issue. In 1913 Prof. S. W. 
Burnham, finding himself unable to continue the 
work of observing double stars and discussing 
their orbits, paid Prof. E. Doolittle the compli¬ 
ment of handing over his books and manuscripts 
to him. The latter proved himself worthy of 
the trust, continuing the classification and dis¬ 
cussion of the observations of an immense number 
of pairs. This work is already available in card- 
catalogue form, and will be published later. 

Another subject in which Prof. E. Doolittle took 
a great interest was the computation of the secular 
perturbations of the planets, in which he followed 
a method developed by Dr. G. W> Hill. His 
results were published by She American Philo¬ 
sophical Society in 1913. 

In 1^17 he was called on to organise and con¬ 
duct a Navigational School at Philadelphia. The 
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Work, in addition to hia university duties, proved 
beyond his strength, and brought "about the break¬ 
down which led to his early death, cutting short 
a career of great usefulness and promise. We are 
indebted for the details given above to an article 
in Science for October 22. 


Naturalists interested in the marine and fresh¬ 
water fisheries will regret to hear of the sudden 
death of Sir Charles E. Fryer at the age of 
seventy. Sir Charles Fryer was born in 1850, and 
entered the Civil Service, at the age of twenty, as 
Clerk to the Inspectors of Fisheries. In 1870 he 
became associated with Frank Buckland and Sir 
Spencer Walpole, and acted as secretary during 
the well-known inquiry into the natural history of 
the marine fisheries held during that and succeed¬ 
ing years. He had a unique knowledge of the 
history of the fishing industry and of the many 
inquiries that have been held w ith regard, to its 
administration, and, though in no sense a man of 
science, he was keenly interested in all fishery 
biological questions—particularly with regard to 
the river fisheries. Sir Charles was due to retire 
at the beginning of the war, but continued to act 
at the Board of Agriculture and Fisheries during 
1915 and 1916. Many fishery naturalists will 
regret his death. 


//"' The death, on August 20, at Mussoorie, India, 
7 of Mr. Frank Milburn Howlett, at the early 
age of forty-three, is greatly to be regretted. Mr. 
Howlett represented a type of entomologist com¬ 
paratively rare in this country, being particularly 
interested in the physiological aspects of his sub¬ 
ject. Educated at Wymondham Grammar School 
and at Christ’s College, Cambridge, he went 
out to India in 1905, and in 1907 joined the staff 
of the Pusa Research Institute, where he after¬ 
wards became pathological entomologist to the 
Government of India. Although his published 
papers are relatively few, they exhibit marked 
originality of ideas. His studies of the chemo- 
tropic responses of various Diptcra attracted very 
wide attention, and subsequent research has 
demonstrated that they were the forerunners of a 
line of investigation which has a promising future. 
Mr. Howlett was also a capable athlete and a 
clever artist, but his activities suffered severely 
from ill-health during his Indian service. 


The brief announcement of the death of 
Daniel Pauline Oehlert made to the Paris 
Academy of Sciences on October i 1 will 
arouse in many British geologists a host of 
delightful memories, for he guided an ex¬ 
cursion of the Geologists’ Association through 
the beautiful country of Mayenne, as well 
as an excursion of the International Geo¬ 
logical Congress. Than Oehlert afid his 
accomplished wife, who shared his labours, 
no better guides could be found, for they had 
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surveyed the district for the Carte d&eillde Gfo- 
logique de France. Together also they published 
some sound palaeontological papers, chiefly on 
Devonian fossils. Since the death of Mme. 
Oehlert some years ago, Oehlert had withdrawn 
from active geological work, and devoted himself 
to the museum of his native city, Laval. He 
was a fine man in body and in spirit, 


The death, on November 7, is reported, in his 
seventieth year, of Dr. Samuel James Meltzer, 
head of the department of physiology and phar¬ 
macology in the Rockefeller Institute of Medical 
Research. Dr. Meltzer is best known for his dis¬ 
covery, in 1912, of an improved method of arti¬ 
ficial respiration by which he was able to resusci¬ 
tate persons whose hearts had stopped beating. 
Three years later he announced a successful treat¬ 
ment for tetanus, which consisted in the injection 
of a prophylactic dose of serum into the wounded 
patient, combined with the injection of a solution 
of Epsom salts into the spinal membrane, which 
produced complete relaxation of the muscles long 
enough for the serum to take effect. Dr. Meltzer 
was a native of Russia, was educated at Kdnigs* 
berg and Berlin, and went to America in 1883. 
At the time of his death he was president of the 
American Association for Thoracic Surgery and 
of the Medical Brotherhood. 


Science of November 5 announces that Prof. 
Arthur Searle, Phillips professor emeritus of 
astronomy at Harvard University, died at his 
home in Cambridge, Massachusetts, on 
October 23. Prof. Searle, who was born in 
England in 1837, and graduated from Harvard 
in 1856, became assistant in the Harvard College 
Observatory in 1869. He was appointed assistant 
professor of astronomy in 1883, and full professor 
in 1887, retiring in 1912 with the rank of pro¬ 
fessor emeritus. He contributed largely to scien¬ 
tific magazines, and in 1874 published a text-book 
of astronomy. 


The death is announced of Dr, H. N. Morse, 
professor of chemistry and director of the chemical 
laboratory at the Johns Hopkins University. Dr. 
Morse was born in 1848, and became associate at 
the Johns Hopkins University in 1876. He was 
the author of a number of scientific papers,, among 
which may be mentioned communications on the 
atomic weights of cadmium and rinc, the prepara¬ 
tion of osmotic membranes by electrolysis* and 
cells for the measurements of high osmotic 
pressures. 


The death of Mr. Charles McNeil is recorded 
in Engineering for November 26. Mr. McNeil 
w as born in Glasgow in 1847, and was the founder 
of the Kinning Park Hydraulic Forge, Glasgow. 
He was the inventor of the well-known manhole 
door which bears his name, and was elected a 
’ member of the Iron and Steel Institute in 1891. 
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Notes. 


A pleasant surprise was experienced by those who 
attended the meeting of the Wireless Section of the 
Institution of Electrical Engineers on November 24 
in meeting Dr. Alexander Graham Bell, the veteran 
inventor of the telephone, who had been on a visit to 
England and to his old home in Scotland, but is now 
on the way to his adopted home in the United States. 
Dr. Bell, who stated that his connection with tele¬ 
phone matters had ceased some thirty years ago, 
expressed his pleasure at meeting that section of the 
electrical world which represented the future perhaps 
more than any other, and referred to the remarkable 
developments that were being made in wireless tele¬ 
phony, in which the telephone had gone far beyond 
his most sanguine conceptions of its possibilities. 
The Times reports an interesting account given at a 
later interview by Dr. Bell of his researches which 
led up to the invention of the telephone forty-five 
years ago. Dr. Bell had long been interested in the 
mechanism of speech, and in reading of the researches 
of Helmholtz on the nature of vowel sounds, in a 
language with which he was unfamiliar, he had at 
first wrongly concluded that Helmholtz had trans¬ 
mitted such sounds by electrical means. Although he j 
soon discovered his mistake, the Idea that a trans- | 
mission of this kind should be possible remained in | 
his mind, and came to fruition later when he com- j 
bined two separate lines of research which he had j 
been prosecuting on multiple telegraphy by currents j 
of different frequencies and on recording sound-waves 
for the benefit of the deaf, and thus arrived at the 
production and application of an undulating current 
representing the sound-waves of speech. The freedom 
of his native city of Edinburgh was conferred upon 
Dr. Bell on Tuesday, November 30. 

Prof. W. H. Eccuis, chairman of the Wireless 
Section of the Institution of Electrical Engineers, in 
his inaugurat address at the meeting referred to 
above, gave a masterly review of the progress of 
research during and since the war on the thermionic- 
valve tube, which originated out of the Fleming 
oscillation valve, and had become, in its three-electrode 
or “ triode ” form, the basis of all modern wireless 
telegraphy. He reviewed some of the interesting 
papers which- had already described the intensive 
development of the subject under the stimulus of war, 
but not the least interesting part of his address was 
his account of some of his own extensive researches 
m the investigation of the interdependence of the 
currents and voltages in the various circuits con¬ 
nected to the grid, anode, and filament of the tube, 
with & view* to greater certainty in the design of such 
tubes to fill the conditions required with a maximum 
<>f efficiency. Owing to the number of variables 
involved, he had extended his treatment from the 
ordinary plotting of cufves in two dimensions to the 
manufacture of a series of clay models of surfaces 
in <three dimensions, which should be of very great 
value ih elucidating the properties of these tubes. 
Other scientific, questions raised by phenomena met 
with In wtneless telegraphy which Prof. Eccles dealt 
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with included the diurnal variations in the ionisation 
of the upper layers of the atmosphere, which he sug¬ 
gested might possibly account for certain remarkable 
discrepancies in the results of wireless djirfction- 
finding apparatus at particular times in the’ day by 
causing a rotation of the plane of polarisation of 
the received waves. 

At the opening meeting of the Rontgen Society, 
held on November 18 at University College, it was 
announced that the first award of the Mackenzie 
Davidson medal had been made to Dr. F. W. Aston. 
The award, which was instituted to perpetuate the 
memory of the late Sir j. Mackenzie Davidson. Is 
made by the council of the society for the most note¬ 
worthy contribution to its meetings during the session 
on some subject bearing upon radiology. Dr. Aston’s 
paper was read on June 1, and appears in the current 
issue of the Journal of the society under the title 
“ Positive Rays.” It deals with the remarkable series 
of isotopes among non-radio-active substances, which 
Dr. Aston has been investigating for several years. 

The twenty-sixth annual congress of the Royal 
Institute of Public Health, which will be of an inter¬ 
national character, will be held next year in Geneva, 
on the invitation of the University, from Tuesday, 
May 10, to Monday, May it), inclusive. Further 
particulars can be obtained from the Secretary, 
37 Russell Square, W.C.i. 

The British Silk Research Association has been 
approved by the Department of Scientific and Indus¬ 
trial Research as complying with the conditions laid 
down in the Government scheme for the encourage¬ 
ment of industrial research. The secretary of this 
association is Mr. A. B. Ball, Silk Association of 
Great Britain and Ireland, Inc., Rings way House, 
Kings way, W.C.2. 

The Government of the Czecho-Slovak Republic 
has established, under the Ministry of Education, a’ 
Weather Bureau in Prague, to do for that country 
the work formerly done at the meteorological central 
stations of Vienna and Budapest. The new bureau 
« will extend the meteorological service formerly con¬ 
ducted in connection with the K. k. Stcrnwarte, Prag- 
Klementinum (Astronomical Observatory). The direc¬ 
tor, Dr. Rudolf Schneider, is anxious to receive for 
the library of the bureau all the reports of observa¬ 
tions and meteorological publications formerly sent to 
the Sternwartc, and he will be glad to send to other 
meteorological stations and offices publications of his 
bureau in exchange. 

For some time past the National Union of Scientific 
Workers, the Institute of Chemistry, and the British 
Association of CheniistsS have had under consideration 
the matter of income-tax assessment of scientific 
workers. After several discussions it was agreed 
unanimously to prepare a memorial to the Lords of 
the Treasury setting out under six distinct headings 
a claim for abatements. The memorial was forwarded 
to scientific societies and to research and technical 
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staffs of various institutions and science faculties of the 
universities of the United Kingdom, many of which* 
associated themselves with the memorial. It was 
then sent to the proper authorities. The secretary of 
the joint committee has now been informed that the 
Chancellor of the Exchequer has arranged for I he 
Commissioners of Inland Revenue to meet a deputa¬ 
tion of scientific workers on Friday, December io, 
to afford them the opportunity of supporting their 
claims. 

That excellent institution the Children's Museum 
of Brooklyn has sent us an issue of its News , which 
is devoted to an account of the museum’s efforts to 
Americanise the children drawn to New York from 
all the countries of Europe. The museum, it is 
claimed, can supply that which the teacher cannot 
provide, namely, an American background for the 
intellectual life of the child. This is effected by 
helping the pupils to visualise incidents in the lives 
of past Americans through the numerous models and 
objects of historic interest in the museum. By con¬ 
tact with these concrete exhibits the abstract know¬ 
ledge provided in school becomes more real to them, 
and a personal link with the country’s past is forged 
in the mind of each child. The influence of the 
museum is even wider than mere Americanisation, 
for “the person whose intellect is overtrained to the 
neglect of the senses is perhaps a greater menace to 
the community than the illiterate.” 

The fourth annual Report of the National Research 
Council of the United* States of America consists of 
68 pages, and shows that a large proportion of the 
programme of the Council is now in operation. The 
funds are provided mainly by the Carnegie Corpora¬ 
tion of New York, the Rockefeller Foundation, the 
General Education Board, and the Commonwealth 
Fund. Its purpose is to promote research in the 
mathematical, physical, and biological sciences with 
the object of increasing knowledge and contributing 
to the public welfare. One of its thirteen divisions 
deals with foreign relations, and represents the 
Council at the meetings of the International Research 
Council. Another deals with the physical sciences, 
and already has research committees on atomic struc¬ 
ture, celestial mechanics, X-ray spectra, electro¬ 
dynamics, photo-electricity, etc. The engineering 
division has committees on fatigue in metals, heat 
treatment of steel, pyrometers, highways, etc. The 
chemistry division has committees on synthetic drugs, 
colloids, ceramics, etc. The Council is to be con¬ 
gratulated on the speed with which it has got to 
work. 

We have received a copy of the appeal issued by 
the University of Birmingham for 500,000!. The 
present financial position, as set forth in the circular, 
is indeed critical. The increase in cost of administra¬ 
tion and maintenance, coinciding with an increased 
demand on the capacity cvf the University—each addi¬ 
tional student costs about three times a9 much as he 
contributes—has made bankruptcy the only alterna¬ 
tive to a targe addition to its resources. Among the 
objects of the appeal the first place is rightly given 
to the improvement of the salaries of the teaching 
NO. 2666 , VOL. JO&*| 


[December a, 1920 

staff, especially of the non-professori&l section. Pro¬ 
vision has also to be made for the enlargement of 
existing departments to cope with the demands made 
upon them. It is further pointed out that additional 
chairs are required in many subjects (e.g. mathe¬ 
matics, physics, chemistry, engineering, and biology) 
and that increased facilities for research are urgently 
needed. There is, moreover, an insistent and grow¬ 
ing demand on the part of industrial workers for 
extra-mural work, and classes have been created for 
trade unionists, in which special instruction is given 
in English literature, economics, and modern history, 
in co-operation with the Workers’ Educational Asso¬ 
ciation. The provision of hostels for men students 
is also very desirable. Finally, it is urged that grants 
or gifts to the University will in all probability secure 
an equivalent from the Government. A first list of 
contributions shows promises amounting to more 
than 250,000!., of which nearly one-half is given by 
representatives of the petroleum mining industry for 
a petroleum mining endowment fund. We sincerely 
hope that further lists may show that the Birming¬ 
ham and Midland district is alive to its responsibilities 
in the matter and that the desired sum may be 
raised. 

In the Museum Journal of the University of Penn¬ 
sylvania (vol. xi., No. 1, March, 1920) a valuable 
article, with excellent illustrations, is published 
describing a collection of “fetish ” figures from equa- 
torial Africa. The word “fetish” is now suspect 
among anthropologists, as its meaning has been un¬ 
reasonably extended. At the same time, the great 
majority of these wood carvings have undoubtedly 
some connection with the religious magic of the 
negro, and among the special group of the Bakuba- 
Baluba peoples in the South-Western Congo region 
the best and least contaminated negro art is found 
among a race which possesses a more highly developed 
system of cults, religions, or magico-religions than 
any other Congo people possessing such a high degree 
of culture. 

The Archives of Radiology and Electrotherapy for 
October (No. 243) contains the continuation of a 
sketch of the history of electrotherapy by Mr. H. A. 
Colwell. The period dealt with is from 1800 to 1879, 
and the apparatus of various inventors is described 
and figured, such as Golding-Bird's contact-breaker 
(1838), Neef and Wagner’s and Benedict's induction 
coils, Piscii’s magneto-electric shocking machine(183a), 
and various portable batteries. Contact-breakers 
worked by an assistant were in use as late as 1849. 
Ihe account, which is a very interesting one, is to 
be continued. 

Medical Science ; Abstracts and Reviews for 
November (vol. iii., No. 2) contains a critical review 
of the cancer problem, particularly of work done 
during the last twenty years. In England and Wales 
one woman in eight and one man in eleven above the 
age of thirty-five years dies of cancer. Acquired im¬ 
munity to transplanted cancer in the mouse and rat 
can be produced by means of living cancer-cells. 
Altmann's granules are absent from the cells of 
malignant growths. The blood and tissues of can- 
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serous persons contain more potassium than normal, 
and huthan cancerous material contains more radium 
than normal Considerable space is devoted to the 
various methods of treatment of cancer, which it is 
concluded must proceed along the lines of a judicious 
combination of surgery and irradiation. 

In the Museum Journal of the University of Penn* 
sylvania (vol x., No. 4, December, 1919) we have an 
account of head-hunting among the Jivaro tribe, 
occupying a large territory on the eastern slope of 
the Andes in the Republic of Ecuador. They have 
been called cannibals, but they never eat any part of 
the human body. The mummified heads of their 
enemies are the most esteemed war trophy, because 
the head must be present at the victory feast which 
the hero is expected to give. The head must be pre¬ 
served, because it requires many months to clear a 
field and grow yucca and bananas to provide food for 
the numbers attending the feast. The head is fixed 
on a staff and paraded, with a tribute to the valour 
of the slayer, before the assembled tribesmen. After 
this an orgy of eating and drinking continues for 
days until all the supplies are exhausted. 

The way in which one part of an organism regu¬ 
lates the activity of another is a problem of supreme 
interest in biology. In unicellular organisms the 
transmission is local, but in multicellular organisms 
conduction may be by the circulating fluid or by 
nerves. Conduct ion by nerves is the main theme 
discussed by Prof. R. S. Lillie in an address on “The 
Nature of Protoplasmic and Nervous Transmission ” 
(Journ. Physical Chemistry , vol. xxiv., 1920, p. 165). 
The propagated disturbance in nerves cannot be a 
chemical transport because of its rapidity. A nerve- 
impulse is always accompanied by an electrical change 
of potential of sufficient voltage to stimulate another 
nerve. The hypothesis is advanced that the current 
of action stimulates a contiguous portion of nerve, 
thus accounting for the transmission of the impulse. 
The negative electrical potential at an active part of 
the nerve is short-circuited through the surrounding 
electrolyte solution, so that the current passes in at 
the active portion of the nerve and out at an inactive 
part. The inactive portion of nerve is thus stimulated 
as if by the cathode of an external stimulating 
circuit. -The time required for the potential to reach 
its maximum is 0001 of a second, and, assuming that 
the current is effective over a length of 3 cm., the 
rate of conduction would be 30 metres per second ; 
this is the value obtained for a frog’s nerve at tem¬ 
peratures of about 15 0 C. The propagation of the 
nerve-impulse is compared to “passive " iron and its 
activation, the two processes having much in 
common. 

The newly established French Office Scientifique et 
Technique de$ Pfcches maritimes is issuing a series 
of Notes et M£tnoires, and No. 2, “Le Merlu,” by 
Dr. Ed. le Danois, has just been published. It is a 
summary of our knowledge of the life-history of the 
hake. Of late years this has become one of the most 
important of marine food-fishes because of its wide 
distribution. Compared with our knowledge of other 
fisheSf very little is known as yet of the general 
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biology of tiie hake, and it has been proposed (by the 
International Council for the Exploration of thje Sea) 
to institute investigations (to be carried out by France, 
England, and Ireland) on this and other fishes in¬ 
habiting the south-western European area* . The* 
paper under notice is therefore opportune. If is 
almost entirely a rtsumi of the research whlph has 
been carried out on the hake by the various fishery 
authorities, and it is accompanied by a series of 
sketch-charts representing the seasonal distribution of 
the fish, the localities of fishing, the spawning places 
and periods, and the migrations. A summary of the 
European commercial hake fisheries is also given. The 
author discusses the causes of migration, and suggests 
a factor which seems to be new (though this is difficult 
to say, for no references to published work are given). 
Food is not a factor, for that taken by the hake is 
variable, and during its spawning periods (when its 
migrations are most noticeable) it does not eat at all 
Its migrations cannot be correlated with any seasonal 
changes in the plankton. On the other hand, changes 
of temperature throughout the year either enlarge or 
restrict its range of distribution, and variations of 
salinity are also factors. The body of the ybung 
hake is relatively dense, but as the genital organs 
mature the density diminishes. This leads to a 
greater energy requirement in relation to the loco¬ 
motion of the fish, and it seeks water of lower salinity 
or higher temperature* or both. Thus, by reaktm Of 
“the principle of least effort,” the hake migrates 
into shallower, warmer, and less saline waters as its 
breeding season approaches. 

A Chadwick public lecture was delivered by Prof. 
J. B. Farmer in the lecture hall of the Medical Society 
of London on November 5, the subject being ‘‘Some 
Biological Aspects of Disease.*’ The lecturer pointed 
out that it was now a recognised fact that co-ordinated 
growth in an organism leading to the development Of 
a particular form depended on the serial or sequential 
nature of the reactions which went on in its cells and 
tissues. Recognition of this was essential to a proper 
appreciation of the larger problems of health and 
disease. By the consideration of examples, taken 
chiefly from the plant-world, it was shown how 
differences in chemical or physical environments pro¬ 
duced definite changes in the organism, though close 
analysis of the facts emphasised the essential point 
that it is only when environment was able to inter¬ 
fere, as it were, with the protoplasm itielf that 
response of this kind was obtained. The effects of 
the temporary isolation of parts of the body from the 
material influences exerted by adjacent parts might 
result in a permanent loosening of the ties which 
previously had knit the constituent cells into a 
coherent organism, while the union of parts hitherto 
separate sometimes led to the formation of a synthetic 
new organism; lichens are striking examples of-this. 
The consequences of the mutual relations established 
between parasite and host were dealt with, particu¬ 
larly with reference to the abnormal growths - which 
can be traced to substances injected by parasitic 
animals. Prof* Farmer then passed on to discuss 
briefly the abnormal growths or neoplasms f^hich 
originate as the result of obscure changes taking 




450 


N A TU RE [December a * 


place within the cells themselves. The essential 
features of malignant growths were described and the 
outline of a plan of research for the advancement of 
our knowledge of the causes of cancer was sug¬ 
gested* 

The proceedings of the sixth annual Indian Science 
Congress, which was held in Bombay on January 
13-18, 1919, have been published in the Journal and 
Proceedings of the Asiatic Society of Bengal, vol. xv, ( 
No. 4. The volume contains full reports of the presi¬ 
dential address delivered by Sir Leonard Rogers, an 
abridged version of which appeared in Nature of 
May 29, 1919, and of the presidential addresses 

delivered to the various sections. The latter are fol¬ 
lowed by brief abstracts of the other papers read at 
the meeting. 

A gazetteer of streams uf Texas has been compiled 
by the United States Geological Survey and published 
as Water Supply Paper No. 448. Source, length, and 
topographical details are given in all cases, while in 
that of the more important streams other in¬ 
formation, such as season of greatest flow, gradient, 
and precipitation in the basin, is added. The work is 
based on the best maps available, supplemented by 
personal reconnaissance. References are given lo 
sheets of the topographic survey. The addition of a 
map to the volume would have rendered it more 
useful for reference. 

We" learn from the Geographical Journal for 
November that Col. P. H. Fawcett is planning to 
return to his work of exploration in Western Brazil 
east of the Bolivian frontier. The expedition, which 
has the active support of the Brazilian Government, 
will include, besides Col. Fawcett, two Brazilian 
officers and Major Lewis Brown, of the Australian 
infantry. The investigation of the Indian tribes is 
one of the chief objects of the expedition. Carto¬ 
graphical work will be governed by astronomical 
observations and based for Us longitudes upon the 
courses of the main rivers as determined by the work 
of the Rondon Commission. 

The potentiality of Australia for white settlers is 
discussed by Dr. Griffith Taylor In an article entitled 
“Nature versus the Australian** in Science and 
Industry for August. After a discussion of the 
amount and variability of rainfall in Australia, Dr. 
Taylor divides the country into seven regions based 
on rainfall, in terms of which agricultural and pas¬ 
toral production can be classified. Farming and dose 
white settlement generally are, and, he contends, will 
be, confined to three of these regions, which embrace 
the Riverina, Victoria, Tasmania, eastern Queensland, 
the north-east of New South Wales, and “ Swanland " 
in Western Australia, The distribution of minerals, 
especially coal, will in time result in dense population 
irrespective of agricultural potentiality, but in Aus¬ 
tralia the coalfields occur in the regions favoured by 
climate, and so tend to more centralisation of popula¬ 
tion. Dr. Taylor is not hopeful of white settle¬ 
ment in tropical Australia, and gives adequate climatic 
reasons for his opinions. The paper concludes with a 
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tentative map showing the habitability of the globe. 
In the southern hemisphere south-eastern Australia 
and New Zealand alone are indicated as areas with a 
potentiality in white settlement of more than 135 per 
square mile. 

The Department of Agriculture of the Union of 
South Africa has recently issued a report (Bulletin 
No. 4, 1920) on investigations in the wool industries 
of Great Britain and the United States of America 
with a view to the betterment of the industry in 
South Africa. An interesting survey is made of the 
kinds and qualities of wool and its substitutes, and 
a useful comparative statement gives the countries 
to which South African wool was exported from 1913 
to 1919. Next to Great Britain, Germany was the 
largest purchaser of South African wool previous to 
the war, and since then her place has been taken by 
America and Japan, Very informative tables are 
appended showing the world’s wool production and 
the estimated world’s wool stocks in the 1919-20 
season. While the usual annual supply of the world 
is estimated at 2,700,000,000 lb., there was available in 
19[9-20 for consumption by manufacturing countries 
as much as 4,200,000,000 lb. The defects of South 
African wool are gone into in detail, and useful 
suggestions are made with a view to their elimina¬ 
tion. Great care appears to have been taken in 
estimating the capital expenditure required to build 
and equip factories for specialisation in the various 
branches of manufacture of woollens and worsteds, 
the expected output from certain machines is properly 
tabulated, and the cost of labour is shown for Eng¬ 
land, France, the United States, Germany, and 
Austria, while the cost of running and maintenance 
of plant is dealt with systematically. 

Until recently the process of the melting and cast¬ 
ing of metal in a brass mill was very similar to that 
practised 240 years ago. As a rule, small crucibles 
having a maximum holding capacity of about 300 lb. 
were used. The advent of the electric furnace, how¬ 
ever, is now rapidly revolutionising the industry. In 
one type the heat of the electric arc is used, and in 
the other—the induction type—the metal is melted 
by the electric currents induced in it. An interesting 
account of the latter kind of furnace is given by Mr. 
G. H. Clamer in the Journal of the Franklin Institute 
for October. Official test9 show that about 10 lb. 
of two-to-one yellow brass are brought to the casting 
temperature (2000° F.) per electric unit expended in 
the Ajax-Wyatt furnace. The metal is melted directly 
by the Joule effect, the electromagnetic forces keep¬ 
ing it circulating. A very interesting induction fur¬ 
nace has been invented by Dr. Northrup. Instead of 
using alternating current of the ordinary commercial 
frequencies, he uses currents having frequencies of 
10,000, similar to those sometimes used in long¬ 
distance radio-telegraphy. In this case no resistance 
column of molten metal is necessary. The metal con¬ 
tained in a plain cylindrical crucible is brought to any 
required temperature by the induced eddy currents. 
These furnaces are suitable for very high temperature 
melting, .such as is required, for instance, by alloy 
steels and precious metals. 
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Us'DBR the Comprehensive title of “Sterilisation of 
Water by Chlorine Gas” a paper by Capt J. Stanley 
Arthur was read before the Institution of Mechanical 
Engineers on November 19. The part of Lhe paper 
dealing with the general aspect of the subject adds 
little or nothing to our knowledge, and contains 
statements which, to say the least, are still debatable. 
For example, the author states that water treated 
with chlorine gas is less liable to an objectionable i 
taste than when treated with bleaching-powder, and, ; 
further, that any taste so imparted can readily be 
removed by the addition of sulphur dioxide. Other 
experimenters have found that there is little or no 
difference between bleach!ng-powder and chlorine gas 
as regards taste, and also that some tastes produced 
bv chlorination are absolutely unaffected by the further 
addition of sulphur dioxide. Also, m> mention is 
made of the pioneer work on chlorination of Houston 
and McGowan at Lincoln in 1905 or of any of 
Houston’s later work on the subject. The greater | 
part of the paper consists of the detailed description j 
of an American device for accurately administering j 
the Jose of chlorine and its adaptation for the purpose I 
<>f sterilising the water-supply to the troops during the j 
war. These descriptions are very clearly stated and 
well illustrated with careful drawings. No other I 
types of chi or in a tors are described, although there are 


others equally efficient now on the market. The paper 
concludes with n worm tribute to Sir William Hor- 
rocks for his work on water purification for the Army, 
and is further evidence of the great part played by ^the 
sanitary section of the R.A.M.C. in winning the war; 
it is probable, however, that Sir William and his col¬ 
leagues would be the first to acknowledge their in¬ 
debtedness to others not mentioned in Capt. Arthur’s 
paper. 

The latest catalogue (No. 407) of second-hand books 
offered for sale by Mr. F. Edwards, 83 High Street, 
Marylebonc, W, 1, is devoted to botany, ranging over 
the subjects of agriculture, gardens, orchids, trees, 
fruits, fungi, lilies, and roses. It should be of interest 
to many readers of Nature. Many choice and rare 
works are listed, among them several herbals, a com¬ 
plete set of the Annals of Boiany, Curtis’ Botanical 
Magazine, 1787-1915, and Sir J. D. Hooker’s “Botany 
of the Antarctic,” b vols. 

We are informed that the office of the Assistant 
Commissioner of Forestry for England and Wales 
(Mr. Hugh Murray) is now situated at 30 Belgrave 
Square, London, S.W.r. The headquarters of the 
•Commission remains at 22 Cirosvcuor Gardens, 
London, SAY.i. 


Our Astronomical Column. 


The Lf.on u> Meteoric Shower.— Mr. Denning 
writes that on November 15 and 10 the Leonids re* 
turned in moderate numbers, Mr. C. P. Adamson, 
observing at Wimborne, Dorset., watched the sky 
during a period of ten hours, and saw thirty-three 
Leonids out of a total of ninety-eight meteors re¬ 
corded. The radiant point was placed at 150°+22 0 , 
and the display furnished objects of the usual swift 
and strenk-leaving character. 

Miss A, Grace Cook, at Stow market, also witnessed 
the return of the meteors on the same nights and 
determined the radiant in precisely the same position 
a-> Mr. Adamson. Mr. A. King made observations 
from Lincolnshire, and on November 15, during a 
watch of three hours between r 1 h. 18m. anti 

14b. 37m., saw thirty meteors, of which nine were 
Eennids directed from a radiant at 152°+23 0 . Other 
showers were seen from 63°+22 0 (five meteors), 
T< ‘7°+;%5° (seven meteors), and ii 6°+49° (five 
meteors) at the middle of November. 

'Hie reappearance of the Leonids adds another link 
in the chain of past observations, which prove that 
ibis stream of meteors is visibly continuous through¬ 
out the entire orbit, ami that it may he viewed every 
mid-November when the. prevailing atmospheric condi¬ 
tions are favourable. 


Radiation Pressure on Klkctkons and Atoms.— 
Mr, Leigh Page discusses this subject in Astrophys , 
J°nrn. for September. It was formerly concluded that 
radiation pressure reached a maximum for particles 
°f diameters comparable with a wave-length, and 
fi ll off rapidlv for smaller particles. , The present 
paper shows that this result neglects resonance, and 
that the radiation pressure on an atom "depends on 
the intensity of that portion of the incident radiation 
which has a frequency equal to the natural frequency 
the oscillator. ” It is deduced that the pressure 
m solar radiation Is greatest on an atom which has a 
resonant frequency 


m 


the infra-red near to wave- 
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; length 9000 A., being within onc-third of this maxi- 
; mum value for the range 4000 A. to 28,000 A. The 
j pressure may be further increased if the atom lias 
more than one resonant frequency. 

It is shown that in certain circumstances the 
: repulsive force may be thirty times that due to 
gravitation. It thus seems sufficient to explain most 
! of the phenomena of comets’ tails, and removes the 
i difficulty formerly felt, namely, that the spectroscope 
shows the presence of certain gases in the tail, for 
1 the molecules of which the pressure was thought to 
he negligible. The author states that since writing 
i the paper lie has found that some of his conclusions 
were published bv M. Gouy in 1913 (Com pics rendns, 

! vol. rlvii., p. 186}. 

; Perturbations in a Stellar Or hit.—T here are not 
many cases where perturbations in stellar orbits can 
I be observed with any degree of accuracy. Mr. J. S. 

| Paraskevopoulos examines the case of 13 Ceti in 
! A atrophy*. journ. for September. This is a visual 
; binary with a period of b-88 years, while the brighter 
star is a spectroscopic binary with a period of 20818 
I days. The eccentricity of the orbit of the visual pair 
; is 0725. The author has remeasured a number of 
! spectrograms taken at the Yerkes Observatory 
between 190(1 and 1913, deducing separate orbits at 
! three different epochs. These show that the period 
| is shorter bv 1/200 day at opastron of the visual 
| companion than at penaslron, this being analogous 
{ tp the period of the moon at aphelion and perihelion. 

Motion of the line of apsides is well established. It 
i is concluded that the mass of the visual companion 
i docs not fall, far short of, and may exceed, that of 
j the spectroscopic pair. Taking the parallax a> 

! 0-050^ (J, A. Miller), m/M becomes 1-32. 
j The system 85 Pegasi is referred to, "in which Prof. 

| G. Van Biesbroeck deduced that the mass of the 
i brighter component was only 036 of that of the 
j whole system. 
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Anniversary Meeting of the Royal Society. 


A X the anniversary meeting of the Royal Society, 
held on Tuesday, November 30, the report of 
the council was presented, and the president, Sir 
Joseph Thomson, delivered his valedictory address. 
Sir Joseph succeeded Sir William Crookes in the 
presidential chair in 1915, and has therefore served 
through as difficult a period as any in the history 
of the society. What tne society and the nation owe 
to his activity and genius can be understood only by | 
those who have been associated with him on some I 
of the many committees or other bodies* constituted j 
during these troublous years to maintain national life j 
and security. All the resources of British science 
have been organised and rendered available for public j 
service with these ends in view; and a record of the I 
aid thus afforded to the country bv the society during j 
Sir Joseph Thomson’s presidency would afford con- j 
vincing evidence of the value of science to the nation 
and of the patriotic spirit of scientific workers. Sir j 
Joseph is succeeded as president by Prof. C. S. 
Sherrington, Wnvnfipte professor of physiology in j 
the University of Oxford, a short account of whose j 
notable work on the central nervous system appears : 
elsewhere in this issue. 

State Aid to Science. 

Several important matters are referred to in the 
report of the council of the society. In March of last 
year a memorandum on State aid to science through 
grants to universities and to the Royal Society was 
submitted to the Lords Commissioners of H.M. 
Treasury. The memorandum contained the following 
statement of the relation of purely scientific work to 
human progress : 

“The promotion of research in pure science without 
regard to its industrial applications is important; 1 

“(1) Because science is not merely the handmaid 
of arts, but depends on study which elevates a nation, 
and wherein the natural curiosity of the mind finds 
exercise and satisfaction, 

“(a) Because the history of science shows that 
many of the discoveries which have revolutionised old 
industries, and established new ones, have been made 
by those whose aim was simply to extend our know¬ 
ledge without any reference to practical applications. 

“The encouragement by the nation of research of 
this kind must in our opinion, follow different lines j 
from those which may be adopted with advantage for I 
promoting research in applied science. Any direct ! 
endowment of research, to safeguard it from abuse, ! 
involves somothing in the nature of a report at regular , 
intervals which sShould be submitted to experts for j 
their approval. Research in pure science is inevit- I 
ably intermittent, and may be gravely injured if | 
required to show results at any particular date. Its 1 
ideas are often novel, and so far opposed to existing j 
views that they may not obtain the approval of men | 
with long-established reputations, such as those to | 
whom the reports would naturally be submitted, j 
“A large part of this pioneer work in science has 
in the past been done in the universities, and this is j 
likely to be true to a still greater extent in the future. 
We consider, therefore, that the best way of pro¬ 
moting research in pure science would be to put the 
universities in such a position that they can provide 
for their teachers adequate salaries, appliances, and 
time for research. This will involve increased grants 
to the universities. These will be necessary even 
If the universities are merely to maintain their 
output of research at the present level, owing to 
the greatly increased expense of the upkeep of a 
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laboratory due to the higher wages and ' cost of 
material. But in our opinion research In our 
universities ought to be greatly extended and not 
merely prevented from decreasing. A substantial 
increase in the grants to universities and university 
colleges is therefore required, 

“ For these reasons we are agreed that for the 
advancement of science the first need is to make 
adequate provision for the promotion of science at 
the universities.’ 1 

The purpose to which the Government grant to 
the Royal Society is applied includes: (1) Grants for 
providing apparatus and materials for researches 
approved by the Government Grant Committee. 
(2) Grants in aid of scientific expeditions, such as 
those for observing eclipses or for the exploration of 
the polar regions. Grants have also been made 
separately by the Treasury to international under¬ 
takings, such as those to the International Geodetic 
Association (300!.), the Seismological Association 
(160I,), and the Metric Convention (200I.-300I.), which 
in future will be organised by an International Re¬ 
search Council formed under the authority of the 
principal academies of the countries concerned. 

In response to the council \s memorandum the 
Lords Commissioners increased the annual grant for 
research from 4000I. to 6000Z., and, although they 
were not prepared to make a separate annual grant 
for scientific expeditions and stations, a non-recurrent 
grant of 5000I. was included in the Parliamentary 
estimate for the year. With regard to international 
research, they proposed the provision of an annual 
grant of 2000J., provided the society would “assume 
responsibility for the payment of subscriptions for all 
classes of international research.** After correspond¬ 
ence this responsibility was somewhat qualified, and 
the provision proposed accepted. 

Rudolf Messel Bequest. 

By the terms of the will of the late Dr. Rudolf 
Messel the Royal Society becomes entitled to four- 
fifths of the residuary estate. It is estimated that the 
value of the bequest will be, in the first instance, not 
less than 70,000L, ultimately increasing to about 
90,000!. The clause of the will governing the dis¬ 
posal of the residuary estate is as follows :—“ I give 
four of such parts to the Royal Society, Burlington 
House, and the remaining part to the Society of 
Chemical Industry, Broadway Chambers, Westmin¬ 
ster, and, without Imposing any trust or obligation, 
I think fit to set forth my desires with regard to the 
fund given to each of these societies as follows: 
(i) The fund should be kept separate from the other 
funds of the society and be known under my 
name or otherwise as the society may think fit. 
(jj) The capital of the fund should be kept intact, 
(iii) The society should apply the whole of the income 
of the fund in such manner as it may think most 
conducive to the furtherance of scientific research and 
such other scientific objects as the council of the 
society may determine, and should not apply any part 
of the income for such charitable objects as the 
granting of pensions and the like. , . .** 

It must not be supposed, however, that the society 
is relieved of financial, anxiety by this generous 
bequest or by the State grants referred to above. 
The bequest has, to be kept separate from the general 
funds, and the society acts solely as administrator of 
the Government grants. On account of* Increased 
expenses,.a heavy deficit on the year’s working had 
to be faced; and the council points out that if 
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the whole income from the Messel bequest were used 
to defray the cost of publications, there would still be 
a deficit. The annual subscription of fellows has 
been raised and steps have been taken to reduce 
expenditure wherever possible, yet the situation is 
still serious, and further financial provision must be 
secured if the society is to maintain its activities. 

Presidential Address . 

In his presidential address Sir Joseph Thomson 
referred to distinguished achievements of fellows of 
the society lost by death during the year, and to the 
admission of the Prince of Wales as fellow on 
January 22 last. He directed attention to the large 
increase in the cost of publishing the Proceedings and 
Transactions, and suggested that something might 
be done to make the papers published by a society as 
accessible to the scientific public as those published 
in other ways. “1 think,” he added, “some improve¬ 
ment in our soles might possibly be effected and 
science benefited if there were some organisation, 
private or otherwise, for the sale of separate papers. 
The formation of a library, to include all papers on 
one of the great branches of science, such as physics, 
requires a longer purse and more bookshelves than 
most are able to afford. But there are many, I think, 
who would lil«\ and could afford, to form a fairly 
complete collection of the literature of one or more 
of tne subdivisions of the subject in which they are 
especially interested—say, for example, electrical 
waves or low-temperature research. As lists of the 
papers in these subdivisions are published at regular 
intervals by various agencies, it ought not to be 
difficult to arrange for the distribution of the separate 
papers if these could be obtained from the societies," 

The Medallists , 

The Copley medal is awarded to Dr. Horace T. 
Brown in recognition of his work on the chemistry 
of carbohydrates, on the assifhilation of atmospheric 
carbon dioxide by leaves, and on gaseous diffusion 
through smalt apertures. As was the case with 
Pasteur, so with Horace Brown, problems and diffi¬ 
culties arising out of a branch of the fermentation 
industry supplied the incentive to investigations which 
are of fundamental importance in chemistry and 
botany. His work began in 1871 with the investiga¬ 
tion of one of the diseases of beer, and includes an 
exhaustive study of the chemistry of starch, the 
germination of the barley grain, and the changes 
occurring in the green leaf during photosynthesis. 

The Rumford medal is awarded to Lord Rayleigh. 
who is distinguished for his researches into the pro¬ 
perties of gases at high vacua, and whose work has 
opened the wav to many valuable investigations. 
Some years ago Lord Rayleigh made a number of 
interesting observations on the afterglow in various 
gases noticeable after the cessation of an electric dis¬ 
charge, nnd these led in rqit to his Bakerian lecture 
on “The Afterglow of Nitrogen.” The investigation 
thus started has proved the subject of much of his 
recent work, and in a series of most valuable papers 
he has studied the propeities of the gas In which this 
afterglow Is visible. 

A Royal medal is awarded to Prof. Godfrey 
Harold Hardy, who Is well known both in this 
country and on the Continent for his researches in 
pure mathematics, particularly in the analytic theory of 
numhers and allied subjects. Immediately after taking 
his degree at Cambridge Prof. Hardy engaged in a 
series of researches on the theory of functions of a 
real Variable, from which results of the greatest im¬ 
portance and generality were obtained, at first by 


himself alone and later In collaboration with Mr: 
J, E. Littlewood. Among the more important re¬ 
searches of which Prof. Hardy is sole author may be 
mentioned papers on Dirichlet’s divisor problem, on 
the representation of numbers as the sum of** 
squares, on the roots of the Riemann ^-function, and 
on non-diffcrentiable functions. 

A Royal medal is awarded to Dr. William 
Bateson, who is universally recognised as a leading 
authority on genetics, and has done more than any¬ 
one else to put that branch of inquiry on a scientific 
basis. The work that stands to his name is, how¬ 
ever, but a fraction of that which he |ias inspired 
wherever biological research is prosecuted. In con¬ 
junction with Prof. Punnett he worked out in detail 
one of the earliest cases of sex-linked inheritance. 
Peculiar association of genetic factors in gameto- 
genesis had previously been discovered by the same 
authors and described under the terms “coupling*' 
and "repulsion.” In 1911 they published two papers 
which proved that these phenomena are part of a 
more general phenomenon of linkage, the orderly 
nature of which was pointed out. Since these papers 
appeared the phenomenon has been shown by various 
workers to be widespread in both animals and plants. 
Three papers by Bateson and C, Pellew record a 
discovery of high interest and importance, viz. that 
the germ-cells of the same plant may vary in their 
genetic properties. It is further pointed out that the 
variation proceeds in an orderly way from the base 
of the plant to the apex. The conception is a novel 
one, and is bound to have great influence on the 
development of genetieal theory. 

The Davy medal is awarded to Mr. Charles 
Thomas H bycock, who, in collaboration with the 
late Mr. F, H. Neville, published a remarkable series 
of papers, all characterised alike by great experi¬ 
mental skill and originality, as well as by precise, yet 
simple, mathematical treatment. The molecular 
complexity of metals when dissolved in other metals, 
the composition and constitution of binary and 
ternary alloys, and the part which the eutectics play 
during the cooling of a complex alloy were clearly 
revealed, not only bv freezing-point methods, but also 
bv a most ingenious method of chilling, as well as bv 
etching bv means of many new reagents. These re¬ 
searches have not only added very greatly to our 
theoretical knowledge and conceptions, but have also 
been of the greatest importance to industrial metal¬ 
lurgy in many directions. 

The Darwin medal is awarded to Prof. Roland 
Harry Biffen, who has worked out the inheritance 
of practically all the obvious characters of wheat and 
barley. Perhaps his best-known work is that on the 
inheritance of strength in wheat and on the inherit¬ 
ance of susceptibility and resistance to yellow rust in 
wheat. Biffen’s activity is not by any means to be 
measured by his published work. Two of his new 
wheats—Little Joss, which owes its value to its 
immunity from rust, and Yeoman, which combines 
high yield with first-class baking quality—are among 
the most popular wheats in the country, and together 
account for something like a third, or even a half, 
of the wheat crop of England. 

The Hughes medal is awarded to Prof. Owen 
Williams Richardson for his researches on the pas¬ 
sage of electricity through gases, and especially for 
those relating to the emission of electrons from hot 
bodies—a subject which Prof. Richardson has made 
his owji and christened " thermionics.** The subject 
is of great industrial as well as of scientific import¬ 
ance. 

The anniversary dinner of the society was held on 
Tuesday at the Royal Palace Hotel, Kensington. 
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The Mackie Ethnological Expedition to Central Africa. 


T HE REV. J. ROSCOE, the leader of the Mackie 
Ethnological Expedition to Central Africa, has 
recently returned to this country after an absence of 
more than eighteen months. The expedition, which 
was made possible by a generous donation from Sir 
Peter Mackie, placed at the disposal of the Royal 
Society, had for its object the investigation of the 
laws, customs, and beliefs of the native tribes under 
British rule in Central Africa* particularly in the 
Uganda Protectorate, in accordance with a scheme 
which had been planned and urgently advocated for 
many years by Sir James Frazer, but for which funds 
had hitherto been wanting. The tribes which the 
expedition proposed to investigate had been very little 
modified by contact with civilisation, and it was felt 
that a detailed examination of their institutions and 
beliefs would not only add very materially to our 
scientific knowledge, but would also conduce to the 
good government and economic development of the 
country in the future. 

The expedition left this country in the spring of 
19iq. The first part of its labours was devoted to the 
study of the Bahima of Ankole, an important pastoral 
tribe, in the western part of the Uganda Protectorate. 
During a stay of three months Mr. Roscoc gathered 
an immense amount of detailed information relating 
lo the clan and totem organisation and tabus, the 
system of government, and the beliefs and rituals con¬ 
nected with the rare of rattle and the milk, whirh 
play an important part in regulating the life of the 
community. 

From Ankoli; the expedition moved (o Kigezi, where, 
a short stay was made for the purpose of studying 
the Bakyiga, a large and fierce mountain tribe of 
mRiiv clans, partly pastoral, partly agricultural. The 
tribe is believed to be the original slock, which the 
Bahima wore never able to rnnciurr. 'I’llis is borne 
out. by the fact tHat thev are of the* same tvne as the 
slaves in Ankule and the lower order of people in 
Bunyoro. 

Ort leaving Kigezi the expedition set out for 
Bunyoro, proceeding westward to the arm connecting 
the two lakes Edward and George, and then north¬ 
ward along the line of these lakes and Lake Albert 
n country ve.rv lirtle known, which was found to be 
of extraordinary beauty. 


In the course of a short rest of a week a Superficial 
examination of the Bamba and Bakonja of Mount 
Luenzori was made. The expedition then proceeded 
from Port N’toroko by steamer to Butiaba, the port 
for Masindi, the capital of Bunyoro* where it entered 
upon the second and, as it proved, the fnost fruitful 
part of its labours. 

The King of Bunyoro gave every assistance to the 
expedition. He is now a Christian, but as the reposi¬ 
tory of the tradition and practice of the religion of 
the people his knowledge, which was placea freely 
at Mr. Roscoe’s disposal, proved of inestimable value. 

The Bunyoro tribe, or rather nation, consists of 
two distinct races, the Bahuma and the Bairu—the 
latter a subject people of agricultural peasants belong¬ 
ing to Bantu stock and descended from the original 
inhabitants of the country; the former a purely pas¬ 
toral people akin <0 the Gallas, who form a ruling 
aristocracy, descended from a people which invaded 
and conquered the country from the north. Inter¬ 
marriage between the two races is rare, though not 
absolutely forbidden. The greater part of the life of 
the king is, or rather used to be, devoted to cere¬ 
monial observances connected with his cattle in order 
to increase the progeny of man and beast and the 
supply of food. So much was this the case that the 
whole of his day was mapped out for him, and he 
rarely, if ever, quitted his kraal. One peculiar 
feature* of the ritual was a daily meal at which ho 
partook of sacred beef. The royal cook knelt before 
the king and placed four pieces of meat in the king’s 
mouth with a special fork, taking care not to let the 
fork touch the roval teeth under penalty of death. 

From Masindi the expedition proceeded to Mount 
Elgon, where it made some further inquiries among 
the cannibal Batfesu, whom Mr. Rosroe had already 
visited and described. It bad been intended originally 
to pass northward inltt Karamoio in ordrr to inves¬ 
tigate the Turk.ana, an interesting people, reniark- 
nble for their great feature, of whom very little in 
detail is known. Unfortunately, military operations 
| which were being carried on in that region made' 
that impossible. The expedition there fine turned to 
Busoga, and after a short Slav there returned to 
Bunyoro, whence it started on its honiewm-d tourney 
down the Nj/c. K. N. F. 


The Indian School of 

'P 1 IE recent decision of the Government of India 
A to establish a School of Mining and Geology at 
Dbanbaid follows the recommendations of Sir Duncan 
McPherson’s Committee of 1913-14 on mining educa¬ 
tion, of the expert Committee which examined the system 
of mining education in England in 1914” 15, and of 
thi' Indian Industrial Commission of iqi6-i 8. The 
hire of the proposed school has caused some difference 
of opinion in the past. Thus the Calcutta University 
Commission enumerated the many advantages which 
Calcutta was believed to possess, but in finally 
deciding on Dbanbaid the Government of India has 
followed the recommendation* of the three Com¬ 
mittees, and come to a conclusion with which those 
who know local conditions best will cordially agree. 
Dbanbaid enjovs an excellent situation, and return 
visits to the coal-mines will occupy onlv a few hours; 
from Calcutta they would fake at least thirty-six 
hours. 

The provision nr present made for mining education 
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Mining and Geology. 

in India comprises (1) courses af the Sibpur Engineer- 
! ing College, near Calcutta, and (2) evening classes 
j on the coalfield. The existing provision for higher 
training in geology is even less satisfactory. The pro- 
| posal is that the new school will be an institution of 
| collegiate type, in which the highest form of teaching 
j in the art of mining and its accessory sciences is to 
j be undertaken, so that in time it will rank with 
I similar institutions in this country, and give equal 
j opportunities for the study of geology and mining it* 
i all their branches. Thus natives of India will even- 
■ tuallv he able to obtain in their own country that 
j specialised irainincr which to-day is an essential 
qualification for tho more responsible posts in the 
| mining and geological professions. 

With the school on the coalfield both students and 
1 staff will be in close contact with a well-developed 
| mining industry, and the great desirability of having 
intimate relationshio between the industry and mtfttntf 
education will be realised. Further, ;the teacher* of 
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the evening classes, who undertake part of the work 
of imparting elementary mining education at present, 
will be enabled to keep themselves au courant with 
the latest developments and to obtain advice and 
assistance from the school. 

The Central Government will assume responsibility 
for its maintenance and administration, as the 
development of India’s mineral industry is an Im¬ 
perial undertaking which alfects vitally the general 
advancement of the country as a whole. Under the 
Reforms Scheme only central agencies and institu¬ 
tions for research and for professional or technical 
training or for the promotion of special studies will 
be under the Government of India, as it is only for 
such that funds can be allotted from the Imperial 
revenues. 

The fact that both coal and metalliferous mines 
are now being developed in other Provinces is not 
lost sight of. The school will be open to students 
from all parts of British India, and facilities are to 
he provided for others from the Indian States. 
Although the school will supply trained officials for 
the coal-mining industry, it has been definitely laid 
down that instruction in metalliferous mining shall 
receive due attention. It is hoped that provincial 
Governments, mining associations, and the great 
mining companies of India will give liberal support 
to the school by the institution of scholarships, travel¬ 
ling fellowships, and lectureships. 

Elementary instruction in coal and metalliferous 
mining is not one of the objects of the school; this 
will receive due care from the provincial Govern¬ 
ments concerned. A final decision has not yet been 
reached with regard to the higher training of mine 
surveyors, which is left for the future consideration 
of the governing body. Should a metallurgical 
institute be established in the future at Jamshedpur, 
full arrangements are to be made for the interchange 
of facilities in research and advanced training 
between it and the new School of Mines and Geology. 

The school will not be affiliated to any university, 
at least in its initial stages, though it must, of 
course, maintain touch with the highest form of 
educational thought, methods, and standards. Both 
the Universities of Calcutta and Patna will be repre¬ 
sented on the governing body. The latter consists of 
fourteen members, presided over by the Director of 
the Geological Survey of Tndia. Other official 
members are the Chief Inspector of Mines, the 
principal of the college, and the representatives of 
the Governments of Bengal and of Bihar and Orissa. 
The rest are non-officials, appointed bv the mining 
associations, etc., of various parts of India, and the 
two university members already mentioned. 

Steps have already been taken to acquire a suitable 
Mto at Dhanbaid, and the governing body is to 
formulate proposals at once for buildings and equip¬ 
ment. staff, courses of study and examinations, rules 
of admission and an estimate of the initial and 
recurring costs of the school. J. C, B, 


University and Educational Intelligence. 

Cambridge. —Mr. A. B. Appleton (Downing Col¬ 
lege), Mr. D. G. R«d (Trinity College), and Mr. A. 
Hopkinson (Emmanuel College) have been appointed 
demonstrators in anatomy, and Mr. A. Hutchinson 
(Pembroke College) has been re-appointed demon¬ 
strator in mineralogy and assistant curator of the 
museum of mineralogy. It ts proposed that Dr. 
Myers should be appointed reader in experimental 
psychology, and that the University lectureship which 
he now Eolds should cease. 
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A lecture on “ Recent Developments in Astronomy,” 
in connection with the London County Council’s 
lectures for teachers, will be given by Prof. A. Fowler 
at the Regent Street Polytechnic, W.i, on Saturday 
morning, December 4, at 10.30 o’clock. The chair 
will be taken by Mr. E. Waller Maunder. 

The Toronto correspondent of the Times stated on 
November 25 that, including the grant of 1,000,000 
dollars from the Government of the Province of 

? uebec and 1,000,000 dollars from the Rockefeller 
oundation, the McGill University centennial endow¬ 
ment fund has reached the total of 6,321,000 dollar* 
(approximately i,£8o,oooJ»), which exceeds the amount 
the recent campaign was started to raise. 

An exchange of university students between Belgium 
and the United States has recently been made; 
twenty-four Belgian students have been admitted to 
American universities and twenty-two Americans have 
entered Belgian universities. The exchange has been 
arranged and endowed by the Education Foundation 
of the Belgian Relief Commission from funds which 
remained after the Commission had completed its 
work in 1919. All travelling expenses of the selected 
students will be met from this fund, and fees will be 
remitted by the Belgian and some of the American 
universities for exchange students. In addition, Bel¬ 
gians^ entering American universities will each receive 
a maintenance grant of 1000 dollars'per annum, while 
American students in Belgian universities will each 
be allowed a sum of 10,000 francs per annum for living 
expenses. 

In his presidential address to the members of the 
British Academy, now reprinted, Sir F. E, Kenyon 
discussed the subject of international scholarship. 
Like other societies, the Academy suffers from lack 
of funds, and the appeal now made for a Treasury 
grant will meet with the support of all who are 
interested in learning. The question of the resump¬ 
tion of relations with German scholars was con¬ 
sidered, and while Sir F. Kenyon sees the difficulties 
which impede anv rapprochement , he “looks forward 
to the revival of normal relations between English 
and German scholars, and I desire that it may come 
without delay.” Meanwhile, international organisa¬ 
tion of scholarship need not be suspended, and we 
can work in full accord with our Allies. As a result 
of a meeting held in Paris in 1919 a series of pro¬ 
posals for future work was submitted bv the repre¬ 
sentatives of the nations present. Sir F. Kenyon’s 
review of these proposals deserves careful con¬ 
sideration. 

The calendar of the West of Scotland Agricultural 
College for the session 1920-21 has just been received. 
The college undertakes to give instruction in general 
agriculture, dairying, forestry, horticulture, and 
poultry keeping to farmers, teachers, and grocers as 
well as to students studying for the regular diplomas, 
certificates, and degrees. The course provided for 
farmers is held during the winter months and com¬ 
pleted in one session; it is intended for the sons of 
farmers who are unable to take full-time courses. At 
the grocers’ class, held in conjunction with the Glas¬ 
gow Grocers’ and Provision Merchants’ Association, 
the lectures deal principally with milk, butter and 
butter-making, cheese and cheese-making, bacon, and 
eggs. For full-time students courses are provided 
which lead to college certificates and diplomas in agri¬ 
culture, dairying, forestry, and horticulture and to 
the various national diplomas which are granted, 
while lectures in preparation for the degree of B.Sc. 
(Glasgow) are also given. The year is divided into 
two terms, a winter session which is held in Glas¬ 
gow, and a summer session spent at the experimental 
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schools at Kilmarnock* Evening lectures are avail- 
able, and a certain amount of extension work in the 
form of lecturing at local institutes, conducting ex¬ 
periments, giving expert advice to farmers, etc,, is 
also done. 

A large and important part of the extension work 
of most of the universities, colleges, and departments 
of education in the United States of America is done 
by correspondence methods (Bureau of Education, 
Bulletin No. 10, 1920). A list of the institutions 
developing this means of satisfying the desire for 
knowledge contains no fewer than thirty-eight uni¬ 
versities. Scvcniy-three institutions are given in all, 
of which sixty-one are supported by public funds, and 
they are con (ducting correspondence courses for nearly 
one hundred thousand students. The Massachusetts 
Board of Education has provided some figures which 
show the motives actuating the pupils who enrolled 
for their correspondence courses, and also their 
previous educational history. More than 50 per cenL. 
undertook courses in the hooe of immediate practical 
gain, while only 22 per cent, began the work from 
motives of culture or enjoyment; the educational 
history of the pupils showed that 49 per cent, came 
from secondary schools, and 35 per rent, had received 
elementary education only. At the same institution 
76 per cent, of those who enrolled for correspondence 
classes were above school-age ; the average age was 
26-3 years. The results obtained from studies of the 
ages of correspondence students in the University of 
Wisconsin, Indiana University, and other institui'wns 
differ little from those obtained in Massachusetts. 

The University Colleges of Newcastle-upon-Tyne— 
the College of Medicine and Armstrong College, both 
of which are units of the University ot Durham—have 
launched an appeal to the district they serve for 
500,0cX)/. A large committee representing the four 
northern counties has been set up, under the presi¬ 
dency of Viscount Grey of Fallodon, and at a recent 
meeting, at which the Duke of Northumberland acted 
as chairman, this committee pledged itself to do all 
in its power to relieve the colleges from their present 
embarrassment. The financial position of Armstrong 
College is little short of desperate. In July, 1921, 
the college will be faced with an annual recurring 
deficit of more than 19,000!.; the salaries of the staff, 
though they have already been augmented, arc still 
far too low; it has been found impossible to keep 
equipment up to date; and students have had to be 
refused admittance in large numbers. This college, 
the Only university college between Leeds and Edin¬ 
burgh which teaches science, is faced with bankruptcy. 
The situation of the College of Medicine, though 
less serious financially, is also unsatisfactory. 
It is badly hampered by lack of accommodation, 
and unable to develop its teaching to the full along 
modern lines. Believing that their needs have only 
to be made widely known to their district to be re¬ 
lieved, the two colleges have thrown themselves upon 
the generosity of Tyneside and the surrounding 
counties. 

A public meeting was held on Thursday, Novem¬ 
ber 25, at the Leeds Town Hall, under the presidency 
of the Lord Mayor, to inaugurate an appeal for funds 
for the University of Leeds. The University is 
asking the public of Yorkshire, and others interested 
in the progress of higher education in the county, 
for 500,000!., and the Vtce-Chancetlor (Sir Michael 
Sadler) .wns abl* to announce to the meeting that 
towards this fund gifts amounting to ua,SooT. had 
;*lready been received or promised. Amongst those 
who spoke in sunnort of the appeal were representa¬ 
tives of local authorities, who contribute largely to 
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the revenue of the University, and a number of 
prominent professional and business men* The needs 
of the University for additional funds were explained 
at the beginning of the meeting by the chairman of 
the council (Mr. Arthur Q. Lupton), the treasurer 
(the Hon, Rupert Beckett), the Vice-Chancellor, and 
Prof. Smithells. Tfle number of students in the Uni¬ 
versity is now nearly three times as large as before 
the war. Most of the departments are overcrowded, 
and the annual expenditure of the University has 
enormously increased as a necessary consequence of 
the new conditions created by the war. New labora¬ 
tories are required in nearly all the University’s 
departments of pure and applied science and for the 
school of medicine, and new buildings are needed for 
the department of agriculture, the school of dentistry, 
the University library, the Students’ Union and 
gvmnasium, and as halls of residence for men and 
for women students. A large addition to the general 
endowment fund of the University is also desired. 


Societies and Academies. 

London. 

Hoyal Society, November 18.—Sir J. J. Thomson, 
president, in the chair.—Sir A. Schuster; The absorp¬ 
tion and scattering of light. The paper is based on 
the generally accepted theory that refraction and 
dispersion are caused by the oscillations of electric 
resonators embedded in the medium through which 
the light passes. With homogeneous light each 
resonator responds with a forced oscillation, together 
with a motion following the laws of free oscillations, 
and gradually dying out. If white light falls on the 
medium the forced oscillation has to be replaced by 
an integral and other terms have to be added that 
are due to disturbances caused by neighbouring 
molecules. The equation for the displacement of an 
oscillator then takes the form : 

• 

-~ j «)cos (wt -iJrfiM 2C/-’ «•' '*> sin v /« u - - Q, 

The principal result of the paper is that all the 
terms of this equation are spectroscopically identical. 
If the proper value for / (tt, w) be introduced, and if E 
be regarded as constant, then the integral in the first 
term of the right-hand side is merely the analytical 
representation by Fourier’s integral of any of the 
terms of the summation, with a proper adjustment 
of « and t 8 . As it stands, it represents a motion 
beginning at time t=o and continuing according* to 
the laws of a damped oscillator. The mechanism of 
scattering and absorption is discussed, and Lord 
Rayleigh’s equation for the coefficient of extinction 
in a scattering medium is obtained in a more vigorous 
manner, so as to include cases where p—1 is not 
necessarily small.—Prof, O. W. Richard** ; The 
emission of electrons under the influence of chemical 
action. The electron currents to a surrounding metal 
electrode from spherical drops of the liquid alloy of 
sodium and potassium under the influence of chemical 
action with a number of gases have been investigated 
and measured under various conditions, The gas 
which has been studied most is phosgene fCOCl,), 
then, in decreasing order, Cl„ H.O. and HC 1 . In 
all cases the relation between the current and the 
aoolied potential difference is of the same general 
character* When proper allowance is made for the 
contact potential difference between the two metal 
surfaces it is found that the electron currents are 
nearly constant for Small accelerating electric fields. 
Thus, as* in the case of photo-elecfric emission* She 
saturation. value of the current Ss reached wilt! a 
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potential difference very close to zero. With retard¬ 
ing fields the currents fall oiT rapidly as the applied 
potential difference increases. Like similar thermionic 
electron currents, they approach the voltage axis 
gradually and not sharply, as in the photo-electric 
case. The true zero on the voltage scale is difficult 
to determine on account of fluctuations in the contact 
potential difference. In the case of COCl a it has 
been possible to locate the zero to within o-io Volt 
by a photo-electric method. The proportion of the 
chemically emitted electrons the kinetic energy of 
which lies between u and u+du is very closely repre¬ 
sented by 

U f**y ~ulkT * 

where k is Boltzmann’s constant and T is a certain 
temperature. For the case of COCI a , T is near 
3300° K, and for the case of Cl a , T is about 4900° K. 
The formula above represents a Maxwell distribution 
for the temperature T. Thus the distribution of 
kinetic energy among the chemically emitted electrons 
is the same as that among the molecules of a gas at 
the uniform temperature T.—Dr. A. E. Oxley : Mag¬ 
netism and atomic structure. This communication 
is an extension of former papers on 44 The Influence 
of Molecular Constitution and Temperature on Mag¬ 
netic Susceptibility •’ (Phil. Trans. Roy. Soc.. 
vol. ccxiv., A, 1914; vol. ccxv., A, 1915; and 
vol. ccxx., A, 1920). From Tyndall’s work and recent 
experiments of the author on the characteristic “deport¬ 
ment of diamagnetic and paramagnetic crystals in the 
magnetic field, it appears that in non-ionised crystal 
structures the fundamental unit of the space lattice is 
the molecule. It is shown that the electron orbits in 
atoms must be distributed in space round the nurleus, 
each electron describing a small orbit, or alternatively 
the electron itself may be a complex unit endowed 
with magnetic properties. In either case the distribu¬ 
tion must be such that the aggregate projected area 
of the electron orbits on a plane perpendicular to the 
principal cleavage is a maximum in both diamagnetic 
and paramagnetic crystals. This result is consistent 
with a closer packing of the molecules in a direction 
parallel to the principal cleavage. In crystals of the 
simple cubic form X-ray analysis has indicated that 
the structure is an ionised-atomic one, and the 
cleavages are all of equal value. Such crystals show 
no appreciable structural deportment in the magnetic 
field. The above views relating to electron distribu¬ 
tion are consistent with the cubical atom theory of 
Lewis and Langmuir, but not with Bohr’s theory. 
The coupling forces between atoms and molecules in 
non-ionised crystals are due to the mutual magnetic 
induction between pairs of electron orbits. A model 
of the hydrogen molecule is given, in which the 
arrangement of the coupling units determines a dia¬ 
magnetic molecule as required by experiment. It is 
considered that the above views and those of Bohr 
may eventually) be brought into line by a fuller 
recognition of the possible differences between 
radiating, and non-radiating matter.—Prof. A. O. 
Ranklne; The proximity of atoms in gaseous mole¬ 
cules. In this investigation a close examination is 
made of the relations between the estimates of atomic 
diameters obtained by Prof. W. L. Bragg from X-ray 
crystal measurements and those deduced from the 
kinetic theory of gases. The examination is carried 
out from the point of View of the Lewis-Langmuir 
molecular theory. It is shown that if, for example, 
a hypothetical molecule be constructed of two argon 
atoms with thrir centres separated by the distance de¬ 
manded by Prof. W. L. Bragg's figures, the behaviour 
Of such molecules in thermal agitation would be 
almost identical with the actual behaviour of chlorine 
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molecules. Similar relations are shown to exist for 
the pairs ol gases neon-oxygen, krypton-bedmine, 
and xenon-iodine. The following concussions are 
regarded as justified: (a) There is substantial quan¬ 
titative agreement between the estimates ot atomic 
dimensions deduced from X-ray crystal measurements 
and from the kinetic theory of gases, {b) In size and 
shape the atoms of the monatomic inert elements are 
nearly indistinguishable from the atoms respectively 
of the neighbouring diatomic elements in the periodic 
table. (c) The Lewis-Langmuir molecular theory 
accounts satisfactorily for the kinetic behaviour of 
the molecules of oxygen, chlorine, bromine, and 
iodine in relation to the behaviour of the correspond¬ 
ing inert atoms neon, argon, krypton, and xenon.— 
Prof. A. O. Ranklne : The similarity between carbon 
dioxide and nitrous oxide. The two gases in ques¬ 
tion have been shown by Langmuir to have almost 
identical physical properties. In particular, they have 
the same viscosity, and the application of modern 
kinetic theory indicates that their molecules have the 
same size and shape. In the present paper it is 
shown, by the extension of methods already described 
by the author, that the kinetic behaviour of the mole¬ 
cules of both CO a and N a O is consistent with their 
being identical in size and shape with three neon 
atoms in line and contiguous, t.e. with outer electron 
shells touching. This i.s in accordance with Lang¬ 
muir’s view of the constitution of these molecules.*— 
Dr. A. M. Williams: Forces in !>urface films. 
I. : Theoretical considerations. II. : Experimental 
observations and calculations. III. : The charge on 
colloids. I. and II. : Attention is directed to the 
effects of (i) accessibility of surface and (ii) adsorption 
on the apparent specific volume of finely divided solids. 
A simple theory of these effects is developed, with 
which observations are in agreement. The true 
specific volume of a specimen of charcoal, which 
appeared to be 0-51 in water and 046 in chloroform, 
was evaluated as" 067 c.c. per gm. The attractive 
pressure on the surface film on the charcoal was 
calculated and found to be of the order of 10,000 atmo¬ 
spheres, while the internal pressure of the charcoal 
itself was evaluated as of the order of 50,000 atmo¬ 
spheres. III. : It is shown that compressive 
forces of the? order previously determined may give 
rise in the adsorption layer to a diffusion potential 
difference of the magnitude observed in the case of 
susoensoids. The influence of the diffusion of 
hvdrogen- and hvdroxyl-ions on the potential differ¬ 
ence is emphasised, and the neutralisation of the 
charge on susoensoids and their consequent precipita¬ 
tion explained in terms of diffusion potential. 

Physical Society, November 12.—Sir W. H. Bragg, 
president, in the chair.—-Dr. F. H. Goucher: Ionisa¬ 
tion and excitation of radiation by electron impact in 
helium. Measurements have been made of the critical 
potentials for helium by the method used in the ex¬ 
periments of Davis and Goucher, these being com¬ 
pared with the ionising potential of mercury vapour 
taken as a standard. Assuming the ionising potential 
of mercury to be 104 volts, two critical potentials 
occur in helium, one at about 20 volts and the other 
at about 26 Volts. These critical values agree well 
with those obtained by Horton and Davies. The 
effect of radiation alone on the metal parts of the 
apparatus was studied under conditions which would 
yield evidence of use in the interpretation of ■ the 
results obtained when the production, of both ionisa¬ 
tion* .and radiation was taking place simultaneously. 
The conclusion was drawn that the lower critical 
potential was a radiation potential, though some 
ionisation was produced also at this potential. This, 
however, was attributed to the presence of Itiripurity, 
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probably hydrogen. The higher critical potential was 
that at which Ionisation took place.—J. Ootid: The 
location of interference fringes. The conditions under 
which interference fringes, produced by reflection of 
light from the two surfaces of a “thick plate/’ are 
visible to an observer. The treatment lays stress on 
the physical significance of the term “location" as 
applied to interference fringes and on the dependence 
of the observed phenomena on the conditions of 
observation. For a broad source of light a formula 
is obtained which is equivalent to that derived by 
Michelson. For a joint source of light at infinity it 
is shown that the fringes obtainable are equally 
visible at all distances from the plate.—J. Guild ; 
Fringe systems in uncompensated interferometers. 
An investigation of the form of the fringe system 
observable at infinity, or in the focal plane of a tele¬ 
scope, when a broad source is employed with a 
Michelson interferometer in which the glass paths of 
the two interfering beams are not equal. The fringes 
may be elliptical Or hyperbolic, with circles and 
straight lines as special cases. I11 the recently 

developed method of using the instrument for optical 
testing, the fringes due to a joint source at infinity 
are employed. It is shown that the form of the 

fringes in this case are unaffected bv lark of com¬ 
pensation, but that the visibility of the fringes is 

conditioned by the nature of the fringe system due 
to a broad source.—Dr. G. Barr : A new rclav for 
heavy currents. The action of the relav depends on 
the fact that no arc can be maintained between mer¬ 
cury electrodes in hydrogen. One lead is brought to 
mercury contained in a vertical tube within a solenoid. 
An iron rod. at the upper end of which is n glass 
cun floats in the mercury. The rup also contains 
mercurv, and the other lead is connected to an iron 
rod which dips into this. When no current flows in 
the solenoid the rim of the cup is about 1 rm. above 
the level of the main body of mercury. When the 
relav current (about o*ot ampere) is running the iron 
rod is sucked down until the rim of the cun is sub¬ 
merged bv about 0-5 cm. The space above the mer- 
rurv contains hydrogen. The relav ran be used to 
hreak quite large currents (20 amperes) without much 
spark. 

Edinburgh. 

Royal Society, November 1.—Prof. F. O. Bower, 
president, in the chair.—Three connected papers bv 
Dr. J. Rennie, Miss Elsie Harvey, and B. White : The 
Isle of Wight bee disease. The results of these 
investigations, which were being carried out in the 
Parasitical Laboratory at Aberdeen, showed that the 
.so-called Isle of Wight disease was due to a small 
mite living in the respiratory system of the bee. This 
was contrary to the views advanced some eight years 
ago bv workers in England, who claimed that the 
causal organism was a protozoan named Nosema 
Mr. Anderson, of Aberdeen, was the first to 
rail in question this hypothesis, and the series of 
papers now presented established the existence of a 
new type of parasitism in bees of a remarkable kind. 
The small mite which was the cause of the disease 
belonged to the genus Tarsenemus, It was highly 
specialised in structure, was bred within the bee, and 
was confined to an extremely limited, but very im¬ 
portant, region of its breathing system. ’ Within the 
space of a few cubic millimetres scores of these 
creatures might be fceen in all stages of development, 
sometimes packed in dense columns so as to cut off 
effectually the air-supplv from the surrounding 
organs. The detnihxl pathology described in Mr. 
White*# paper nroved the destructive character of the 
parasites* habit*. Thousands of bees had been 
examined from large numbers of stock# throughout 
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the country, and it had been found that every* stock 
reported by trustworthy beekepers or certified by the 
investigators as suffering from the disease harboured 
this parasite. Similarly, every individual bee/cnown 
from its stock-history and individual symptoms to be 
suffering from the disease was likewise found to 
contain these parasites and to exhibit the internal dis¬ 
orders which caused the disabling symptoms. The 
investigators staled that they were now able to 
diagnose the disease in its earliest stages while the 
bees were capable of flying and foraging. Miss 
Harvey*s researches showed that infection appeared 
to occur mainly in the hive, the conditions of the 
cluster making this comparatively easy. Mites had 
been obtained from the outside of the bee apparently 
on their migratory passage. Tarsenemus included 
several species destructive to plants, and there were 
some which have been found in malignant growths 
in man and other animals. The bee parasite was 
more closely allied to the latter group. Many bees 
from different countries outside Great Britain have 
been examined, and so far Tarsenemus has not been 
found in these. All the evidence hitherto obtained 
points to the parasite being peculiar to this country, 
coinciding with the general testimony regarding the 
insular character of the Isle of Wight disease. This 
name had long been regarded as unsatisfactory, and 
“acarine disease” was proposed as more appropriate. 
In view of the great practical interest taken by Mr. 
A. bL E. Wood, of Glassel. in the work of the 
research. Dr. Rennie oroposed to designate the new 
species Tarsenemus Woodi. To Mr. Wood and to 
the Development Commissioners special recognition 
was due for having provided in equal measure funds 
necessary to finance the investigation, and the authors 
also record their high appreciation of the support of 
beekeeners throughout the country in supplying bees 
and other assistance so essential for th** successful 
conduct of the research.—Prof. J, H. M. Wedderbiim : 
The equations of motion of a single particle. 

Paris. 

Academy of Sciences, November 8.—M. Henri 
Deslandres in the chair.—L. Lecormi ■ The permanent 
movements of liquids,—P. Term ter and W. K. Ilian : 
The western edge of the glittering schists in the 
Franco-Italian Alps between Haute-Maurienne and 
Haul-Quevras. A discussion of the question as 10 
whether the contact between these schists and the 
Brlan^on series is normal or abnormal. A careful 
study of more than 100 km. shows that the contact 
of these two strata has none of the characters of a 
normal contact, and the idea of a stratigraphical con¬ 
tinuity is highly improbable.—L. LnmWrc : The photo¬ 
graphic representation of a solid in space. Photo- 
stereo-synthesis.—H. Paronty and G. Vandammc: 
Utilisation of the energy of tides and waves. A 
description of an arrangement of cells made of 
reinforced concrete, by means of which air is com¬ 
pressed or rarefied by the shock of the waves. The 
apparatus has been constructed and givfes pressures of 
2"3 kg.—J. de Lauds : A transmission of mechanical 
energy utilising an invariable mass of gas, in closed 
circuit.—A. Dafljoa : A new variable star of short 
period. The star dCygnus varies in magnitude from 
$‘i6 to 5*36, and the passage from maximum to 
minimum may be observed during ope evenmg.~~L. 
Duntyer - Remarks on an article bv Irving Langmuir 
and on another by R. W. Wood. A question of priority 
—E. Jouguet : Application of the Carnot-Clausiv# 
principle to waves of shock in elastic bodies.—R. 
Blfuard: Abnormal indications furnished by r&dfci* 
chromometers with verv penetrating X-rays. The 
principle upon which Benoit’s radio-chromc^dter 
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depends Is ftot valid fbr th« X-rays from n CooHdge 
lube under a potential of 60,000 volts or higher, and 
the use of this instrument should^ be ^confl^d ^ tp the 
measuremertt of XVays of mediufrt or low penetra¬ 
tion such as those utilised in medical radiography or 
superficial radio-therapy. — L. and E, Bloch; ‘The 
spark spectra of mercury, copper, zinc, and thallium 
in the extreme ultra-violet. The measurements were 
made with a prism spectrograph, and the wave¬ 
lengths given are based on Lyman’s data obtained 
with a grating. New lines are given for all four 
metals.—C. Raveaa : The determination of the number 
of independent components. The rule of M, Dubreuil; 
ihe action of water on a mixture of salts.—J. B. 
Seoderm: The catalytic dehydration of fermentation 
amyl alcohol. Catalysis by aluminium silicate at 
340 0 to 350 0 C, gives n mixture of three amvlenes, 
and the proportion in which these are present depends 
on the length of time the catalyst has been in use. 
The first litre of amylenes collected contained 93 per 
rent, of amylene soluble in diluted sulphuric acid, 
the third litre only 75 per cent.—K. Cornubert : The 
spectrochemical study of the a-allyl- and a-allylmethvl- 
evdohexanones.—L. Dnparc and G. Pavre : The 
deposit of oolitic iron ore at Ain-Babouche (Algeria). 
—H. Jwnelle ; The katokn, a Madagascan tree with 
edible seeds. The tree is a new species of the genus 
Treeulia, and is named Treeulia Pcrrieri. It is 
abundant in the west of Madagascar and produces a 
good wood and edible seeds. The latter are consumed 
bv the natives as food, and have been imported into 
France for the extraction of their oil. — H. Bouygues : 
The terminal meristem of the stem and its division 
into regions.- P. Leiage : Evaporometers and the 
motion of fluids through membranes. A. Damiens : 
The bromine and chlorine existing normally in animal 
tissues. Bromine was found in all the organs 
examined, except in two or three rases where the 
quantities of material available were too small. The 
ratio of bromine to chlorine in the organs of anv 
given animal is sensibly constant, and is of the order 
0001 to 0-002.- L. Mercler : Variation in the number 
of the fibres of the longitudinal vibrator muscles in 
Chercadromt'a hirta. Loss of the power of flight.— 
C. Julln nnd A, Robert: Organogenesis in the blasto- 
zoites of Pernphora,— T. Tom marina : Remarks on the 
note bv M. Louis Besson on the relation between the 
meteorological elements and the number of deaths 
bv inflammatory diseases of the respiratory organs at 
Paris. 
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Nitrogen Fixation in the Ericaoess. 
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The Dye Industry, 

OLLOW 1 NG on the agreement which has at 
last come about between the dye-makers and 
the dye-users, the Cabinet decided, on December i, 
to introduce a Bill for the protection of British 
dyestuffs. This was promptly presented to the 
House of Commons on December 2 by Sir Robert 
Horne, President of the Board of Trade, read a 
second time this week on Tuesday, and is ex¬ 
pected to be. passed into law before Christmas. 

The Bill is quite short, and prohibits the im¬ 
portation into the L^nited Kingdom of all synthetic 
dyestuffs, colours, and colouring matters, and all 
organic intermediate products used in their manu¬ 
facture, for a period of ten years and no longer. 

I he Board of Trade will, however, have pow r er 
by licence to authorise the importation of any of 
these products, and for the purpose of advising 
it with respect to the granting of licences a 
Committee will be constituted, consisting of five 
persons concerned in the trades in which the above 
goods are used, three persons concerned in the 
manufacture of such goods, and three other 
persons not directly concerned in the production or 
use of dyes. One of the latter three persons will 
be chairman of the Committee. The Board may 
charge in respect of a licence a fee not exceeding 
5 *- The Act will not apply to goods imported for 
exportation after transit through the United King¬ 
dom or by way of transhipment. 

If, as is expected, this Bill is passed into law 
tbe British dye manufacturer will be relieved that 
the promises of the Government have been re- 
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deemed, and he may now set himself with re¬ 
doubled energy to secure that his products are 
beyond reproach, and to erect plant for the manu¬ 
facture of dyes not yet produced here, which? arc 
urgently wanted by the dye-users. Such will, no 
doubt, be imported under licence for a time, but 
a perit>d of ten years should be ample for estab¬ 
lishing in this country a great industry which will 
provide every possible requirement of the dye- 
user, and a combination of chemical manufac¬ 
turers, if it can be brought about, ought to place 
the economic position of this industry beyond fear 
of attack. 

The great advantages to be derived from co¬ 
operation in the dye industry, so well indicate^ 
by the great German combination, the “ Inter- 
essengemeinschaft,” have evidently been realised 
in America, for, according to the Times of De¬ 
cember x, five of the largest chemical works in 
the United States—namely, the General Chemical 
Co., the Semet Solvay Co., the Solvay Process 
Co., the Barrett Co., and the National Aniline and 
Chemical Co.- are to merge their interests, and 
the combination is to possess a capital of about 
(>0,000,000/. This sum is about as large as that 
of the German Trust, but the scope of the Ameri¬ 
can company will be rather w ider, including, as it 
will, the distillation of coal-tar, the fixation of 
atmospheric nitrogen, and the manufacture of 
heavy chemicals. 

This is an important step in the direction of 
the consolidation of interests in America, and, in 
view ‘of the protective legislation which is now 
being considered by Congress, everything points 
to the firm establishment of the dye industry in 
that country. The output of dyes is already high, 
being about 30,000 tons per annum, and the wide 
interest that is being taken in the field of indus¬ 
trial organic chemistry is further shown by the 
fact that there are nearly 200 firms engaged in 
the manufacture of crude products, intermediates, 
dyes, lakes, medicinal preparations, flavouring 
media, photographic chemicals, synthetic phenolic 
resins, synthetic tanning materials, and explosives. 

It is much more important to give attention to 
developments of this kind than to over-emphasise 
the relation of the dye industry to war products in 
order to enlist the sympathy of the public for its 
protection. In an article in the Observer of 
December 5 Prof. H. E. Armstrong expresses the 
opinion that, had the dye-users taken active and 
financial interest in the British Dyes Corporation 
during the war period, the'present situation would 
probably not have arisen. 
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Evolution of Water Plants. 

Water Plants: A Study of Aquatic Angiosperms , 
By Dr. Agnes Arber. Pp. xvi + 436. (Cam¬ 
bridge : At the University Press, 1920,) Price 
315. 6 d. net. 

E have here a comprehensive work embody¬ 
ing the results of a ten years’ study of 
water plants, and dealing in a very practical 
fashion with the mass of literature that has grown 
up around the subject. As a book of authority 
on aquatic plants, it will be ranked with Schenck’s 
work of a generation ago, and it would not receive 
its due if \vc did not add that it worthily holds 
the place. But we must not forget that other 
Industrious investigators have in the meantime 
filled the gap. Prominent among them are Gluck, 
Goebel, Henslow, Pond, Sargant, Sauvagcau, 
Willis, and many others. Since Schenck’s time, 
however, new points of view have arisen, and new 
methods have been in use by numerous inquirers 
of both sexes, all keen in their desire to take a 
part in the new era of research. 

Yet we find ourselves in an age of unrest and 
uncertainty in the botanical world. There is a 
note of discord in the rivalry of the two schools 
of thought that arc divided between the respective 
claims of the present and the past, or, rather, of 
the last and first stages of the evolution of the 
higher plants, to occupy the attention of the in¬ 
vestigator. Dr. Agnes Arber speaks of “ the deep 
obscurity involving all evolutionary thought” in 
our own day, and demurs to the objection that 
when we cannot even be sure as to the origins of 
the numerous varieties springing up under our 
eyes it is not a time for discussing ihe origins of 
Dicotyledons or Monocotyledons. In this she is 
impugning the policy of restricting our efforts to 
the study of the last stage in the unfolding of 
the story of plant life. So we get the keynote to 
her book, the first six-sevenths of which arc re¬ 
garded by her as “a clearing of the ground for 
the more theoretic considerations concerning the 
evolutionary history of water plants.” But in¬ 
quiries into their origin must necessarily raise 
great issues affecting also their relatives on the 
land; and thus we find in our hands a book that 
in its general bearings will give birth to much 
serious thought. 

Yet, apart from theory, we have here a very 
extensive record of observation, experiment, and 
research on aquatic plants and their ways. The 
practical side, as we have ’seen, occupies by far 
the greater part of the work, and there is a wealth 
of illustration, mostly original. Quite a third of 
the space is devoted to the life-histories of the 
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various groups of aquatic flowering plants, and 
these are followed by, discussions on heterophylly, 
the morphology and anatomy of stems and leaves, 
the relation of the flowers to their environment, 
the wintering of water plants, the physical factors 
in their conditions of existence, and several other 
matters. 

Taking our cue from the author, w r e will pass 
on to notice the more speculative portion of her 
book. There is first the question which might be 
placed among the “ posers “ little children are 
supposed to put. A primitive question about a 
primitive issue is concerned w r ith the priority of the 
land- and the water-plant. As usually happens, 
the problem needs a good deal of straightening 
out before a reply can be made. Whilst it is 
generally recognised that the primeval forms were 
lowly aquatic plants, and that it is only in the 
higher plants that the terrestrial habit has become 
firmly established, we are far from being in a 
position to connect the one with the other. 

Botanists are agreed that the aquatic Angio¬ 
sperms are derived from terrestrial ancestors, but 
a cleavage in opinion began when they differen¬ 
tiated between Monocotyledons and Dicotyledons. 
Nature seemed to differentiate between them, and, 
being impressed by the preponderance of aquatic 
families among the Monocotyledons, botanists 
accredited the class with special aquatic proclivi¬ 
ties. After considering the matter more closely, 
the author forms the opinion that these tendencies 
are hard to maintain. 

Continuing to treat aquatic Angiosperms in the 
mass, and heeding only the systematic distribu¬ 
tion of aquatics, the author lays down the prin¬ 
ciple that when a single genus or a species in an 
otherwise terrestrial family has taken to aquatic 
life, the habit may be a recent one; but when a 
whole family holding several genera is aquatic, we 
are dealing with a very ancient group of water 
plants where “the differentiation of the genera has 
occurred since the adoption of the aquatic habit.” 
There are, in fact, “aquatics, new and old”; and 
they tend to choose their places in the systematic 
scale according to their age, the more ancient 
among the more primitive of the Angiosperms* 
and the more recent among those more ad¬ 
vanced. 

To the query as to which are the most primitive 
of the Angiosperms, the answer is: The families 
that are held within the Ranalean plexus. Those 
numerous families that go largely to form the 
Incomplete^ of Bentham and Hooker, and which 
Engler places at the beginning of the Archi- 
chlamydeaB in the scale of development, are re¬ 
garded as the more advanced and reduced toritfs 
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of that series. Dr. Newell Arber, who supplied 
the original impulse for this work, laid the founda¬ 
tion for the author's position in this respect, and 
Miss Sargant’s derivation of the Monocotyledons 
from the primitive Ranalean plexus is here 
accepted. 

An explanation of the great structural reductions 
involved in the transition from terrestrial to aqua¬ 
tic life, and in the transference by hypothesis of 
so many families from the beginning to the end 
of the series of the Archichlamydeaq became a 
necessity; so the author proposed her 41 Law of 
Loss,” which has proved to be related closely to 
Dollo's “Law of Irreversibility” for animals. This 
rests on the principle that what is lost in the 
course of plant evolution can never be regained, 
and, if required again, “must be constructed 
afresh in some different mode.” From this point 
of view the leaf-blades of several aquatic plants 
would be regarded as expansions of the petioles, 
and much light would be thrown on the many 
diflicult questions involved in the interpretation of 
the flowers. 

The author's position regarding natural selec¬ 
tion is discussed, so far as it is determined by 
aquatic plants. The principle is almost protean 
in its appearances. When we think we have dis¬ 
posed of it in one shape, it arises in another. If, 
like Dr. Willis, we exclude it in the case of 
the genera and species of the Podostcmacese, it 
turns up again as the principal factor in the 
adaptation of the group for life in rapid waters. 
Dr. Agnes Arber shares with many others her 
difficulties in accepting whole-heartedly the prin¬ 
ciple May it not be possible to assume that 
these difficulties would disappear if we broadened 
the basis of the theory? Whilst supporting 
Darwin through so many years, Hooker was hold¬ 
ing a view of divergence, under the name of 
“centrifugal variation” (really a conception of 
differentiation), that was directly opposed to im¬ 
portant points 'of the theory. Yet he considered 
that the greatest hope of the investigator lay in 
the general lines marked out by Darwin. 

However that may be, we are reminded by the 
author of this book of 'an evolutionary idea, both 
old and new, that is capable of great develop¬ 
ment. The principle that what organisms gain 
in specialisation they lose in plasticity presents us 
with 'quite another way of viewing evolution—a 
view in which progression offers itself as a suc¬ 
cession of lost opportunities. Progress in one 
direction involves the closing of the gates in 
“countless other directions,” the possibilities of 
choice ever narrowing as we go up the scale. It 
IS ^uggest^d that this would be impossible but for 
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the inheritance of acquired characters, bound up, 
probably, with the inheritance of unconscious 
memory. At all events, it presupposes a 
primeval era of plasticity in which heredity "bad 
but little power. The line of thought is similar 
to that followed by Bcccari in Ids' theory of 
plasmation. Here a long vista opens up, and at 
its distant end lie the problems connected with 
the origin of the great groups of the plant world. 

H. B. Guppy. 


The Behaviour of Beetles. 

The Glow-worm and other Beetles. By J. Henri 
Fabre. Translated by Alexander Teixeira de 
Mattos. Pp. viii + 488. (London: Hoddcr and 
Stoughton, Ltd., 1919.) Price 8a*. 0 d. net. 

HIS is the second volume on beetles in the 
complete English edition of Henri Fabre’s 
entomological works. The first essay, “The 
Glow-worm,” which gives its name to the book, 
did not form part of the “Souvenirs Entomo- 
logiques,” but was written for translation into 
English towards the close of the veteran natural¬ 
ist’s life. Several chapters, like this first one, 
have already seen the light in English, but most 
of the book is fresh, and it is very convenient to 
have the studies on beetles brought together. 
Eventually there will be four volumes on beetles. 
The experienced translator, Mr. Alexander 
Teixeira de Mattos, has done his work with great 
skill. 

These arc wonderful stories. The glow-worm 
tweaks a snail with .its sharp mandibles, and ad¬ 
ministers an anaesthetic; a number of other glow'- 
worms hasten to the repast and fall to; the flesh 
is converted by exuded ferment into a sort of 
gruel, and the fluid is sucked up by the hollow 
jaws. We suspect that there is some inaccuracy 
in Fabre’s account; it seems clear, for instance, 
that the fluid food enters the gullet by the mouth, 
and not via the mandibles. In any case, Fabre s 
observations must be compared with those of 
Bugnion and Miss Kathleen Haddon. In regard 
to the luminescence Fabre was cautious :— 

‘‘From start to finish, the glow-worm’s life is 
one great orgy of light. The eggs are luminous; 
the grubs likewise. The full-grown females are 
magnificent light-houses, the adult males retain 
the glimmer which the grubs already possessed. 
We can understand ^the object of the feminine 
beacon; but of what use is all the rest of the 
pyrotechnic display? To my great regret, I cannot 
tell. It is and will be, for many a day to come, 
perhaps for ail time, the secret of animal physics, 
which is deeper than the physics of the books.” 
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The close of this frank admission of ignorance 
has the characteristic Fabre touch, the precise 
point of which is not very obvious, Bio-chemistry 
and bio-physics are both very young, but they 
have already had their triumphs, which pass auto¬ 
matically into the contemned books. What is 
wrong with the physics of the books except that 
naturalists do not read it? 

The succeeding five chapters deal with the re¬ 
markable life-histories of sitares, oil-beetles, and 
the like, and they certainly demand the reader’s 
close attention. It is easier to follow the fine 
study of the capricorn (the grub of the Cerambyx 
beetle), which burrows in the stem of the oak, 

“This grub, so poor in sensory organs, gives us 
with its prescience no little food for reflection. 
It knows that the coming beetle will not be able 
to cut himself a road through the oak, and it be¬ 
thinks itself of opening one for him at its own 
risk and peril. It knows that the Cerambyx, in 
his stiff armour, will never be able to turn and 
make for the orifice of the cell; and it takes care 
to fall into its nymphal sleep with its head 
to the door. It knows how soft the pupa’s 
flesh will be and upholsters the bedroom with 
velvet.” 

Here we have an instance of Fabre’s strength 
and weakness; the facts are so interesting; the 
discovery of them was a triumph; the exposition 
of them is extraordinarily vivid; but the inter¬ 
pretation seems wildly anthropomorphic. We do 
not, we confess, understand instinctive behaviour; 
but we feel sure that the “inimitable observer,” 
as Darwin called him, was off the scent. We get 
tired of this ‘'knowing” and “bethinking,” all 
the more because we doubt whether Fabre believed 
in it himself. " It knows the future with a clear 
vision,” he says, “or, to be accurate, behaves as 
though it knew the future.” But even this wob¬ 
bling between inaccurate and accurate expression 

might have been accepted with good humour. 

a little fly in the fine ointment of fact for which 
every naturalist is grateful—had not Fabre made 
us wince by such obiter dicta as “now that the 
evolutionists' interpretations of instinct have been 
recognised as worthless.” 

One of the fine qualities of Fabre's essays is 
the way in which they raise questions w'hicb we 
cannot answer. How is it that the sawfly Sircvx, 
Which undergoes metamorphosis not far from the 
centre of the trunk of the tree, makes its way out 
to the light by the shortest route? Over and over 
again we find these puzzling problems stated; one 
attempt at solution is tested and then another, 
only to be rejected; and then the author gives it 
up for the time being: “I leave the matter to 
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the conscientious masters, to the experts who are 
able to say: I do not know.” This is much 
more educative than a prejudiced dismissal of 
evolutionism. 

Biologically of great interest is the essay on 
insect colouring, in which Fabre expounds and 
illustrates the theory that various bright colours 
are due to a utilisation of ammonium urate or 
some related nitrogenous waste-product. 

j “While the lame of the Hunting Wasps, un- 
j able to do better, stipple themselves with uric acid, 
j there are plenty of industrious creatures that are 
able to make themselves a superb dress by pre¬ 
serving their excretions in spite of their own open 
sewers. With a view to self-embellishment [again 
the anthropomorphic taint), they collect and 
treasure up the dross which others hasten to expel. 
They turn filth into finery.” 

When he got hold of an attractive idea, Fabre 
often let himself go, and we like him none the 
less for that. 

[ “ Nature, that sublime economist, delights in these 

vast antitheses which upset all our conceptions of 
the values of things. Of a pinch of common char¬ 
coal she makes a diamond; ... of the filthy 
waste products of the organism she makes the 
splendours of the insect and the bird. The metal¬ 
lic marvels of the Buprestis and the Ground- 
j Beetle; the amethyst, ruby, sapphire, emerald and 
I topaz of the Humming-Bird; glories which would 
exhaust the language of the lapidary jeweller: 

I what arc they in reality? Answer: A drop of 
| urine.” 

j 

It seems almost profane to ask how 
many of the pigments of birds are known to be 
chemically related to urates; it seems niggling to 
« ask whether the picturesque reference to sapphire 
and emerald is relevant at all, since these par- 
ticular colours in the humming-bird are surely due 
! to physical sculpturing rather than to any number 
| of drops of urine. 

j The Fabre we like best is the patient pnd in- 
; genious and sympathetic observer who tells us, in 
j other chapters, of the accomplishments of the 
burying-bcetles and their not less marvellous 
limitations, of “ death-feigning ” in Scarites and 
Buprestis, of animal hypnosis at higher levels, 
of the sppposed suicide of scorpions, and of the 
vie intime of half a hundred beetles. Was there 
ever such an observer? We suppose Reaumur 
and two or three others might be mentioned. But 
was there ever any other observer of this r&nk who 
could tell his story so that we fancy ourselves 
seeing what he saw? We know of none. And 
so we come back to our homage tp Fabre. 
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Kinetic Theory. 

A Kinetic Theory of Gases and Liquids . By Prof. 
R. D. Kleeman. Pp. xvi 4-272. (New York: 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1920.) Price 165. 6 d. net. 

HIS book deals mainly with the ‘‘free path 
phenomena ” in the kinetic theory of gases, 
but this department of the subject is compre¬ 
hensively treated. Whether the chief object of 
such a work—namely, to gain some information 
about the in ter molecular forces-can ever be at¬ 
tained without taking account of the other parts 
of the subject seems somewhat doubtful. 

The body of the book is concerned with the 
various forms of transfer which occur in gases 
and liquids—transfer of energy or heat conduc¬ 
tivity, transfer of momentum measured by the 
viscosity, and transfer of matter as evidenced in 
diffusion. Some ten years ago it might have 
seemed that it was in these properties, which are 
a measure of the free path, that the key to the 
riddle of molecular interaction was to be found. 
To-day, one is inclined to feel, they have been over¬ 
emphasised when such a subject as the law of 
equipartition of energy is given only a couple of 
pages, and the fundamental problem of the reason 
why it breaks down is not considered at all. In 
particular, a statement (pp, 32-33) that “it 
is unnecessary and futile to endeavour to estab¬ 
lish the law of equipartition of energy on assump¬ 
tions relating to the interaction of molecules, when 
the law follows directly from the fact that a mole¬ 
cule is continually radiating heat energy,” should 
really not occur in a modern book intended for 
university readers. The statement entirely 
begs the question of defining the temperature. 
The “fact/ 1 if such it be, should be established 
by more adequate proof than by a reference to the 
hot air rising from a surface, and the main point 
—namely, that the law which is represented as 
so obvious, in reality does not hold—should be 
mentioned. Far from being “unnecessary and 
futile/’ it is one of the most urgent problems in 
physics to examine why a law which can be proved 
to be a necessary consequence of the most general 
assumptions in dynamics should not hold in actual 
practice. 

Apart from these and allied problems—e.g. the 
chemical constants of substances and the change in 
the ratio of the specific heats of hydrogen at low 
temperatures—the kinetic theory is admirably 
treated. Even the kinetic theory of electrons in j 
metals is developed, though it is to be regretted j 
that the essential fallacy of treating these as a 
perfect gas is not emphasised, and the uninitiated j 
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reader is left to believe that there are 2*io a4 free 
electrons per unit volume, when such a number 
would involve a specific heat about fifteen times 
as great as is actually observed. 

In spite of these omissions, however, the book 
is certainly to be recommended, especially to those 
who are interested in free path phenomena, 
although these alone are scarcely able to throw 
light on the process of molecular interaction until 
the quantum problem has been solved. 


A Monograph on Margarine. 

Margarine. By W. Clayton. (Monographs on 
Industrial Chemistry.) Pp. xi + 187. (London : 
legmans, Green, and Co., 1920.) Price 14.V. 
net, 

URIOL-SLY enough, the introduction of arti¬ 
ficial butter dates from the early days of the 
Franco-Prussian War, and, while the butter and 
lard substitute industry has been carried on on a 
small scale since then, margarine, as an industry, 
became ot prime importance to the nalion only 
during the Great War. Many important improve¬ 
ments have been made, and these are set forth in 
the book under review. 

In the first part a brief account of the oils em¬ 
ployed in the manufacture of margarine is given, 
and some less known oils, such as Cohune oil, tea- 
seed oil, and Babassu kernel oil, are mentioned. 
Later chapters deal with hydrogenised oils, and 
for the present writer’s views on this subject 
reference may be made to the notice of Dr. G. 
Martin’s book on “Animal and Vegetable Oils, 
Fats, and Waxes” in Nature of September 9 
last. 

Interesting chapters treating bacteriologically of 
the pasteurisation of milk and of the production 
of “ starters ” for the ripening of the milk follow. 
A brief description of the actual manufacturing 
operations of forming an emulsion between the 
mixed oils and the milk is then given. The theory 
of emulsification is, of course, very well stated, as 
Mr. Clayton is an authority on colloid chemistry. 
His opinions are therefore of great interest, and 
when they have been digested by technical 
chemists, very valuable results should arise in 
their industrial application. 

In regard to the causes of rancidity in fats, 
Mr. Clayton seems inclined to accept the view that 
they result from bacterial actions on the glycerides. 
We believe that rancidity is due^in the first in¬ 
stance, to the formation of super-oxides of the 
unsaturated glycerides and their subsequent de¬ 
composition with the production of aldehydes and 
aldo-acids by the action of moisture, aided, per- 
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haps, by the growth of micro-organisms. It 
would be out of place, however, to develop these 
views here. 

The chapters on the analysis of margarine, 
etc., contain little to comment upon, except that 
enough stress is not laid on the iodine value and 
the hexabromide tests. In the portions dealing 
with nutritional chemistry the author gives a wel¬ 
come review of the work done and of the opinions 
held by medico-chemists on the so-called “vita- 
mines,” “food hormones," “accessory food 
factors,” “sitacoids,” and “advitants.” These 
are “ substances ” which are supposed to be 
present in, and give digestibility to, natural fats, 
and to be absent in prepared or artificial fats. 
The medico-chemist has thus named them. As 
Goethe says :— 

Denn eben, wo Begrifle fehlen 

Da stelit ein Wort zur rechten Zeit sich ein. 

Blessed words I Not one of these so-called sub¬ 
stances has been isolated, and no one knows 
their chemical formula? or characters. Why a 
“substance” and not a “condition” of a known 
substance—say, a peroxidised form of some fat? 
Mr. Clayton seems to see this, and that the whole 
matter needs consideration from the chemical 
rather than from the medical point of view, for he 
states that the term “vitamine" is wrong, as no 
nitrogen has ever been detected in any of these 
alleged substances. 

The book contains thirty-five pages of biblio¬ 
graphy, and a patents index, and should prove of 
great assistance to food and emulsion chemists. 

Harry Ingle. 


Our Bookshelf. 

Le Parc National Suisse. Par S. Brunies, Traduit 
par Samuel Aubert. Pp. 274. (B£le: Benno 
Schwabe et Cie, 1920.) Price 12 francs. 

Tiie map of the Swiss Topographic Survey, 
on the scale of 1 : 50,000, forms part of this 
attractive publication. The reserve, established 
by the Federal Government in 1913, occupies a 
mountainous district trenched by two tributaries of 
the Inn. The best approach is by Zemez in the 
Lower Engadine, and the carriage-road to the 
Milnslertal passes across the park. The author’s 
description, translated from the original German, 
is picturesque and vivid; but the features that 
appeal to the visitor trained in scientific pursuits 
are always kept in view. Special chapters deal 
with geology and natural history, and the studious 
revival of the local Latin dialect is recognised by 
the stress laid on “romand” names. Pronuncia¬ 
tions and a list are considerately furnished, and 
the careful translator informs us that the pro¬ 
nunciations given are those used in at least one 
village—that of Sinuos-chel. Great praise 
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must be given to the illustrations. Apart 
from the four exquisite photogravures of 
the scenery of the park, Mr. H. Pfendsack of 
Pontarlier has supplied vigorous line-drawings of 
animals and plants, in every case connecting the 
subject with its stern environment. Compare, for 
instance, his Pinus montana (p. 149), recumbent 
but undefeated, clutching at the rock, with^ the 
climbing birds enjoying themselves as alpinistes 
on p. 217. He represents with equal insight the 
family life of the ibex, which it is proposed to 
restore to its former haunts, and the prolific 
poppy growing from a heap of stones. The author 
has well represented the history of the Alpine over¬ 
folds by successive sections. It is a pleasure to 
possess his book. G. A. J. C. 

(1) Easy Lessons in Einstein : A Discussion of the 
More Intelligible Features of the Theory of 
Relativity. By Dr. Edwin E. Slosson. With 
an article by Albert Einstein and a bibliography. 
Pp. vii-f 128. (London : George Routledge and 
Sons, Ltd.; New York: Harcourt, Brace, and 
Howe, 1920.) Price 5s. net. 

(2) From Newton to Einstein: Changing Concep¬ 
tions of the Universe . By Dr. Benjamin Harrow. 
Pp. 95. (London: Constable and Co., Ltd.,. 
1920.) Price 25, 6d. 

(3) Die Einsteinsche Relativitdtstheorie. By Prof. 
U. Kopff. Pp, 24. (Leipzig: Greszner und 
Schramm, 1920.) Price 1.50 marks. 

(1) Dr. Slosson gives us in his book a breezy 
account of what he calls the more intelligible 
features of the theory of relativity with popular 
illustrations of distorting mirrors, references to 
Mr. H. G. Wells’s “Time Machine” and other 
scientific romances, diagrams purporting to por¬ 
tray a four-dimensional cube, and general good- 
humour—a book with which the absolute layman 
may amuse himself for a few hours. 

(2) Dr. Barrow gives a more serious, but equally 
readable, summary of the development of physical 
science from the mechanical period of the eight¬ 
eenth century through the electrical theories of 
the nineteenth to the present day. Here also the 
layman will find profitable reading. 

(3) The little pamphlet by Prof. Kopff is a re¬ 
print of a lecture on the relativity theory to the 
Natur-historisch-Medizinischen Verein at Heidel¬ 
berg in June, 1920, 

Technical Handbook of Oils, Fats , and W&xes. 
By P. J. Fryer and F. E. Weston. Vol. i., 
Chemical and General Third edition. (The 
Cambridge Technical Series.) Pp. xii + a8o + 
xxxvi plates. (Cambridge: At the University 
Press, 1920.) Price x 55. net. 

The changes occurring in the industrial situation 
have caused the authors to add a certain amount 
of matter, and to make a number of alterations 
in the text of the first edition, which was reviewed 
in Nature of January 17, 1918. Another addi¬ 
tion has been made in the form of analytical data 
inserted in the text, and a number of footnotes, 
chiefly giving references, to original papers, ate 
now included. 
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Letters to the Editor. 

[The Editor does not hold hitnself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ,] 

Name for the Positive Nucleus, 

A name is wanted for the fundamental unit of 
matter, which is also the unit of positive electricity 
as at present known. The name "electron” is best 
limited to the unit of negative electricity, about which 
a good deal is by this tune known. .Less is known 
about the positive unit, but it appears to be the brick 
of which all atoms are built up, electrons acting as 
cement. Nearly all the mass belongs to the positive 
unit, and the simplest atom—namely, hydrogen— 
appears to consist of one positive and one negative 
unit electric charge. The heaviest atom known has 
ninety-two such charges, and among the chemical 
elements are all intermediate grades. Prout’s famous 
hypothesis that every element was a multiple of | 
hydrogen is thus, with some modification, being con¬ 
firmed, though the unnamed unit is not exactly an 
atom of hydrogen, but the nucleus, the main sub¬ 
stance, of that atom. 

At the Cardiff meeting of the British Association 
Sir Ernest Rutherford sqggested, or tentatively 
approved the suggestion, that the name “proton” 
should be applied to this hydrogen nucleus or unit of 
positive charge. To call it a positive electron is urn 
desirable—that name might be assuming too much— 
tor it is just conceivable that the progress of dis¬ 
covery may detach from the proton a positive charge 
more closely akin to the negative electron—in fact 
an image of it. (It is not clear why a positive unit 
should differ so markedly, as at present it does, from 
the negative unit.) But, whatever the proton’s rela¬ 
tion to positiye electricity, and whatever its constitu¬ 
tion may be, it seems undeniable that it is the most 
essential and massive ingredient in every atom of 
matter. 

From the scientific point of view the name “ proton *' 
is therefore good, for it signifies a fundamental sub¬ 
stance and conveys a suggestion of Prout. But from 
the literary point of view' there may be some objec¬ 
tion, and a name for the foundation-stone of the 
material universe ought to be capable of being used 
in poetry, as the word “atom” has been used. It 
would seem well, therefore, to ask for suggestions 
before any name is adopted and allowed to get into 
general use. 

Added Later .—Before sending in the above explana¬ 
tory note I consulted some men of letters, who will, 

1 hope, allow their names to be mentioned, end who 
have made some excellent suggestions : 

Ambron, as an English version of electron, suited 
to the unit of positive electricity. 

Mkrron, a conventional modification of ptpos. 
Ur-ok, or something based on the root Ur-; or 
<wen Ur itself. 

Prime, as a primordial substance irresolvable into 
factors. 

Crntron, as a nucleus round which things revolve. 
Hw,ON f a$ the fundamental unit of matter. 

Of these 1 personally prefer Hylont it serves to 
convey a fact with a minimum of hypothesis; it is itself 
a convenient word, and it surely need not be regarded 
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as too metaphysical. If Its first syllable suggests a 
real, but painfully illegitimate, relationship to hydrogen, 
that may be for it or against it, according to taste. I 
find the word “proton” is nqt liked; it has 3I jen 
described as “used up and very dull.” Wrong pro¬ 
nunciation may be hostile to “ Ur,” and, besides, it 
might be confused with the other end of the series 
(uranium), though otherwise it shares some of the 
advantages of the happily invented word “gas.” 

Oliver Lodge. 


The British Association. 

The correspondence in Nature under this heading 
has been most instructive. The widely spread feeling 
that the Association fails as an organisation to pro¬ 
mote the growth of the scientific spirit could not well 
be more definitely brought to lignt, particularly as 
many who are known to hold strong views have 
refrained from expressing them; unfortunately, moral 
indecision is fast becoming a characteristic of our 
class. It is all very well lor the late secretary and 
the present holders of the office to hint that the 
recommendations cancel out; maybe they are 
different; nevertheless, excepting our dear old 
member, Father Cor tie, who has the sense of humour 
on all occasions, everyone agrees that the Associa¬ 
tion does not touch the public. 

The most .serious contribution to the discussion, 
that of greatest import, is the frank statement 
by the secretary of the Press and Publicity Sub¬ 
committee at Cardiff—for once a man who dares 
to give open expression to the views he has 
formed—that we were in no way worth what we 
cost the locality; he has voiced a whisper, not seldom 
heard at previous meetings, which has long weighed 
on the conscience of some members of the 
Association. 

The least satisfactory letter is that of the two 
secretaries, who are merely apologetic, in no way 
constructive. The manner in which, in their opening 
paragraph, they quietly imply that they are “It” 
woujd be amusing were the issue not so serious. 
Majestically they tell us to send them our views and 
that they will consider them. No doubt - and con¬ 
sign them to the waste-paper basket, ns of yore. 

Even outsiders see that science is losing its 
influence. Dean Inge, in one of his recent outspoken 
addresses, pointed out that “a general revolt against 
the dictatorship of science had been the most remark¬ 
able tendency in modern thought. In politics the anti- 
scientific temper was rampant. The revolution which 
more than a hundred years ago guillotined Lavoisier, 
‘having no need of chemists,* was now proclaiming 
that it had no need of intellectuals of any kind. In 
Russia they had been tortured ^and massacred; in 
our own country they were ignored and despised.” 

Ephemeral writers such as Mr. G. K. Chesterton 
openly scoff at us and lead the public to believe that 
evolution is a theory of the past and eugenic doctrine 
moonshine. Their word is accepted, ours is not; 
the clown Is ever popular, the comic actor alwavs 
preferred to the tragic; if we will assume only the 
prophet’s mantle we must expect to be stoned. 

It is useless for Sir Ray Lankester to take such 
men across his knee and thwack them in his best 
grandfatherlv style. The literary braggadocio is only 
to be silenced by showing him up as ridiculous; he is 
but playing a part—writing nonsense because it pays; 
it is his trade and we must not blame him but blame 
the school in which the class is bred and has its being. 
We arc too conceitedly serious, hopelessly narrow in 
our outlook, too self-centred to be alive to public 
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needs—-so Individualised and so hopelessly jealous 
uirtong ourselves that we will not co-operate and 
organise our forces. Nothing could show this more 
clearly than the way in which the Royal Society has 
sacrificed its opportunities during the war period by 
failing to bring all its fellows together and thus make 
our corporate influence felt, Litlie wonder that science 
is being more and more excluded. We are talking of 
government by public opinion but real opinion can¬ 
not be made public. The columns of the Press are 
not open to #any serious discussion from our side; 
the books v/e write are not understood even by our¬ 
selves. Owing to excessive specialisation wc are 
becoming loss and less able to express and protect 
ourselves, less interested in .stating our case in any 
broad way; what is worse, too selfishly immersed 
each in his own narrow occupation to consider the 
general interest: an we be not careful the position 
won for us by the protagonists of the past will soon 
be lost to us. 

Our failure is as window-dressers; we have not 
displayed our goods in the right manner. When a 
business is a failure, the only way to re-establish it 
is to reconstruct the management. That we have yet 
to learn this elementary truth is dear, however,’ from 
the recent appointment to the treasurership, A young 
man should have been found for the office, gifted not 
only with scientific experience but also with some 
breadth of outlook, sonic understanding of men and 
affairs; instead, a senior member of the Association 
has been chosen. 

If a senior were desirable, no hotter choice could 
have been made; but I believe mv old friend Principal 
Griffiths will not mind my saying that ho is saved 
from inclusion' in my class of elderly am tables only 
by the fact that throughout the war lie was 
conspicuously active in his efforts to bring the value 
of scientific method before the public; he is far too 
soft-hearted to face the exigencies of the present 
situation. 

The council must cease to be all but entirely an 
old or even an elderly man’s show; responsibility 
must be forced upon the younger generation of active 
workers. 

The secretaries obviously have no policy; new men 
must be chosen at the earliest possible date—I trust 
on the three years’ hire system advocated in mv 
former letter, so that the different subjects may be 
cared for at shorter intervals. 

The real question at issue is: “How are we to 
get at the public? ” To do this we must look beyond 
the meetings and in some way arrange for the pre¬ 
paration and issue each year of a few authoritative 
tracts dealing with bedrock problems in language that 
can l>e understood by all. Subjects can easily be 
found; under E alone enough are to hand— Economics, 
Education, Energy % " Entomology , Eugenics, Evolu¬ 
tion. Nobody believes in these, few know what the 
terms comprise, vet the future of our race depends 
on an intimate understanding and application of the 
doctrines they cover. A great work would be done 
by the Association tf only, by real discussion not the 
dreamy, introspective twaddle of Section L, the non¬ 
sense now spoken of ns education were reduced to 
terms of wisdom. Henry E. Armstrong. 


The Constitution of the Elements. 

Since my last letter under the above title in Nature 
of July 1, experiments have been made with a few 
more elements. The work has been progressively 
more and more difficult, for it has not been easy to 
find volatile compounds suitable for use, and when 
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found the very objectionable chemical properties of 
some of them have led to experimental trouble And 
disappointing results. Thus selenium, tin, antimony, 
and tellurium have so far yielded no result of any 
value. 

Fortunately, iodine (atomic weight 126-92) gave 
definite and unmistakable effects. It proves to be a 
simple element of mass 127'—a result satisfactorily 
confirmed by a single line at 142 corresponding to 
CHjl, the vapour used in the experiments. This result 
has particular interest in view of the recent work of 
Kohtweilcr (Zeit. Phys. Chem., vol. xcv., 1920, p, 95), 
who deduces five isotopes of iodine, all of even 
integral atomic weights, and claims to have effected 
a considerable separation of these by diffusion. 

Owing to the kindness of Prof, Collie and Dr. 
Masson in providing me with a sample of gas rich in 
xenon, I have been able to identify two more probable 
isotopes of that element and obtain trustworthy 
values for the atomic: weights of the five already 
found. The provisional figures given for these turn 
out to be too low. The values Quoted below were 
obtained from the position of the second-order line 
645. They should be trustworthy to about one-fifth 
of a unit. 

Additional evidence on argon leads to the conclusion 
that its isotope 36 need no longer be regarded as 
doubtful. 

The following table gives the results to date : 


Tabic of Elements and Isotopes. 


Ele¬ 

Atomic 

Atomic 

Minimum 
number of 

MiW-iea of isotope*, in ortLr 

ment 

number 

weight 

i-totopes 

of their imeriMiy 

H 

I 

I O08 

I 

I 008 

He 

2 

3-99 

\ 

4 

B 

5 

10-90 

2 

11, 10 

C 

6 

1200 

I 

12 

N 

7 

1401 

I 

H 

O 

8 

16-00 

I 

16 

F 

0 

19-00 

1 

19 

Nc 

10 

20-20 

2 

20, 22,(a 1> 

Si 

J 4 

28-30 

2 

28, 29, (30) 

P 

»5 

3104 

I 

3 T 

s 

16 

32-06 

1 

3-2 

Cl 

17 

3546 

2 

35 - 37 . ( 39 ) • 

. A 

18 

39-88 

2 

•)». 36 

As 

33 

74.96 

I 

75 

Hr 

35 

79-92 

2 

79. 81 

Kr 

36 

82-92 

to 

84, 86, 82, 83, 80, 78 

I 

53 

I 26-92 

I 

127 

N 

54 

130-32 

5 . ( 7 ) 

129, 132, 131, 134, 

136, (128, 130 ?) 
(197-200), 202, 204 

Hg 

So 

/ 1 LT 1 

200-60 

(6) 


(Numbers in brackets are provisional only.) 

F. W. Aston. 


Cavendish Laboratory, November 30. 


ftolar Variation and the Weather. 

In Nature of July 39 last (p. 678) appears an 
article by Dr C. G. Abbot on solar variation and the 
weather, in which reference is made to the use of 
solar data by the Argentine Weather Service. Drs. 
Nansen and Helland-Hansen have also found some 
interesting correlations between the variations of solar 
! radiation as measured by Dr. Abbot and variations of 
temperature and pressure in Norway* 

As other investigators will no doubt be tempted 
into this field, I feel that it may be of interest to give 
briefly a summary of our latest results and con¬ 
clusions. These conclusions arc ba$ed on the study 
of an immense amount of data from various parts olf 
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the world, the results of which will be published in 
due time. 

The first and most striking result is that the solar 
radiation exerts a cumulative died on the atmosphere 
so that prolonged periods of high or low solar radia¬ 
tion have a much greater response in atmospheric 
action than shorter periods of greater intensity. 
Thus a deviation of 5 per cent, from the average 
radiation of short duration might not produce so 
great an effect as a long period, with a mean devia¬ 
tion of 2 per cent. 

The second result is that as the sun changes from 
one hemisphere to another the effect on the weather 
changes, so that in the hemisphere where the sun is 
nearly vertical the pressure falls over the land surface 
and rises over the water surface, while the opposite 
effect is found in the other hemisphere. This effect 
1 take to be a proof that a considerable part of the 
increased solar radiation reaches the earth’s surface 
and intensifies the normal effect of absorption of solar 
radiation by the land. There are, however, dear 
indications that a considerable part of the increased 
solar radiation is absorbed by the upper air and gives 
origin to atmospheric waves which, if they are not 
the determining cause, al least are very influential in 
determining the discontinuities referred to recently in 
Nature by'Prof. Bjerknes. 

These atmospheric waves are of a complex nature, 
and for this reason the correlations with soTar changes 
are best seen by separating the solai and weather 
changes into shorter and longer (or slower) waves. 

By taking averages of ten days we found for 1916 
correlations as high as 84 per rent, with certain 
Argentine stations, and correlations exceeding 80 per 
cent, in later years. The shorter waves do not give 
such high correlations, apparently for several reasons, 
the most important, perhaps, being that there are 
still some errors in the solar values due to the diffi¬ 
culties of eliminating the effect of changing trans¬ 
parency of the air while the solar observations are 
being made. 

This difficulty has undoubtedly been greatly 
diminished during recent months by the use of the 
pyranometer, which enables the observers to get 
measurements of the solar heat from a single holo¬ 
graph. Certainly since this method was begun the 
correlations of the solar variations with atmospheric 
waves have increased. Another difficulty appears to 
be that while the waves start from definite centres of 
action, these centres shift position to some extent, 
so that the time interval of the effects following solar 
changes is variable, and this variability is of greater 
importance in the shorter waves. 

The prolonged effects following unusually high or 
low values of radiation shown by Dr. Abbot’s curves, 
reproduced in Nature, I believe to result from the 
normal sequence of events on the surface of the sun. 
After a marked excess or defect of radiation there is 
likely to follow a similar deviation from the normal 
after an interval of ten to thirteen days. 

This result I believe to arise from the fart that 
when there is a marked outbreak of heated solar 
gases on the edge of the sun, where absorption is 
normally great, the total radiation is more intensified 
than when the outbreak is near the centre. If the 
outbreak is near the edge it will be Carried *by rotation 
to the opposite edge in from about eleven to nineteen 
days, according as to whether the position is on the 
east or west edge. 

In the same wav cooled gases produce their greatest 
absorbing effects when near the edge of the sun, and 
there is the same tendency to repeat. These effects 
also tend, to repeat themselves after a solar rotation, 
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I but in that case the interval is so long that marked 
| changes have usually occurred. However, these 
repetitions are sufficiently numerous to fnake it prac¬ 
tically certain from the length of the rotation dm 
the conditions causing the marked deviation from 
normal are in the region of the prominences, and not 
in that of the sun-spots, which have a period of 
about twenty-seven days. 

i These studies of the relations between solar changes 
j and the weather have been in progress in the Argen¬ 
tine Meteorological Office for several years, su that, 
when a station of the Solar Physics Observatory of 
the Smithsonian Institution was opened in Chile, 
arrangements were made between Prof. G. O. 
Wiggin, director of the Argentine Weather Service, 
and Dr. Walcott, director of the Smithsonian Institu¬ 
tion, fui* the transmission of the solar radiation 
measurements by cable to Buenos Aires and for 
their use so far as possible in weather forecasting. 
To this work Prof. Wiggin and the assistant chief 
have given enthusiastic support, and through their 
efforts, and as a result of a growing interest in the 
subject in Argentina, the Legislature has recently 
appropriated some 25,000 pesos for the installation 
of a solar observatory in Argentina. 

The forecasts are made for a week in advance by 
publishing estimated temperatures for each day, and 
also forecasts of expected rains. With increased 
experience there have been steady improvements and 
an increasing demand for the * forecasts by com¬ 
mercial interests. 

There are many complexities which remain to be 
solved, and perhaps some which can never be solved, 
but I believe that a distinct advance has been made 
in forecasting, and the progress is too far advanced 
to be turned backward. One of the greatest difficul¬ 
ties is the inversion of the solar relation with the 
season, and occasional inversions for other reasons 
not yet dearly understood. 

Heretofore, most of the studies by others in regard 
to the relation of solar changes and atmospheric 
phenomena have been in reference to the sun-spots. 
Dr. Abbot’s observations indicate clearly that there 
is a change of solar radiation corresponding to the 
eleven-year sun-spot period. The radiation increases 
with the increase in spoltcdness, but this change is 
of relatively small importance compared with shorter 
changes of greater intensity.. 

Sir Norman Lookyer suggested some years ago 
that there were weather changes due to solar changes 
other than the eleven-year period, and brought evi¬ 
dence to show that a period of about four years in 
the outbreak of prominences caused atmospheric 
changes having the same period. But solar radiation 
shows a variability far greater than is indicated by 
the observations of prominences, and the high value 
of the correlation between these and the weather 
which we have found for the Argentine and for other 
regions of the world leads me to believe that these 
changes are the chief, if not the only, cause of 
weather changes as distinct from the well-knpwn 
diurnal and annual periods. 

II, H. Clayton* 

Chief of Forecast Division- 

Oficina Meteoroldgica Argentina. 


The PhftfeaJ Meaning of ftphefieal Aberration. 

The nature of the distribution of light round the 
axial focus of a lens is a problem which has frequently 
been attacked mathematically. It has been quite suc¬ 
cessfully solved for points in the principal focal plane 
f of an M aplanatic *’ lens when the intensity is found to 
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depend on functions of the form (assuming Huygens’s 

principle) 

Intensity — const x 

where J t is the Bessel function of the first order, 
R the radius of the wave-surface at the lens, a 
the semi-aperture, and k the distance of the point 
from the axis. At present it has not been found 
possible to give an expression for the light distribu¬ 
tion in the presence of spherical aberration, cr away 
from the focus, which ran be physically interpreted 
in such a simple way. Prof. Conrady has been able, 
however, to determine the distribution numerically 
(Monthly Notices, R.A.S., vol. lxxix., No. 8) in a 
series of simple cases by mechanical quadratures 
which give the value of the integral 

I ** const x j '(Jy 2 («<O cosa tj u -f J 0 2 (ntf) sin 2 

where 


j representing the phase which is supposed to vary 
in a spherical reference-surface by an amount depend¬ 
ing on the spherical aberration. Prof. Conrady 
assumes a series of likely cases for phase distribution. 
No analytical expression for can be obtained for any 
but the simplest optical systems, but empirical expres¬ 
sions can easily be derived from the result of trigono¬ 
metrical ray tracing or Hartmann tests in the most 
complex systems, thus enabling the truth of the 
numerical results for light distribution to be chocked 
experimentally. The value of 

' 2 IT C a 

/ Bdtt (very nearly), 

A J 0 

where $ is the angular aberration derived from the 
calculated or observed lateral aberration or lateral 
intercept due to displacement from the centre of the 
spherical reference surface. 

It is not too much to say that the thorough solution 
of the problem is of the greatest importance in the 
study of the performance of optical instruments. In 
order to search for the actual phenomena predicted 
by Prof. Conrady in theoretical cases, and further to 
explore the subject, I have recently carried out a 
critical examination of the image of a very small 
source of light (a fine “pinhole” in a silver film) pro¬ 
duced by a microscope objective having excellent 
spherical’correction, and for which the curves, glasses, 
etc., were known. The spherical aberration intro¬ 
duced by varying the tube-length can thus be cal¬ 
culated for any conditions. A nearly linear relation 
was found between the phase difference of the 
paraxial and marginal rays at the marginal focus and 
the reciprocal of the tube-length. 

As a check on the calculation, I was able to devise 
a method of performing a test on the microscope 
objective very similar to the well-known Hartmann 
test employed for telescope object-glasses. By this 
means the properties of the objective became well 
known. 

The changes in the distribution of light at the best 
focus in the presence of varying amounts of spherical 
aberration have been examined quantitatively, both 
vfouallv and photographically. A perceptible loss of 
light from the central disc, estimated at 20 per cent., 
occurs when the residual aberration at the hast visual 
focus amounts to o-2$\. Such light 1 $ scattered into 
the surrounding field; it does not appear in the first 
bright rinr at this focus. The sizes of the rings in 
the diffraction pattern at the best visual focu? do not 
depart measurably from the theoretical values in the 
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presence of residual aberration amounting to o*6A at 
Lhe focus where there is least confusion of phase. 

The “out of focus” appearances present many 
points of great interest. It appears that the succes¬ 
sive bright rings retain a marked individuality, but 
suffer periodic variations in brightness and “thick¬ 
ness.” This causes the dark rings between them to 
suffer corresponding variations in “darkness ” and in 
radius. Under a high magnification the familiar 
broad, dark diffraction rings which appear to grow 
in the expanding “out of focus” disc arc found to 
grow as the result of this periodic motion of the 
smaller dark interference rings, the whole action 
resembling that of a model to illustrate the propaga¬ 
tion of the compression waves of sound. 

* If, when the aberration is a minimum, we. go 
sufficiently far out of focus to introduce a path- 
difference between marginal and paraxial rays, 
dps roajA, on cither side of the focus, we find that 
the first dark ring has nearly filled with light. At 
about dpss 1A the central disc has lost all its light, and 
the first bright ring is at a maximum. At about 
dp — i $\ the central disc has again reached a maxi¬ 
mum, the first ring is at its minimum, the second 
at a maximum, and the third nearly equal to 
the second. We thus see the first broad,, dark diffrac¬ 
tion ring between the central disc and the annulus of 
light formed by the second and third bright rings. 
So the various changes progress, the location of the 
successive bright rings being given fairly nearly bv 
the ordinary theory. When, however, a definite 
amount of aberration is introduced, sufficient to cause 
a residual variation of phase of 0 5A at the best focus, 
the changes are violently dissimilar on the two sides 
of the focus—a fact which is fairly well known. On 
one side there is a quick dissolution of the central 
concentration into a mere haze, while on the other 
a bright and well-formed ring svstem is found 
in which the broad diffraction rings spread out with 
much the same action as before, except that the 
periods of the variations are altered from those in 
the “no aberration” adjustment. Further, on this 
side of the focus, as was suggested by Prof. Conrady’s 
numerical results, a central concentration persists 
which diminishes considerably in size as compared 
with the “best focus" disc, but remains brighter 
than the rest of the ring system up to a path- 
difference dp=z 3A—a displacement in the actual 
focussing point of 7 mm. in a total tube-length of 
23 cm. It can easily be seen that this effect is quite 
capable of rendering possible, instrumental perform¬ 
ances, so far as resolving power alone is concerned, 
far in excess of any value possible in the absence of 
spherical aberration, although this would be a per¬ 
fectly legitimate conclusion only for such cases as that 
of a double-star resolution by a telescope objective. 
A fairly complete set of photographs to illustrate the 
various appearances has been made. These have 
been measured and examined for the purpose of 
intensity determinations. 

The importance of these matters lies in the 
determination of the effects of aberration, ex¬ 
pressed in rav intercepts, on the distribution of 
light in the image, as the distribution suggested 
by ray concentration is often nothing approach¬ 
ing the truth. The "out of focus” appearances, 
too, are of great importance in dealing" with 
“roundness of field.” it is possible, in the light of 
such results, to form ideas as to legitimate tolerances 
in design and manufacture. 

The investigation, to become complete, must be 
extended to other types of aberration, but it is hoped 
shortly to publish a complete account of the experi¬ 
mental work, of which the foregoing rfoumi y 
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give an idea of the scope, The photograph herewith 
shows the ring system when a residual aberration, in 
the sense of 11 over-correct ion,’ * of o*5\ is present at 
the best focus, and when the reference plane is taken 
sufficiently far outside the focus to make the path- 
difference The small central concentration 

and the persistent individuality of the interference 
rings are shown. The first “broad” diffraction ring 
is now formed through the low intensity of the first 
bright interference ring. The whole of the above 
work relates to nearly monochromatic light only. 



A good many of the broad features of these aberra¬ 
tion and “out of focus " effects can be explained 
without difficulty on the basis of the Fresnel zone 
theory, and it is hoped to include a short discussion 
of this kind in the paper. No more need be said at 
present except to direct the attention of the readers 
of Nature to the importance of the paper on “ Star 
Discs " to which the reference is given. 

L. C. Martin. 

Imperial College of Science and Technology, 
November 25. 


“Phenomena of Materialisation." 

In Nature of November 18 I find what purports 
to be a review of Dr. von Schrenck-Notzing’s work 
translated by me under the above title. I have always 
supposed that a reviewer should tell the reader what 
the book is about. The review in question is headed 
“ The Newer Spiritualism," and begins : “‘Of making 
many books’ on spiritualism ‘there is no end.”' It 
states that the phenomena are alleged to have “a 
spiritistic interpretation,” and refers to “the 
numerous photographs of her ]the medium] sand¬ 
wiched between faked spirit photographs," All this 
is thoroughly misleading. The book is not about 
spiritualism. Both the author (p. 30) and the trans¬ 
lator (p. x) discard the “spirit hypothesis" as un¬ 
necessary. The author says that “it impedes and 
hinders in every way serious scientific investigation.” 
The book contains no portrait of the medium, and 
not a single “spirit photograph," faked or otherwise. 
The photographs reproduced have not been mani¬ 
pulated in any way except Nos. 127, 128, 134, 136, 
138, and 140, in which, for purposes of publication, 
the sex ..characteristics have been obliterated. These 
six photographs are marlced "retouched," and the 
reason for retouching is stated in the text. 

The review abounds with other inaccuracies. A 
red light was not always employed (see p. 306). 
Mine. Bisson did not “hop in and out” of the cabinet. 
The rare occasions on which she entered it are 
stated, as are all the other conditions, with what the 
reviewer calls "dreary uniformity," but with what 
the ordinary scientific reader Would call conscientious 
accuracy. 

The Reviewer’s challenge to “ exhibit ” the pheno¬ 
mena in London before well-known hostile critics is 
about as reasonable as to ask a performing mouse to 
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exhibit its tricks before an audience of hungry cats. 
The psychological element would probably produce 
similar inhibitions in both cases. The phenomena are 
nearly as rare as the fall of a meteorite from the sky, 
and nearly as spontaneous as the production of bio¬ 
logical “sports." They cannot, therefore, be pro¬ 
duced before a massed audience. It is useless to 
think that any living individual is eminent enough to 
carry a general conviction of the reality of the pheno¬ 
mena, even though ffc be personally convinced. The 
only resource is to take the phenomena as and when 
they come, to record them carefully, if possible by 
photography and other instrumental means, and to 
make the experimental conditions gradually more 
rigid until we can only conclude that we are face to 
face with a now set of biological phenomena exhibit¬ 
ing the known powers of the human organism in an 
intensified and much accelerated form. And this is 
precisely what Dr, von Schrenck-Notzing has done. 

E. E. Fournier d’Albk. 


It will be well to deal with Dr. Fournier d’Albc’s 
charges against my accuracy seriatim : 

(1) “ Both the author (p. 30) and the translator 
(p. x) discard the 1 spirit hypothesis ’ as unnecessary.” 
1 might have made this clearer, but the repudiation 
is not easy to reconcile with the contents of a book 
crammed with references to occult phenomena, as, 
c.g. t mediumistic, psychic, and telekinetic. 

(2) “The book contains no portraits of the medium, 
and not a single ‘spirit photograph.’” This is an 
amazing statement. There are 225 illustrations. Of 
these there are 13 “drawings,” so-called; all the rest 
are flashlight photographs of the medium (if not, then 
of whom?) in various attitudes, a large number 
showing the teleplasma issuing from her mouth, etc. 
There are 20 flashlight photographs—“ phantasms " 
they are called—of dead and living people. Among 
the former Mine. Bisson recognised the features of a 
deceased nephew, Georges Thurner, and also of her 
husband, who died in 1912. 

(3) “A red light was not always employed (see 
p. 306).” “All the sittings took place in a red light, 
so that during the four years there was not a single 
dark stance " (p. 21). The translator may be left 
to reconcile this statement with the exception to which 
he gives the reference. 

(4) “ Mme. Bisson did not ‘hop in and out’ of 
the cabinet." Probably she neither hopped nor 
skipped, but her visits to the cabinet were frequent 
enough to arouse suspicion as to collusion with a 
medium over whom she had “absolute control" 
(p. 39). Dr. Fournier d’Albe does not appear to have 
been present aft the sittings. 

(5) “The reviewer’s challenge " cannot be accepted 

because the phenomena cannot “ be produced before 
fl mixed audience. . . “We are fare to face with a 
new set of biological phenomena.” So long* as those who 
assert their belief in teleplastic exudations from the 
body and in the genuineness of photographs of the 
dead refuse to submit these “new biological " pheno¬ 
mena to the conjoint judgment of men of science and 
conjurers, they must not be surprised that their so- 
called “evidence" carries no weight save among the 
credulous. The Reviewer. 


Higher Forestry Education for-the Empire. 

A correspondent has sent us some remarks upon 
Prof. Stebbing’s letter dealing* with forestry educa¬ 
tion in Nature of December 2, but he has omitted to 
give his full name and address. No use can, there¬ 
fore, be made of his communication,— Editor, 
Nature. 
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Automatic Printing of Wireless Messages. 


O NE of the recent developments in wireless 
telegraphy, which, as we have already an¬ 
nounced briefly, was demonstrated by Mr, 
A, A. Campbell Swinton during his address on 
November 17 to the Royal Society of Arts, is the 
automatic printing of wireless messages in roman 
type. Several systems of printing telegraphy are 
in use on ordinary lines, but the ingenious method 
designed by Mr. F. G. Creed is, we believe, the 
only one that has been adapted to the printing of 
wireless messages. High-speed wireless reception 
in various forms is being used to an increasing 
extent; and Morse code messages are recorded by 
optical and mechanical methods, as well as by 
an instrument analogous to a phonograph; but 
the actual printing of the words in ordinary type 
on a paper strip presents obvious and very great 
advantages. 

That this result has been rendered possible of 
achievement is mainly due to the greatly improved 
methods of amplification of the signals received 
now available, which have enabled current im¬ 
pulses of sufficient strength for the actuation of 
the necessary relays to be obtained from the 
minute oscillations in the receiving aerial. Briefly, 
the system consists in a combination of the exist- 
ing printing telegraph apparatus designed by .Mr. 
Creed with the latest arrangements of groups of 
thermionic valves such as those devised by 
Capt L. B. Turner and other workers, who 
carried on important researches in this direction 
enuring the war. 

In the Creed system, whether for wireless or 
line transmission, the message is first translated 
into the Morse code by punching a perforated 
strip of paper in an apparatus, with a typewriter 
keyboard, so contrived that each key perforates the 
strip, by a solenoid operated mechanism, with the 
Morse equivalent of the letter in question. This 
Strip, exactly as in the case of automatic Wheat¬ 
stone working, is passed through the transmitting 
instrument, which sends out current impulses in 
the ordinary way in the dots and dashes of the 
Morse code. These, in ordinary telegraphy, go 
; direct into the line, but in wireless working they 
are used to actuate a special transmitting contact 
maker, forming the equivalent of a high-speed 
; relay-operated Morse key. Messrs. Creed and Co. 
have developed several sizes of transmitters for 
this purpose, including one suitable for very 
powerful installations, worked by an electro-pneu¬ 
matic relay arrangement, and capably of dealing 
, with as much as 300 kw« This has eight sets of 
contacts in parallel, each breaking under a power¬ 
ful air-blast. 

The waves at the receiving station are picked 
; up by a thermionic-valve receiver, and consider* 
ably amplified by a number of valves in cascade in 
the manner employed in connection with other 
methods of recording, Current impulses are thus 
supplied to the relay magnet, forming part of the 
apparatus known as the Creed receiving perfor- 
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ator. This is of the same form as that usfed in line 
telegraphy, and, as employed hitherto for wireless 
reception, is worked by compressed air, although 
the company is now developing an electrically 
driven pattern on a mechanical principle, which is 
simpler and more compact, and dispenses entirely 
with compressed air. The Creed air-engine relay 
used in the instrument is a very interesting piece 
of apparatus. The tongue of the electrical pari 
of the relay, instead of operating electrical con¬ 
tacts, actuates a very small slide valve controlling 
a little auxiliary piston, which moves the slide 
valve of the larger main piston. This, by moving 
in one direction or the other, drives forward one 
or other of the perforating punches, through a 
system of levers. 

J A very ingenious device arrests the motion of 
; the strip while the holes are being punched. The 
! strip from the receiving perforator, which is still 
| in the Mo?se code, is the exact counterpart of that 
j used at the transmitting station, with holes side 
i by side to indicate dots and staggered to repre- 
i sent dashes, and a continuous row of holes down 
| the centre for feeding purposes. The arresting 
I action is effected by a plunger being thrust for- 
; ward between the teeth of a spur-wheel on the 
| shaft of the feed-sprocket. The holes are punched 
! opposite each other if the second punch moves 
! forward soon enough after the first for this wheel 
not to have advanced a whole tooth pitch, so that 
the arresting plunger, in reaching the bottom of 
the space between the teeth, really brings the 
paper back a little way. On the other hand, if 
- the wheel has advanced by a whole tooth pitch 
or more, the plunger engages in the next space, 
and the second perforation is advanced beyond 
the first. A Creed receiving perforator is seen in 
the centre of Fig. 1. 

| The perforated strip is then passed on to the 
Creed printer. The great feature of this remark¬ 
able piece of apparatus is that it forms an auto- 
i matic typewriter controlled entirely by the position 
j of the holes in the perforated strip, and translates 
! Morse code into printed characters. It is impos¬ 
sible here to do more than to indicate the general 
i principle on which the instrument works, 

! although it is on the perfection of the design of 
details that much of its success depends. In 
Fig, 1 the strip from the perforator is seen passing 
direct to the printer, and a printer by itself is 
j shown in Fig. 2. 

i The perforated paper strip is fed past a grpup 
of spring selecting needles* ten on each side, and 
when it is momentarily at rest with the portion 
corresponding to e letter opposite the needles, a 
certain number, forming a pattern corresponding 
to the letter, protrude through the holes in the 
strip. Each needle which has thus, advanced 
causes, in a way indicated later, a change in the 
j position of one of a pack of thin steel strips or 
sliding valve plates. These vhlve plate# fie 
; between two fixed perforated pIates,andAre 
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themselves perforated in such a way that the posi¬ 
tion assumed for each combination of the selector 



Fig. i. 


-Complete receiving*p intiiig Apparatus, including receiving perforator with 
relay *nd pi inter. 


needles corresponding to a letter in Morse on the 
strip causes coincidence of the perforations at one 
point only, so that there is a clear 
aperture through the whole pack 
in a position corresponding to a 
letter. The bottom plate is sup¬ 
plied with compressed air at the 
moment in the cycle of operations 
corresponding to the printing of 
a letter, and each aperture in the 
fixed top plate communicates with 
a small cylinder, in which moves 
a piston actuating one of the type 
bars, through levers like those of 
an ordinary typewriter. Thus a 
letter is printed corresponding to 
the position of the coincidence of 
the valve-plate apertures. 

The arrangement whereby a 
variable feed is given to the strip, 
according to the length of the 
letter, is combined with that for 
actuating the valve plates in ac¬ 
cordance with the selection made 
by the needles. A reciprocating 
feed-rack is provided, which, 
when required, can gear into a 
spur-wheel on the same shaft as 
tne feed-sprocket. The length of 
its downward travel while out of 
gear depends upon the point whereitis arrested 
by the projection of one of a group Of fpaci ng 
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levers. Normally, these levers are pushed out of 
the way by the selecting needles, but where 
neither of a pair of selecting needles ad¬ 
vances— i.e. where there is a space signal 
—a space lever continues to stand out, 
thus limiting the movement of the rack to 
the length of the letter. A sideways move¬ 
ment is then given to the rack, putting it 
into gear and causing the perforated strip 
to feed forward, by exactly the length of 
the letter just dealt with, during its return 
journey. Each selecting needle, as it ad¬ 
vances, causes a hinged piece on the cor¬ 
responding valve-plate extension to move 
forward and to form a shoulder by the 
side of the feed-rack, so that the sideways 
movement of the feed-rack is also the 
actual cause of the shifting of the selected 
valve plates. It was mentioned above that 
there are only ten valve plates, whereas 
twenty selecting needles are provided. It 
is only the lower group of ten needles that 
controls valve plates, but the remainder 
are required to actuate spacing levers* 
Although more selecting needles may pass 
through the strip than those correspond¬ 
ing to the letter in question, only the 
proper number of slide valves are acted 
upen by the rack, on account of the limita¬ 
tion of its travel by the spacing levers. 
There are several other features, including 
the method of withdrawal of the selecting 
needles and the timing of all the various 
operations by means of cams, which we 
cannot dwell upon. The whole apparatus, including 
a small attached air-compressor, is driven by an 

:; 



Fib. a.—Grand type printer twinklingfrom perforated Mon atrip. 


electro-motor, so that no external source of com¬ 
pressed air is required. 
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Messrs. Creed and Co. have also developed an 
improved form of printer, in which com¬ 
pressed air is dispensed with, and the type 
characters are mounted on a circular disc 
and hit from behind by a little selecting 
hammer which is caused to stop at the part 
of *the revolution corresponding to a letter by 
a circular group of selecting levers. This 
form of the apparatus is much more compact 
than the original instrument, and has a much 
higher printing speed; but we understand 
that it has not yet been adapted to wireless 
reception. 

The Creed system with compressed-air working, 
as adapted to wireless reception, is capable of a 
speed of transmission of about 180 words a 
minute, which is in excess of the speed of the 




printer; so that, in order to obtain ihe full capa- 
city, two printers would have to be installed for 
one receiving perforator. The improved .printer* 
however, will be capable of keeping up with the 
receiver, even in its improved form, and will be 
able to deal with something like an increase of 
50 per cent, in the speed of transmission. Apart 
from considerations of traffic, high transmission 
speeds present advantages in that there is more 
chance of the message being completed without 
interruption by atmospherics or other extraneous 
effects. Very successful experimental working 
has been carried out between Cologne and the 
War Office station at Aldershot, and a wireless 
printing equipment of this kind is to' be adopted 
between Brussels and a large station in the Congo 
district. 


The New Oilfield of Northern Canada. 


By W. 

ONFIRMATION has now been received from 
Canada of the news that an important oil- 
well has been obtained in the North-West Terri¬ 
tory of Canada. The full significance of this 
event is only gradually being realised by the 
public. It is probable that this is the commence¬ 
ment of the development of the largest oilfield 
in the British Empire—possibly one of the largest 
in the world. 

For several years it has been known that geo¬ 
logists had found a land of much promise in the 
north, but until now, owing to the difficulties of 
transportation, no drilling operations had been 
attempted. The well, which is situated on the 
banks of the Mackenzie River, 48 miles beyond 
Fort Norman, within a few miles of the Arctic 
Circle, is about 1000 miles N.N.W. from Edmon¬ 
ton. It is 1300 miles journey by water beyond 
the northern limit of the railroads. This is the 
41 farthest north" oil-well in the world, and is 
some 500 miles distant from any previous drill- 
ing. (The nearest producing oil-wells are those 
in Alaska.) 

Little detailed geological information about this 
part of the North-West Territory is available, but 
it will be remembered that a geological explora¬ 
tion of the Mackenzie River basin was conducted 
by a party of English geologists, led by Dr. T. O. 
Bosworth during the year 1914, on behalf of a 
Canadian syndicate. On the return of the ex¬ 
pedition it was reported that a great oilfield region 
had been determined. At that time much interest 
was aroused by the discovery,' but, owing to the 
war, less attention was paid to the prospects than 
they would otherwise have received. The present 
development is the long-delayed sequel, for, 
according to the particulars now received from 
Canada, the well is located on the oU~claiins 
which were 44 staked " by the Boswprth expedition. 
These ^ claims have since been acquired by the 
Imperial Oil Co., the geological department of 
which has been headed by Dr, Bosworth for a 
number Of years. 
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Jones. 

Tfie drilling machinery was sent north in 1919* 
and the well has been drilled on the site which 
was chosen in 1914 for the crucial test. The 
drillers stayed at their post throughout last winter, 
and the actual drilling commenced in the spring 
of this year. In the first a00 ft., useful quantities 
of a very high grade oil were struck, and at 
800 ft., according to the report of the drilling 
party, the oil gushed up from the 6-in. casing in 
a column which rose 15 ft. above the top of the 
derrick. After half an hour the drillers capped 
the well, so that the oil may be preserved until 
storage tanks can be constructed. Until that 
time the well’s exact yield will not be measured, 
but it is probable that it will produce a thousand, 
and possibly several thousand, barrels of oil a 
day. 

According to the brief statement made in 1915 
try Dr. Bosworth to the Institution of Petroleum 
Technologists (Journ. Inst. Pet. Tech., March, 
1915), and also in the Petroleum World (February, 
1915), abundant seepages of oil were found 
throughout a very large region occupied by the 
Devonian rocks, and “ in that region all the geo¬ 
logical evidences of oil conspicuously occurred.'* 
The source of the oil was a thick deposit of “black 
bituminous shales and limestones, which cover an 
area of enormous extent.** “In some places the 
black shales were actually undergoing combustion 
at the present time, and in several places oil was 
seeping out into the water for distances of several 
miles. The structure also was favourable, for 
the region is traversed by a system of mountain 
building anticlines. In Dr. Bosworth*s opinion 
“the discoveries which had been made were of 
the greatest importance" and 14 fields of the 
utmost promise had been marked out, bearing all 
the indications and evidences that an unexpkwted 
field could be expected to show. ” 

The foregoing remarks, , together with the 
splendid tesult Of the first test wfclt, ar* stgnih- 
cattt. On studying a geological map of North 
America it will be seen that the Devonian forma 
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tioq of the Mackenzie River covers a very large of these is the report by Mr. R. G. McConrtdJ, 

area, extending for hundreds of miles along the published in 1891, which mentions the bituminous 

direction of the riven In the reported words of rocks and pools of tar and oil, which he observed ( 

a geologist who accompanied the drilling party in many places. Memoir 106* on “The Mackenzie 

this year, “the biggest oilfield in the world is River Basin,” by Messrs. Charles Camseff and 

what has now been opened in the north. ” Wyatt Malcolm, which appeared in 1919, also 

Before this great oilfield can be made com- cites particularly the oil Indications which Mn 

ipercially profitable there are, of course, many McConnell had found, some of which had been, 

difficulties to contend with, especially the long noticed also by Sir John Franklin a century ago* 

distance from civilisation, the severity of the This official memoir is very guarded on the 

Arctic climate, and the lack of adequate trans- subject of petroleum, and does not afford great, 

portation. But as these obstacles did not prevent encouragement to oil prospecting on the Macr: 

the exploitation of the gold in Klondike, we need kenzie; but it is a comprehensive summary of 

have little fear but that this precious fluid in the the previously established facts, together with 

Mackenzie valley will be won. many valuable observations, old and new. 

Several of the Canadian Geological Survey During the next few months there can be little 
Memoirs describe the Mackenzie River district, or no progress made with the development in this 

though they do not enlighten us much on the frozen land, but doubtless many preparations are 

subject of petroleum, which was the special object afoot, and next spring will see an unprecedented 

of the Bosworth expedition. The most interesting migration of oilmen to this northern clime. 


Industrial Research Associations. j 

V.—The British Portland Cement Research Association. 

By S. G. S. Panisset. 

A LTHOUGH the Portland cement industry had ternai7 compounds exist, or whether a part of the 

^ its origin in this country, the chief develop- is uncombined and in the state of solid solu- 

ments have occurred elsewhere, and the greater tion, are all problems which must be solved before 
part of the manufacturing plant now in use is it can be claimed that the best possible con- 

cither of foreign production or a close copy structional material is being produced, 

thereof. In connection with the setting of cement, it is 

It may be disputed that this position has arisen still undecided whether this is due to colloidal 
from the absence of organised research in this or to crystalline action, and the manufacturer is 

country, but it is certainly true that the amount accordingly in the dark as to whether he ought to 

of scientific investigation in the British Portland be aiming at the production of colloids or of 
cement industry has been insignificant compared crystalline bodies to produce the best results, 
with the work done in the United States and on, The composure of manufacturers has now and 
the Continent. again been disturbed by predictions that cement 

With these circumstances existing, it is clear can be made from a mixture containing only two- 
that the British Portland Cement Research Asso- thirds the conventional proportion of lime, and 
ciation is a needed institution, and it is some again that the stage of incipient vitrefaction now* 
comfort to know that its arrival is not too late produced in rotary kilns can be improved upon 

to be effective. The extent of the field of research by adopting blast-furnace methods and carrying 

still awaiting exploration is such that no agreed the temperature to melting point. From the 

answer can be given to the fundamental ques- point of view of scientific knowledge the manufab- 

tions, “What is Portland cement?” and “What turer is unable to deny that such statements are 

happens when cement sets? ” within the range of possibility, and hence there is 

In spite of the extensive research that has been always the fear that more than half the present 

conducted in the United States by Government cement-making plant may be rendered obsolete 

institutions and by universities, the real nature by new discoveries. 

of cement, and the chemistry and mechanism of This is not a happy position for an industry, 

its setting, are still matters of controversy, owing especially when such a discovery is likely 

to the lack of concrete evidence. to be the property of those who have hitherto 

The manufacture, in fact, ;s still in the em- been foremost in research—namely, the foreign 
pirical stage, based solely upon the knowledge competitor—and in this connection the advent of 
that a mixture of calcareous, and argillaceous the British Portland Cement Research Associa- 
materials containing about 76 per cent, of car- tion Is not a day too sodn. 
bonate of lime will, when heated to incipient vitre- Again, IF it be supposed that the present 
faction, yield a product which on grinding has methods of manufacture are permanent, the fact 

pronounced hydraulic properties. Whether the has to be faced that the thermal efficiency of the 
hydraulic effect is due to the presence of simple kilns in use is seldom more than 50 per cent., 

aM ahwnlnates pf Untie, whether complex and here is a field for research that may lead, 
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upon cultivation, to a reduction in the cost of 
production* The importance of the matter to an 
industry consuming; million tons of fuel in a 
year can be readily appreciated. 

It is obvious, therefore, that a very wide field 
lies before the British Portland Cement Research 
Association, and the scope both for scientific and 
for industrial research is ample warrant for the 
existence of the association for some years to 
come. 

The British Portland Cement Research Associa¬ 
tion was incorporated in November, 1918, and had 
the advantage of being founded upon the research 
department of the two largest cement manufac¬ 
turers in the country. This research department 
had been in existence for five years, and had 
gathered together an experienced staff and a valu¬ 
able equipment of scientific apparatus, while the 
large amount of spade-work that had been done 
has proved of great value to the association. 
Both staff and equipment were taken over 
entire, so that no time had to be spent in 
organisation, and research was in progress 
from the first day of the association’s existence. 

The council of the association has addressed 
itself in the first instance mainly to the industrial 
side of research, and the chief activity has been 
the investigation of the thermal efficiency of rotary 
kilns. The basis of this investigation has been 
the fact that the consumption of fuel in an ideal 
kiln for cement calcination would be no more than 
15 per cent., compared with the 30 to 40 per cent, 
consumptions which are prevalent in actual prac¬ 
tice to-day. 


[December 9*1920 

Another prominent subject of investigation has 
been the mechanics of pulverising and grinding, 
and the importance of this will be realised when 
it is stated that, as a rule, the production of Port¬ 
land cement involves reducing to powder three 
materials with a total weight three times that 
of the final product, the power so absorbed rang¬ 
ing from 60 to 150 h.p.-hours per ton of cetaent. 

A feature of investigations of this nature has 
been the commercial scale upon which they have 
been undertaken, involving the presence of the 
research staff of engineers and chemists upon the 
factories of one or other of the members of the 
association, and this intimate connection with the 
practical side of the industry has been of value In 
preventing research becoming too academic and 
too far removed from practical issues. 

The purely scientific side, however, has not 
been neglected, and in the laboratories of the 
association at Greenhithe researches upon the 
setting of cement, the influence of raw materials 
upon cement, and other chemical subjects are in 
progress, while an experimental grinding mill 
has also been set up in the laboratory. 

The aim of the association may be briefly sum¬ 
marised as an attempt to cheapen the production 
and to improve the quality of cement, and the 
achievement of this aim cannot fail to benefit the 
consumer while tending to stabilise the British 
industry. 

The hearty co-operation of British manu¬ 
facturers in this enterprise is shown by the fact 
that more than 90 per cent, of their number are 
members of the association. 


Obituary. 


Sir William Abney, K.C.B., F.R.S. 
NOTHER of the conspicuous leaders of 
British science who rendered the latter part 
of the nineteenth century and the commencement 
bf the twentieth so famous as a time of remark¬ 
able progress, and whose name was almost a 
household word throughout the land, passed away 
on December 2 in the charming and unique per¬ 
sonality of Sir William de Wiveleslie Abney. Sir 
William Crookes, Sir Norman Lockyer, and now 
Sir William Abney—the recent months have in¬ 
deed been heavy with fate for that glorious band 
of scientific workers, and the only consolation that 
these severe losses in the front rank leave with 
us is the knowledge that their great work was 
done, that their last paper was written with all 
their full mental powers, and that they passed 
away, at a ripe age truly, but before any failure 
of their great master minds became evident to the 
world at large. 

Sir William Abney will ever be remembered, 
especially under his better-known earlier designa¬ 
tion «« Capt. Abney, for four things in par¬ 
ticular : for his great services to the nation and to 
the cause of science in the Department of Science; 
and Art at South Kensington; for his researches 
NO. 2667, VOL. 106] 


on the infra-red of the spectrum, leading on to his 
masterly use of the spectrum in regard to colour 
vision and colour measurement; for his develop¬ 
ment of photography into an exact science; and 
for his studies of the forms of ice and snow in 
the high Alps. Those of us who had the great 
privilege of attending his lectures on colour and 
its measurement at the Royal College of Science, 
where for many years he was occasional lecturer 
in physics, will ever regard those hours as among 
the most delightful and thoroughly enjoyable ever 
spent in a lecture-room. They were brilliant, not 
for what was said so much as for what was done, 
for the experiments were ever most elegant, beau¬ 
tiful, and even exquisite as regards the pheno¬ 
mena exhibited, and marked by an originality 
which was the direct outcome of a most original 
mind. It was a still greater privilege to be able 
to follow him into his research laboratory, and to 
see something of the most fascinating experimental 
work going on there, with the aid of his devoted 
assistant, Mr. Walter Bradfield, and which at fre¬ 
quent intervals resulted in a paper to the Roy# 
Society, of which Sir William was elected a fbfldw 
so early as the year i876. / . A f 

Yet perhaps the most Charming side of Sir 
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William Abney's personality was brought out 
during his annual summer visits to his beloved 
mountains* There, among the monarch peaks, 
glaciers, and snowfields of the Swiss, French, and 
Italian Alps, he was at his best, a most delightful 
companion, from whom one learnt something of 
value almost every moment, and by association 
with whom one learnt to appreciate the beauty and 
the “call” of that magnificent world, high up 
above the vain ambitions and struggles of the 
world below, in a manner which became one of 
the highest experiences of one’s life. For Sir 
William was not merely a man of science; he was 
also both a philosopher and an artist. 

He saw and realised the beauty of the natural 
world as few perceive it, and he had qi Me a gift 
of expressing it in water-colours, yet was never 
satisfied, because he alone understood in so unique 
a manner how utterly inadequately the pure colours 
of sky and sea, landscape, and the eternal snows 
of the Alps can ever be imitated 4 n pigments. 
And the luncheons on the ice, high up above the 
Alpine valleys, or the after-dinner talks when the 
expeditions were over, with the congenial com¬ 
pany of distinguished climbers, such as his old 
friends, Mr. Horace Walker and his sister, Miss 
Lucy Walker, Mr. Matthews, Mrs. Jackson, Mr. 
Eccles, Miss Venables, and M Lopp^—these are all 
memories of Sir William in his happiest moments, 
when, with Lady Abney and Miss Janet Abney, 
and often other members of his family, the most 
delightful anecdotes and stories from his immense 
repertoire used to delight all within earshot. 

Sir William was the eldest son of Canon Abney, 
of Measham Hall, Leicestershire, and was born on 
July 24, 1843. He was educated at Rossall, and 
became Lieut. R.E. in 1861, and Capt. in 1873. 
He was president of the Royal Astronomical 
Society from 1893 to 1895, and of the Physical 
Society from 1895 to 1897. He was also chair¬ 
man of the Royal Society of Arts in 1904. He 
was created K.C.B. in 1900, and was Hon. D.Sc. 
and D.C.L. of several universities. He was Prin¬ 
cipal Assistant Secretary, Board of Education, 
from 1899 to 1903. Besides his very numerous 
scientific memoirs to the Royal Society and other 
learned societies, he i9 perhaps best known for his 
published books, the chief of which are : ,c Instruc¬ 
tion in Photography ” (1870), “Treatise on Photo¬ 


graphy ” (1875)* “Colour Vision,” “Colour 

Measurement and Mixture” (1893), “Thebes and 
its Five Great Temples” (1876), “The Pioneers 
of the Alps ” (with C. D. Cunningham, * *888), 
and “Trichromatic Theory of Colour” (1914)* 
The moment, however, is not one for the ap¬ 
praisement of so full a life of scientific work, for 
the loss of his many-sided delightful personality 
is too fresh upon us. It is rather of the kindly, 
genial, and altogether lovable man himself that 
we think, and deplore the fact that nevermore 
shall we see his burly form and jovial face, and 
hear his cheery words, ever full of inspiration to 
all that was highest and best. 

A. E. H. Tutton. 


Mr. Wilson Hartnell, who died on 
November 10 in his eighty-second year, was well 
known in connection with his work on steam- 
engine governors. He was elected a member of 
the Institution of Mechanical Engineers in 1872, 
and his paper on automatic expansion gears, read 
in 1882, has been a mine from which hosts of 
engineers interested in governors have extracted 
theorems and data of great practical value. 


Sir Frederick Taylor, Bt., who died on 
Thursday, December 2, was born in 1847, and 
received his medical training at Guy’s Hospital. 
He proceeded to the degree of M.D. at London 
University in 1870, and was university scholar in 
obstetric and forensic medicine; later he repre¬ 
sented the university- on the General Medical 
Council. Sir Frederick was appointed consulting 
physician to Guy’s Hospital, and remained in close 
touch with that institution throughout his life; he 
was also physician to the Seamen’s Hospital, 
Greenwich. In 1907 he delivered the Harveian 
Oration. His career reached its culminating 
point when he was elected president of the Royal 
College of Physicians, and had illness not inter¬ 
vened he would probably have been re-elected for a 
second term of office. Sir Frederick was the 
author of numerous contributions to medical 
societies and journals, although he is probably 
best known for his “Practice of Medicine,” a 
standard work which has reached its eleventh 
edition. 


Notea. 


It has been generally understood that the Water 
Power Resources Committee of the Board of Trade 
has for some time been considering the possibility of 
tidal-power development, with special reference to the 
Severn estuary. In view of this it would be of interest 
to know to what extent the scheme formulated by 
the Ministry of Transport has been influenced by the 
conclusions of that Committee. As outlined and 
ilinstmted in the Times of November 36, the scheme 
whuld appear to be open to certain weighty objections, 
apd, in view of the large number of technical problems, 
Mike fi* mechanical, electrical, and hydraulic engineer- 
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ing, which require to be co-ordinated and solved before 
any such scheme can be embarked upon with any 
certainty of ultimate success, there would not appear 
to be any likelihood of its materialising immediately. 
At the same time the prospects of the scheme, should 
it prove commercially and mechanically feasible, are 
so great that every endeavour should be made 
to have the matter investigated in the fullest detail 
by a strong technical and scientific Commission. As 
pointed out in Nature of June 3 last, much still 
requires to be known on such questions as those 
regarding the effect of the proposed barrage on the 
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silting of the estuary and on the general regime 
of the river, the best size and form of turbine 
and generator, the use of alternating- or direct, 
current generators and of geared or ungeared tur¬ 
bines, the maximum economic capacity of the installa¬ 
tion, and the volume of water actually available in 
the case of such an estuary as that of the Severn 
under operating conditions. All these are problems 
to which existing data are inadequate to enable a com¬ 
plete answer to be supplied, but to which such experi¬ 
ence as is available, augmented by some special 
experimental investigations, should be adequate to 
give a definite answer. Tempting as the scheme may 
appear, it .would be wise to suspend judgment as to 
its possibilities until the report of some such Com¬ 
mission as is suggested is available. 

In continuation of the article in Nature of April i 
last, p. 153, on the Tropical Agricultural College in the 
West Indies, it may be noted that a circular letter 
dated January 27, 1920, was sent out by the Colonial 
Office to Governors of West Indian Colonies directing 
their attention to the report of the Committee upon 
the proposed agricultural college, and to the advan¬ 
tages that would be likely to accrue to the Colonies 
from its establishment. It was pointed out that the 
West Indies had now the chance of creating an 
epoch in their economic history, especially as they 
are at present so prosperous that they might well 
hope to equal or surpass any similar institution on 
foreign soil. Much hard work and skilled direction 
will, however, be necessary if Buitenzorg is to be 
surpassed. The letter ends by demurring to the pro¬ 
posal that the Imperial Government should contribute 
half the cost, pointing out that the Colonies do not 
contribute to the cost of institutions in this country 
that are of value to them. Later telegrams announce 
that the vexed question of the site has been settled in 
favour of Trinidad, which Colony has now a great 
opportunity before it. The site has been selected on 
the Government farm at St. Augustine, about six miles 
from Port of Spain. The Governments of Trinidad, 
Barbados, Grenada, St. Lucia, St. Vincent, the Lee¬ 
ward Islands, rs well as Bermuda, have offered 
financial support. 

A considerable impetus should be given to elec¬ 
trical research by the incorporation under the Depart¬ 
ment of Scientific and Industrial Research of the 
British Electrical and Allied Industries Research Asso¬ 
ciation, which is the outcome of the joint activities of 
the Institution of Electrical Engineers and the British 
Electrical and Allied Manufacturers* Association. 
Half of a guaranteed minimum income of ifi.ooof. 
per annum is to be contributed by the Department of 
Scientific and Industrial Research, which has also 
undertaken to contribute pound for pound Against 
further manufacturers’ subscriptions up to twice that 
figure. The association is in dose touch with the 
British Engineering Standards Association and the 
National Physical Laboratory, and the council, which 
Is under the chairmanship of Mr. C. H. Wordingham, 
Includes seven representatives each of the Institution of 
Electrical Engineers and of the British Electrical and 
Allied Manufacturers’ Association, with Prof. W. H. 
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Eccles And Sir J. E. Fetavel as representing the 
Department of Scientific and Industrial Research.,, 
The character of the work already undertaken gives 
some indication of the wide field which may bo. 
covered. This includes a comprehensive investigation , 
into composite and fibrous insulating materials, porce¬ 
lain, and mica, and inquiries into particular classes of 
apparatus such as mining switchgear. The present 
programme also includes investigations on sludging 
in insulating oils, the preparation of data for standard 
specifications for these and other insulating materials, 1 
and a research on the heating of buried cables., Ar¬ 
rangements are in hand for rapidly extending the pro¬ 
gramme of research, and all communications regard* 
mg the association should be addressed to Mr. E. B. 
Wed more f* secretary and director of research, at 
19 Tothill Street, Westminster, S.W.i. 

The British Music Industries Research Association 
has been approved by the Department of Scientific 
and Industrial Research as complying with the condi¬ 
tions laid down in the Government scheme for the 
encouragement of industrial research. The associa- 
tion may be approached through Dr. R. S. Clay, 
Northern Polytechnic Institute, Holloway, London, 
N- 7 * 

The next meeting of the Chemical Society will be 
held on Thursday, December 16, at 8 p.m., in the 
lecture hall of the Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.i, when Sir Robert 
Robertson will deliver a lecture entitled “ Some Pro¬ 
perties of Explosives.” 

Sir J. F. C. Snell, member of council of the 
Institution of Civil Engineers and past-president of 
the Institution of Electrical Engineers, has been 
appointed by an Order of Council to be a member of 
the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. 

Prof. J. Perrin (Paris) and Prof. C. Fabry 
(Marseilles) have been elected honorary members of 
the Royal Institution, and Prof. Arthur Keith has 
been re-elected Fullerian professor of physiology for 
a further term of three years. The Christmas course 
of juvenile lectures this year will be delivered by 
Prof. J. Arthur Thomson on “The Haunts of Life,’* 
commencing on Thursday, December 30, with The 
School of the Open Shore as the subject, and fol¬ 
lowed by The Open Sea, The Great Deeps, The 
Fresh-waters, The Conquest of the Land, and TThc 
Mastery of the Air. 

On December 1 the Natural History Museum Staff 
Association held, by permission of the Trustees, the 
last of its scientific reunions for the current year. 
Many interesting exhibits of new acquisitions to the 
museum collections and other specimens of excep¬ 
tional interest were shown in the board room, and In 
a darkened room close by Dr. E. A* Cockayne gave 
a demonstration ^ of the remarkable fluorescent pro¬ 
perties of certain moths and butterflies in ultra¬ 
violet light, the specimens used being drawn from 
the museum collection. Among, the visitors present 
were Lord Rothschild, Lord Sudeley,„ I4.-C0L £ W. 
Alcock, Prof* E, B. Poulton* Prof. J, H. Ashworth, 
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Prof. A. W. Sill, Prof. A. Dendy, Prof. J. P. Hill* 
Prof; E. W- MacBride, Dr. J.' W. Evans, Dr. W. D. 
Matthew (of the American Museum of Natural His* 
tory), and M. F. Le Cerf (of tjig Museum de FHis- 
toire Nsturelle, Paris), 

The weather for the autumn season in the several 
districts of the United Kingdom is shown in the 
Weekly Weather Report of the Meteorological Office 
for the week ending November 27. The period com¬ 
prises the thirteen weeks from August 29 to Novem¬ 
ber 27, Temperature attained its highest reading, 
76° F., in the south-east of England, and the 
lowest shade temperature in England was 18 0 F. 
in the south-west. The mean temperature for the 
period was above the normal except in the eastern 
districts of England and in the Midland Counties; 
the greatest excess was 2 0 in Ireland, For the whole 
of the British Isles the mean was 51*1°. Rainy days 
were fewer than the average except in the south of 
Ireland. The amount of rain varied from 1134 in. 
for the north of Scotland to 377 in, for the north¬ 
east of England. The fall was less than the average 
except in Ireland; the greatest deficiency was 4 17 in. 
for the north-west of England. Bright sunshine was 
deficient except in England east and north-west. At 
Greenwich the mean temperature for the autumn was 
51*2°, which is 0-5° above the mean. The mean of the 
day or maximum readings was 15° in excess of the 
normal; the mean of the lowest or night readings 
was 07 0 in defect. September had a normal tem¬ 
perature, October an excess of 2 0 , and November 
a deficiency of 0-5°. The rainfall for the autumn was 
1*23 in. deficient. September had an excess of 1 70 in., 
October a deficiency of 1-54 in., and November a 
deficiency of 1*39 in. Remarkable as the October 
deficiency of rain is in 1920, the amount measured in 
1919 was even less at Greenwich. 

Johnson CaRon, probably the largest of the 
eastern tributaries of the Mancos Cafton, lies on the 
divide between La Plata and Montezuma Counties in 
Colorado. Here some important ruins are described 
by Mr. E. H. Morris in the thirty-third annual Report 
of the American Bureau of Ethnology. Large col¬ 
lections of interesting pottery, consisting of coil-ware 
ollas and some beautifully ornamented black-and. 
white find blaclc-and-red bowls, have been discovered. 
The culture, as a whole, was a rather restricted 
characteristic of the Mesa Verde region, the materials 
for weaving, building, and pottery being procured in 
the immediate neighbourhood, while the fruits of 
wild trees and plants, as well as the cultivated crops, 
came*' with few exceptions, from the neighbouring 
caftons and mesas. 

Thb Bulletin of the New York Zoological Society 
(vd. xxii!., No. 4) is devoted to a survey of the history 
of the white rttinooe^oe of the Belgian Congo. The 
habits and external characters of this Vanishing species 
are tersely reviewed and comparisons made with 
its near ally, the black rhinoceros. The traffic in 
the horns of this animal, it is contended, must be 
completely Restricted iMt is to be saved from speedy 
artdhbtioh. A number of remarkably fine illustrations 
add frnich to the value of this publication. 
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The Field Naturalists’ Club of Victoria was founded 
in May forty years ago. In 1906 Mr. F. G. A. 
Barnard published in its organ, the Victorian 
Naturalist , a history of its first quarter of a century. 
In the October issue of that magazine he gives a 
retrospect of the last fifteen years. This vigorous 
society does excellent work in promoting a love of 
Nature and the study of natural history in the neigh¬ 
bourhood of Melbourne. That it succeeds in arous¬ 
ing the interest of the general public is shown t>y 
the fact that five exhibitions of wild flowers held 
during the war period for special objects brought in 
more than 6 22I. 

% Among the more important papers published in the 
thirty-third annual Report of the American Bureau 
of Ethnology is that by Mr. M. R. Gilmore on “The 
Uses of Plants by the Indians of the Missouri River 
Region.” The writer remarks : “We shall make the 
best and most economical use of all our land when 
our population shall have become adjusted in habit 
to the natural conditions. The country cannot be 
wholly made over and adjusted to a people of foreign 
habits and tastes. There are large tracts of land 
in America whose bounty is wasted because the plants 
which grow on them are not acceptable to our people. 
This is not because these plants are not in themselves 
useful and desirable, but because their qualities are 
unknown. So long as the people of the country do 
not demand articles of food other than those to which 
our European ancestors were accustomed, these articles 
will be subject to demand in excess of production, 
with consequent enhancement of cost, while at the 
same time we have large land areas practically unpro¬ 
ductive, because the plants they are best fitted to 
produce are not utilised.” 

The report of the council presented to the Natural 
History Society of Northumberland, Durham, and 
Newcastle-upon-Tyne at the end of October records 
an increase of membership and a resumption of 
activity after the war. The museum building, of 
which a large part had been occupied by Armstrong 
College, has been overhauled, lectures and talks have 
been well attended, an entomological section has been 
established, and field excursions have been organised. 
Though there is nothing of particular interest to 
report, it is pleasing to note that the exceedingly 
valuable collections of the Hancock Museum have 
received skilled curatorial attention. 

The United States Department of Agriculture has 
just issued Bulletin No. 794 on the waterfowl and 
their food-plants in the sandhill region of Nebraska, 
which is valuable and instructive because the resorts 
of these economically important birds are becoming 
more and more restricted owing to the draining of 
lakes and marshes. Hence, before it is too late, 
the Department has decided to^ take steps to con¬ 
serve the remaining supply of Waterfowl inhabiting 
these areas. This inquiry, it urges, is very neces¬ 
sary “if we are to take intelligently directed steps 
towards passing on what remains of our heritage of 
natural wealth.” In this far-seeing policy the United 
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States sets an example which might well be followed 
by our own Ministry of Agriculture, which has fre¬ 
quently been urg^d to establish a Bureau of Ornitho¬ 
logy for similar functions. 

The results of the inquiries made by the Special 
Committee on Food-grains with regard to the Indian 
rice industrv are embodied in a report on the trade 
in Indian rice, to which are appended two further 
reports on the production and uses of rice and on 
the utilisation of Burmese rice and its by-products 
respectively (“ Indian Trade Enquiry : Reports on 
Rice,” published by John Murray). In the main 
report reference is made to the two branches of the 
world’s rice trade, viz. the Far Eastern branch, 
requiring a cheap rice for feeding the native popular 
tlon, and the Western branch, requiring large quanti¬ 
ties of a medium quality rice and smaller quantities 
of a high quality product. The sources of supply of 
these markets are referred to, and sections are devoted 
to the following subjects- The world’s trade in rice; 
the rice trade of India with the British Empire and 
with the Continent; imports, exports, and home con¬ 
sumption of rice in European countries and the United 
States; and the comparative cost of handling, mill¬ 
ing, and transporting rice in the United Kingdom 
and on the Continent. The industrial uses of rice 
are also dealt with, and a series of statistical tables 
forms an appendix to the report. In 1913 India 
(chiefly Burma), Siam, and Indo-China together con¬ 
tributed 94 per cent, of the world’s exported surplus 
of rice (including paddy, i.e, unhusked rice), the 
amount of the Indian exports roughly equalling those 
from Indo-China and Siam combined. The total 
Indian export (2,450,000 tons) is approximately equiva¬ 
lent to the total requirements of the British Empire 
from the three chief exporting countries. 

The Cardiff Naturalists’ Society has instituted a 
faunistic survey of Glamorgan, and as a preliminary 
has issued a useful pamphlet of instructions to col¬ 
lectors. Regional and faunistic surveys form part 
of the activities of many societies in Great Britain, 
but the work is hampered, as a rule, by the lack of 
concise instructions for collecting. This is a difficulty 
which the Cardiff Naturalists’ Society has wisely 
foreseen and endeavoured to overcome. The pamphlet 
is concerned only with the terrestrial and fresh-water 
fauna, and each group of animals is dealt with 
separately and in detail. The collector is furnished 
with valuable hints on the habitats 5 n which to search 
for special animals, and with instructions for their cap¬ 
ture, preservation, and packing. We are glad to note 
the stress which is laid on the necessity for adequate 
data to accompany each specimen. It is a point which 
cannot be too often or too strongly insisted upon. 
The attention of workers is further directed to the 
advisability of collecting both the external and internal 
parasites of the vertebrate groups and of an examina¬ 
tion of the stomach contents. Due regard is paid to 
the value of field observation in a survey such as this 
society contemplates, and useful advice on special 
points requiring further elucidation is given under 
each group of animals. The section devoted to 1 
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insects is particularly good and full* apd the collector 
will be specially grateful for the many hints on the 
manipulation of the more delicate and smaller forms. 
His work will be made easier for him* and the results 
will be more gratifying to the referees and to those 
who will ultimately have charge of the specimens. 
Altogether this is an admirable pamphlet which 
should be of the greatest service to those who are 
undertaking the field-work in connection with the 
survey, and should go far to ensure the success of 
the scheme. Other organisations contemplating 
similar work will find it invaluable. We understand 
that copies of the pamphlet may be obtained from 
the secretary of the Cardiff Naturalists’ Society, Dr. 
J. J, Simpson, 35 Park Place, Cardiff, at a nominal 
charge of 6 d. each, or in larger quantities at special 
rates if desired. 

The latest part of the Annals of the Transvaal 
Museum (vol. vii., part 2, 1920) contains two valu¬ 
able papers by Dr. E. C. N. van Hoepen on remainp 
of carnivorous dinosaurs from the Karroo formation 
of South Africa. The fossils are described in great 
detail, with adequate illustrations, and include all 
important parts of the skeleton except the skull. 
They seem to represent some genera allied to the 
European Triassic Flateosaurus, others to the North 
American Triassic Anchisaurus. One femur is excep¬ 
tional, in not being hollow. The author is to be con¬ 
gratulated on, his painstaking work, which makes 
possible ajnore exact comparison of the South African 
Triassic carnivorous dinosaurs with those from other 
parts of the world. 

Diseases of bees known as foulbrood are dealt with 
by Mr. G, F. White, of the United States Department 
of Agriculture. In Bulletin No. 810 European fewf- 
brood is discussed. It is an infectious disease of the 
brood of bees, characterised by death of the brood 
during its uncapped stage and by absence of odour. 
The stock may be weakened, or even exterminated* 
by the disease. In 1885 Cheshire and Cheyne 
ascribed the disease to a sporing bacillus, £, alvei . 
According to Mr. White, however, this organism tft 
only a secondary invader of the dead larva, and 
not the cause. The causative organism is B. pluton , 
an ovoid and sometimes yeast-like form, which 
cannot be cultivated, and gains entrance to the 
larvj® by the mouth. American foulbrood (Bulletin 
No. 809) is characterised by a derided ropiness of the 
decaying brood and a peculiar foul odour. It is of 
almost world-wide- distribution, and occurs in this 
country. The causative organism is a sporing 
bacillus, B, larvae , which can be cultivated on an 
agar made from bee larvae and on an unheated egg- 
yolk agar. Full details respecting these diseases are 
given in these two bulletins. , 

Tub latest volume (vol. xvi.) of the Special Reports 
on the Mineral Resources of Great Britain, 'net^d 
by the Geological Survey, contains an account of the 
petrography and chemistry of the refractory material*, 
ganister, silfca-rock, sand and dolomite, by Messrs. 
H, H. Thomas, A. F. Hnllimond, add R: G. . 

1 It may be looked upon as a continuatfbn of vol,' d. ■ 
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<if the same series, which dealt with the geology and 
mo<le of occurrence of these materials, and thus com¬ 
pletes the information on these important substances 
already published. The chemistry of the raw 
materials and the chemical changes which they 
undergo in order to fit them for use in the furnace 
are discussed in some detail, and a number of com¬ 
plete analyses, most of which have been made in the 
Survev laboratory, are included. Much attention has 
also been devoted lo the microscopic examination of 
the materials in their native state, as prepared for 
use in the furnace and after such use. The volume 
is, therefore, likely to be found extremely valuable 
to all users of refractory materials, more particularly 
to steel-makers, whose requirements have evidently 
received special attention. 

Tuk process of cold vulcanisation of rubber in¬ 
vented by Mr. S. J. Peachey, to which reference was 
made in Natui<r of July 15, p. 625, consists in treat¬ 
ing the rubber alternately with sulphur dioxide and 
hydrogen sulphide. The gases are separately ab¬ 
sorbed by the rubber, and by interaction produce a 
highly active form of sulphur which brings about 
vulcanisation. The process obviates the use of ' 
sulphur chloride, and, since it takes place in the 
cold, renders possible the use of organic filling and 
colouring agents which are riot affected by the two 
gases, but would be decomposed in the ordinary 
process. 

An excellent feature of a new catalogue received 
from Mr. Cuthbert Andrews (47 Ked Lion Street, 
VV.C.t) is a series of six coloured plates illus¬ 
trating X-ray tubes in action. These illustrations, 
besides being extremely good technical productions, 
should be very instructive to those who desire to 
familiarise themselves with the various appearances 
of X-ray tubes. There is, of course, still a wide field 
of utility in the gas-Uibe, and the various devices 
designpd lo overcome some of their vagaries are dealt 
with in detail in this catalogue. Protective measures 
in X-ray work are not lost sight of; the appliances 
manufactured by Mr. Andrews are given the rather 
happy name of “Protex.” 

The difficulty experienced by workers in damp 
climates in maintaining the insulation of electrostatic 
measuring instruments has, according to the July 
issue of the Journal of the Asiatic Society of Bengal, 
led Prof. Jackson and Mr. A. T, Mukerjce to enclose 
their Dofczakk electrometers in Hermetically sealed 
cases and to test the efficiencies of the desiccators in 
common use. They find that for reducing the rate 
of leak from such an electrometer calcium chloride, 
sodium, quicklime, and phosphorus pentoxide are 
valueless, owing possibly to the chemical action 
between them and the moisture they take up pro¬ 
ducing ions which render the air conducting. Sul¬ 
phuric acid boiled with a small quantity of ammonium 
sulphate, as recommended .for Kelvin electrometers, 
and having a density of 1-84, corresponding to 95 per 
cent, pf pure acid,' is the only desiccant they have 
found to be entirely suitable. It occasionally stirred 
ft -retain* its efficiency for several* Weeks, ■ 
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The October issue of the Journal of the Franklin 
Institute contains the address on optical glass given 
by Or, A. L. Day, the director of the geophysical 
laboratory of the Carnegie Institution, and dilfc mg the 
war in charge of optical glass production, to the 
physics and chemistry section of the institute in 
March last. In the course of the address Dr. Day 
described the steps taken by the United States Govern¬ 
ment to help the manufacturers to overcome the diffi¬ 
culties of the manufacture of optical glass in sufficient 
quantities to meet the demand produced by the war. 
It was found that the manufacture was not beset 
with mysteries as it had been represented to be, but 
that it was a straightforward scientific problem 
solvable by the method's commonly used in attacking 
problems of high precision. The results of the experi¬ 
ence are all published, and are available for those who 
wish to make the manufacture of optical glass a 
permanent industry of the country. It is, however, 
recognised that the demand will be small, and that 
the industry may have to be subsidised by the Govern¬ 
ment, or, if not, to depend on other lines for its 
profits. 

Messrs. Pastorklli and Rapkin, Ltd., of 46 Hatton 
Garden, London, E.G.i, have forwarded to us their 
list of self-recording meteorological instruments. The 
various forms of barographs afford ample choice to 
satisfy the different uses for which these instruments 
are required. The “dial barograph/* which gives the 
face of the ordinary aneroid as well as the charted 
record, adds much to the interest of the reading of 
atmospheric pressure. With the new units of 
measurement which are now becoming of such 
general use it seems desirable that the scale should 
bo given in millibars as W'ell as in inches. Baro- 
thermographs showing the records of pressure and 
temperature on the same drum will be welcomed by 
many. The Kdncy hygrograph seems an improvement 
on the ordinary arrangement for securing an accurate 
temperature and for reducing the sluggishness intro¬ 
duced into some other forms of thermographs. Prices 
are necessarily high in comparison with pre-war rates, 
but the advance is not excessive. The firm has a long 
record, since 1750, which is essentially an advantage 
to a maker of all kinds of scientific instruments, as 
many improvements are the more easily recognised. 

The presidential address of Mr. LL B. Atkinson 
to the Institution of Electrical Engineers, delivered 
on November iH, marked the commencement of the 
jubilee year of the institution, which was founded irt 
1871 as the Society of Telegraph Engineers, although 
a previous society, called the Electrical Society of 
London, had existed from 1837 t0 *845. In review¬ 
ing the progress achieved during the last half-century 
the president traced the changes in our conceptions of 
electrical and other physical phenomena from Max¬ 
well's original ideas to the modern electron theory 
and the newer outlook revealed by* the researches of 
Einstein and others. The development of methods of 
generation of electrical currents by mechanical means 
was followed from the discovery of the self-exciting 
dynamo In 1867 to the large turbo-alternators of 
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to-day, Mr. Atkinson looked forward to further pro- j 
grcss in the gas turbine, and hinted that some process 1 
of current production avoiding the limits imposed by ! 
the second law of thermodynamics might be found, j 
and that perhaps an electrical method of unlocking ! 
the stores of energy in the atom might ultimately be j 
discovered. After a few words on the history of ] 
electric supply, transmission of power, and cable i 
manufacture, Mr. Atkinson passed on to a review of I 
telegraph and telephone progress. Both submarine I 
and land line telegraphy had reached a high degree ] 
of advancement when the institution was founded, j 
but the telephone did not exist, and such ideas as ! 
there were on the possibility of communication with¬ 
out wires were in the direction of earth conduction, j 
Recent developments included applications of the j 


wonderful therhiionic amplifier to cable telegraphy 
as well as to line telegraphy and wireless. Among 
matters requiring further research were the develop¬ 
ment of more exact methods of estimating the quality 
of transmitted speech and multiplex and superposed 
telephony. 

Messrs, W. Hkffkr and Sons, Ltd., Cambridge, 
have just issued a catalogue (No. 194) of publishers’ 
remainders which should be seen by those on the look¬ 
out for standard books in a new condition as Christ¬ 
mas or New Year presents. Many of the volumes 
offered for sale deal with scientific subjects, but most 
are of general interest. All are listed at prices far 
below those at which they were published. The 
catalogue is obtainable upon application. 


Our Astronomical Column. 


The December Meteors. —These meteors are due 
to reappear on the nights of December 10-13, and 
with suitable weather ought to be well observed this 
year, as there will be no interference from moon¬ 
light. The maximum will probably occur on 
December 12, when the radiant will be at H2° + 33° 
near aGeminorum. The point of radiation ap¬ 
parently moves eastward at the rate of i° daily. The 
meteors are moderately swift, sometimes slow, but 
their individual aspects depend in a measure upon 
their relative positions with respect to the observer 
and the radiant. In the early hours of the evening 
the flights are. longer than in the later part of the 
night, the radiant being higher in the sky in the 
small hours of the morning. 

Minor Planets. —Ceres will be in opposition on 
Christmas Day in high north declination, its magni¬ 
tude being 7-2. The following approximate ephemeris 
for Greenwich midnight is from Marseilles Circular 
No. 412 ; 



K.A. 

N. Decl. 


R.A. 

N. Decl. 


h. m. *. 

t , 


h. in. a. 

26 41 

3 

6 37 48 

25 27 

Dec. 18 

6 24 30 

S 

6 33 54 

25 5 2 ; 

23 

6 19 24 

27 5 

l 3 

6 29 24 

26 17 

28 

6 14 6 

27 27 


Log f, log A December 3, 0*424, 0*240; Decem¬ 
ber 23, 0421, 0-219. 

The planet is close to «Geminorum at the beginning 
of December. 

4str. Nark. Circular No. 46 reports the discovery 
of a very interesting planet which has been provi¬ 
sionally named HZ. It was found photographically 
by Dr. W. Baade at Bergedorf on October 31, and 
observed again on November 2 and 32, its magni¬ 
tude being about 13. Dr. G. Stracke has computed 
the following elements : 


Epoch 1920 October 31*5 G.M.T , 


3V 3 5 r 

ft) « 57 38 40*2 

21 22 26 \S 
/ 41 28 58*6 

*#*- 37 3t o'8 


/a« 320-085'’ 
log a =*0*696494 
log 0=0*2887 

T 5 * 1 921 March 9*2 
Equinox 19200 


It will be observed that the value of the mean motion 
would make it a member of the Trojan group, but 
the very large inclination and eccentricity (which arc 
cometarv rather than planetary) would prevent any 
close adherence to the equilateral configuration with 
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the sun and Jupiter, which is the characteristic of 
that group. 


Ephemeris for Greenwich Midnight, 

K.A. N. Ded. 

b. m. k. . , 

December 6 ... 0 S 16 18 27 

10 ... o 7 24 19 18 

The perihelion and aphelion distances are 1*944 and 
7*998 respectively. 


• Photographic Parallax Determinations at 
Allegheny. —Vols. iv. and v. of the Publications of 
this observatory, of which Prof, F, Schlesinger is 
director, contain parallaxes of nearly three hundred 
stars, the average probable error being given as 
0*008". A few of the larger parallaxes are recorded 
below, with notes on previous determinations. An 
asterisk denotes a spectroscopic parallax : 


Siar PbpaUbx 

t Cygni ... 0*058 

i Pcgasi ... 0*067 

n „ ... 0043 

fi Virginia ... 0*096 

42 Coronae ... 0*064 

C Herculis ... 0*114 

M » ••• 0*104 

85 Pcgasi ... 0*084 

(02547 (mean) 0*103 

\ Kuruhjelm star 1 0*099 
X Orion is ... 0*096 

8 Canum Vcn. 0*109 

( BoOtis ... 0*147 

tj Cassiopeiie... 0*173 

61 Cygni (mean) 0*285 
Castor (mean) 0*070 

3 1 bi# sti»r has the fame 


Some previous; determination* 
in M 

0*125, 0 029, 0*006, 0*023 
0*063,0120 

o*i 10, 0*100*, 0*096 
0119, 0*058 

0172, 0*101, 0*146, 0*086, 0 066* 
0 122, 0*126, OO93, 0*051,0*096* 
0*054,0 096, 0*084, o*ioi, 0*096* 
0*134, 0*095, 0*120* 

0*1 12 

0*089, 0*084, 0*105* 

0*225, 0*151* 

0*188, QH82, 0*178*, O*i8o 
0*270, 0*272, 0*322, 0-301 
°‘°53 

P.M. as OX 547, being sp distant. 


The great advance in the accuracy of photographic 
parallaxes in recent years is very satisfactory. It 
may be ascribed to the many additional precautions 
now taken, notably the equalisation of magnitudes 
bv rotating sector or otherwise, and confining the 
photographs to the neighbourhood of the meridian to 
minimise the effect of atmospheric dispersion, 

Vol. vi M No. 2, of the Allegheny Publications com 
fains a paper bv Mr. C. J. Hudson on the amount 
of error arising from this dispersion. The effect on, 
pairs of plates taken at considerable hour-angles east 
and west is 0*021*. It should be quite negligible bn 
the parallax plates. • ^ * . * 
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Migrations of Cultures in British New Guinea. 

Tiie Huxley Memorial Lecture for 1920. 


T HE Huxley memorial lecture o( the Royal 
Anthropological Institute was delivered by Or. 
A. C. Haddon at the rooms of the Royal Society on 
November 23. 

In opening his address Dr. Haddon suggested that 
ihe immediate cause of the interest taken by Huxley 
in anthropology may have been the memorable voyage 
which ho made more than seventy years ago in the 
Rattlesnake when he was sent out to survey the 
marine zoology of the Torres Straits and various 
parts of the coast of New Guinea. He himself had 
been first attracted to anthropology when in 1888 he 
visited the Torres Straits, also with the object of 
studying marine zoology. It was therefore, in his 
opinion, not inappropriate that it had fallen to his 
lot to pay homage Lo the memory of a master of 
scientific method and of clear exposition, and that he 
should select the area of their respective first experi¬ 
ences in travel for the subject of his discourse. 

On the coast of British New Guinea is found a 
series of cultures, some of which are evidently related, 
others as obviously unrelated. Their affinity. sug¬ 
gests a common origin, but any idea of indigenous 
development or of cultural migration from Australia 
may at once be dismissed. 

The cultural problems of the south-eastern penin¬ 
sula and of the outlying - islands of New Guinea are, 
in the main, quite distinct from those to the west, 
and the differences between the two groups of cul¬ 
tures indicate dearly that there cannot have been any 
extensive cultural movements from the Papuo- 
Melanesians of the east to the western Papuans, We 
are thus driven, on general grounds, to the supposi¬ 
tion that the cultures of the southern coast of British 
New Guinea came down more or less from the north. 

The Tugeri, who live just beyond the Netherlands 
border, are cannibals and inveterate headdiunters 
who chew kava, vaH , The inhabitants of several 
villages assemble at initiation ceremonies, at which 
bullroarers are swung, but the bullroarer is not known 
elsewhere in Netherlands New Guinea. There are 
many dances at which masks are worn and animals 
represented. The bullroarer is anthropomorphised as 
Sosom, a mythical monster of the bush, who at the 
annual festival at the beginning of the south-east 
monsoon devours the novices, but brings them back 
to life. There is such a striking resemblance between 
this complex and that of various tribes in the area 
from Astrolabe Bay to Huon Gulf that a relationship 
cannot be denied. 

The use of kava has such ethnological interest that 
U is worth while noting its distribution in New 
Guinea. Several of the bush tribes west of the Fly 
estuary chew kava. Effigies of crocodiles are pre¬ 
sented with kava by the Masingara, and a legend 
suggest? a former monster who ate novices at the 
initiation ceremony. Kava plays an important part 
in the several ceremonies of the Kiwai peoples, and 
pnlv those who have passed through all the stages of 
initiation may drink it. The Gogndara, who live 
between the Flv estuary and the Bamu, have an 
initiation ceremony in which a boy ts supoosed to 
be eaten by a crocodile, And kava* is drunk. The 
tribes to the north of Huon Gulf hold n periodic cir¬ 
cumcision ceretnonv at which, to the humming of 
buUroarers, the Initiates are dragged into a hut con¬ 
structed like a rtiqnster, which thus symbolically 
swallows them. An important part of the inflation 
cerempmes consists In teaching the novices how to 
play the sacred flutes. 
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To return to the south coast. The Kurcwa folk 
live in Goariburi Island and its neighbourhood. They 
have carved shrines to which skulls of people who 
have been eaten are attached. Further east are the 
Natnau group. Here are enormous ceremonial 
houses with numerous shrines, associated with a 
manes cull, in front of which are heaps of animal, 
and formerly of human, skulls. In the dim recess 
of tlie building are basket work monsters. The 
Eiema or Gulf culture, further east, is essentially 
similar, except that the monsters are lacking and 
the people are not cannibals. 

The Great Scpik River possesses several cultures 
along its course, one of which is characterised by so 
many general similarities with the cultures of the 
south coast that there must have been some connec¬ 
tion between them; for example, there are numerous 
plaitwork masks which find an exact counterpart in 
the Middle Fly, on the Bamu, and in the Kerewa 
country. The great difficulty alike in the supposed 
spread of kava-drinking from the Iluon Gulf- 
Astrolabe Bay area to the mouth of the Flv and 
beyond, and in the extension of the .Sepik culture to 
the south coast, is the great mountain chain of New 
Guinea. It would be easier to suppose that these 
cultures, which, so far as is known at present, are 
discontinuous, were carried to their respective areas 
by seafaring people, but no traces of similar cultures 
are found in the intervening coastal areas; further¬ 
more, the western canoes (except in the Torres Straits 
area) are a river type, and can be matched from the 
Sepik. An interesting problem is that of the woven 
rattan cuirasses; these occur on the north coast at 
the Netherlands boundary and some wav to the east 
of it, also some distance inland south of this area, 
and again on the Palmer River and Upper Fly, and, 
finally, a feebler type is found in the mountains up 
the Utakvva River in Netherlands New Guinea. It 
is inconceivable that a migration could have carried 
this armour all round New Guinea and right up the 
Flv without leaving traces cn route. The most 
rational view is that it has spread down from the 
north coast, in which case it would have crossed the 
mountain chain, as the. Sepik cultures arc assumed 
to have done. 

The south-eastern peninsula of New Guinea is 
characterised by the absence of the features of the 
western cultures and the presence of a big feast, 
with which in the region round Milne Bay is asso¬ 
ciated the cult of the mango-tree. In the Mamba 
and Kumusi river-systems initiation ceremonies are 
again met with, the bullroarer is employed, and a 
pair of sacred flutes played. The use of the sacred 
flutes links up with the initiation ceremonies of the 
peoples to the north of Huon Gulf, and their use 
extends all along the coastal peoples well into Nether¬ 
lands territory, as well as up (he Sepik. It seems a« 
if the use of the flutes tended to supplant that of 
the bullroanfr. The distribution of the flutes further co¬ 
incides fairlv closely with the employment of slit gongs. 
Both these instruments appear to belong to a relatively 
recent cultural movement from northern Melanesia. 

From this it will be evident that .the ethnological 
history of New Guinea is extremely Complex; move¬ 
ments have taken place within the island, and cul¬ 
tural influences have come in from without. Th^ 
south-eastern peninsula has- been the scene of two 
different migrations, resulting in the Motu and 
MaSsim cultures, and probably a third one influenced 
the Trobrlands. These were perfectly distinct from 
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the probable migrations (from northern Melanesia 
which have modified the northern coastal cultures. 
These have come on the top of Papuan cultures, the 
more striking features of which have probably been 
due to earlier cultural drifts from Indonesia. At 
present it is only possible 10 state some of the 
problems and to hazard conjectures a* to their solu¬ 


tion. Very much work remains lo be done before 
the history of this fascinating island can be un¬ 
ravelled. 

At the conclusion of the address the Huxley 
memorial medal was presented to the lecturer by Sir 
Everat+l im Thurn, the president of the Royal Anthro¬ 
pological Institute. 


International Weather Telegraphy. 


T HE international Commission for Weather Tele¬ 
graphy, appointtxl at the general Meteorological 
Conference at Paris in October, 1919, met at the Air 
Ministry during the week November 22-27. The 
delegates were welcomed aL the first meeting on 
Monday, November 22, by Major-Gen. Sir F. H. 
Sykes, Controller-General of Civil Aviation, who 
emphasised tilt' special need for international agree¬ 
ment in meteorology because nations were more 
interdependent in respect of that science than of any 
other. 

During the meeting the Commission came to an 
agreement upon the codes for the transmission of 
surface observations and upper-air observations in 
land messages and for a new figure rode for the 
transmission of reports from ships at sea. 

It also agreed upon a time-table for the issue by 
radio-telegraphy of data messages for the preparation 
of synoptic charts and upon the distribution of | 
Stations in Europe for the issue from the Eiffel Tower I 
of collective data messages for the whole European j 
r^scau. 

The principal changes in the new code are : 

(a) The number of figures for reporting barometric 
tendency is reduced from two to one, and the unit 
for barometric tendency is standardised as the half- 
mlllihar per three hours, or, for countries using the 
millimetre scale, the half-millimetre per three hours. 

(6) A two-figure code for reporting the weather 
takes the place of the old single-figure code, and 
permits the intensity and character of the precipitation 
to be reported. 

(c) Provision is made for reporting visibility up 
to 30 km. according to a graduated scale. 

(Si) One figure is allotted to reports of humidity 
which will be given to the nearest 10 per cent. 

Prior to 1911 the code for international messages 
provided for reports of the temperature of the wet 
bulb as well as of that of the dry bull). The 
temperature of the wet bulb was omitted after the 
introduction of barometric tendency, and thereafter no 
information about humidity was included in the 
messages. The new conditions, which permit of the 
international exchange of the full report for 1 p.m. 
and 6 p.m., and for the inclusion of humidity in the 
upper air for reports of surface humidity, should 
prove of considerable value. 

(c) One five-figure group is allotted to reports of 
the form, amount, and height above ground of the 
clouds. It may be noted that the height of the clouds 
above ground” and the visibility are at present the 
two elements of the greatest importance to aviation. 

( f) Provision is made for reporting twice a day the 
hour of commencement of rainfall. This has been 
proved to be of great value by actual trial in Scan¬ 
dinavia, and it is anticipated that it will ultimately 
be one of the moat important data-in the preparation 
of forecasts for agriculture. 

(g) A special group of five figures is allotted to a 
selection of stations in each country for the purpose 
of reporting as exactly as possible the direction and 
relative speed obtained by nephoscopic observations 
of clouds, 

(h) Three special groups are allotted to selected 
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| stations in each country for reporting the direction 
I and speed of the upper wind as determined by ob- 
: servations with pilot-balloons, shell-bursts, kite- 
j balloons, and other methods. 

(i) Ten groups as a maximum have been, allotted to 
| one, two, 01* throe stations in each country where 
facilities are available for obtaining the temperature 
and humidity of the upper air to great altitudes by 
means of aeroplanes or kite-balloons. 

In connection with the observations of the upper 
air, the Commission was interested to learn from 
Prof, de Quervain of the proposal to establish a 
station in Switzerland at an altitude of 3500 metres, 
from which barometric observations would be of the 
highest value in the construction of charts for that 
level. 

The code adopted for the reports bv wireless tele¬ 
graphy from ships at sea provides for the same 
information as that which is given in the messages 
on land with the omission of barometric tendency, 
relative humidity, and the height of clouds. A new 
feature is the introduction of the method of checking 
the reports already used in the. Meteorological Service 
of India. The necessity for some system of this 
kind was emphasised at the Meteorological Confer¬ 
ence at Innsbruck in 1905 during a discussion on the 
possibility of obtaining wireless messages from the 
Atlantic. The new code provides a simple and prac¬ 
tical method for discovering any error which exists 
and for correcting it. 

The Commission learned with much interest that 
meteorological observations were being made this 
winter on behalf of the Norwegian Institute in the 
Island of Jan Mayen, which is situated about 
600 miles north-east of Iceland; and that there was a 
prospect in the not distant future of obtaining 
meteorological observations from Greenland by radio- 
telegraphy. 

^ The hard work of the business meetings of the 
Commission was relieved by a number of social 

G atherings. On November 22 Sir Napier and Lady 
haw gave a reception to the delegates at 10 Moreton 
Gardens, S.W. On the afternoon of November 24 
a visit was paid by the delegates to Croydon Aero¬ 
drome, and an opportunity afforded them of 
seeing the meteorological and wireless arrangements 
necessary at the terminus of air routes. On 
November 25 the delegates were entertained to 
luncheon at the Carlton Hotel by his Majesty’s 
Government, when the Marquess of Londonderry, 
Under-Secretary of State for Air, referred in a 
characteristic speech to the achievements of the dele¬ 
gates, some of whom had come from countries so 
widely separated, both by distance and bv climate, 
as Java and Iceland. On the evening of NoVern- 
ber 26 the Maharaj Rana of Jhalawar gave a dinner 
in honour of the delegates; they were one and all 
delighted with the informal hospitality of his High¬ 
ness, who had assisted at the last meeting of the 
Commission in 1912 and had maintained his interest 
in meteorology, especially British meteorology, which 
had made notable advances under the direction of Sir 
Napier Shaw, the president of the International 
Meteorological Committee. 
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Zoology at the British Association. 


T HE meetings of Section D attracted a large 
gathering of zoologists from this country and 
a worthy representation from the Dominions and 
from the United States. Prof. Gilson, of Louvain, 
was the only Continental guest of the Section. 

Discussions, 

The discussion on the need for the scientific inves¬ 
tigation of the ocean has already been reported in 
Nature of September 2 (p. 30), and Mr. H. G. 
Maurice’s address in which he urged that fisheries 
research is the business of the Slate was published in 
Nature of November 25. The discussion on this 
address may now be briefly summarised. 

Prof. James Johnstone entirely agreed with Mr. 
Maurice that a Government Department of Fisheries 
ought to be thoroughly staffed and equipped for the 
prosecution of scientific research. But this policy 
brought a serious responsibility, for sooner or later 
the fishing industries would ask for the results of 
the investigations, e.g. whether fish had become more 
abundant or whether investigation had suggested new 
and improved methods of utilising sea-fish and pro¬ 
ducts at present useless. As a practical suggestion 
he thought that in all such economic scientific inves¬ 
tigations a new kind of worker was now necessary— 
the man of the inventor type of mentality—whose 
task it would be to apply to industry the new dis¬ 
coveries of the laboratory, marine station, or exploring 
vessel. Pure scientific investigation for its own sake 
was the proper work of the universities and marine 
stations, and no development of economic research 
ought to curtail it. 

Prof. Gilson (delegate of Belgium on the Inter¬ 
national Council) supported the view that a maritime 
country should have a Department of Fisheries 
Research, and stated that Belgium has adopted this 
system and, notwithstanding the profound disorganisa¬ 
tion of her finances, granted the sum asked to enable 
her full share of oceanographical and fisheries re¬ 
search to be undertaken. 

Prof. Garstang remarked that twenty years ago 
they were in the midst of acute controversies between 
rival groups of marine biologists and between all 
these and the Fisheries Department in regard to the 
initiation of the International North Sea Investiga¬ 
tions. It was, therefore, particularly gratifying to 
him to note the unanimity which now prevailed as 
to*the wisdom of the arguments which induced the 
Government to proceed with that enterprise and were 
now put forward by the Ministry of ‘Fisheries as 
convincing reasons for its continuance. It must, 
however, be recognised that there is a danger to 
scienoe of its best exponents in one subject being con¬ 
centrated into one Government Department. 

Prof. Meek said that all were of the same mind 
that a Government Department should be fully 
equipped for research so long as tfie independence of 
pure science was maintained and it was recognised 
that much of the work could be done in independent 
institutions. He then went on to refer to recent 
trawling results on the Northumberland coast, which 
showed that fishery conditions in those waters were 
the same to-day as in 1913. He referred to the areas 
of distribution of fish from the Canaries to Barents 
Sea, and pointed out that explanations must be sought 
in the study of movements of water and of the lives 
of diatoms and other microscopic organisms. 

Mr, Neale (Cardiff)! stated that neither the Govern¬ 
ment nor practical fishermen hatfc given enough con- 
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sideration to the future of fisheries. He foui^ 1 the 
catches to be no larger now than before the war, and 
in some cases they were smaller, and he was inclined 
to believe that natural causes were mainly contribu¬ 
tory, and that knowledge of these was required. The 
amount of ocean fished is very small as compared 
with the total area of the ocean, and he asked for 
investigations which owners of commercial trawlers 
could not carry out. 

Dr. E. J. Allen expressed satisfaction with the 
broad views on scientific research now held at the 
Ministry of Agriculture and Fisheries and put for¬ 
ward by Mr. Maurice, and remarked that it was also 
gratifying to hear that those engaged in the fishing 
industry now realised the usefulness of scientific 
investigations. 

Mr. Maurice briefly replied, explaining that col¬ 
laboration in fisheries research was on the high road 
to being achieved between England, Scotland, and 
Ireland, the three countries settling their schemes 
and policy by quarterly inter-Departmental con¬ 
ferences. 

T.he president (Prof. Stanley Gardiner) suggested 
that the Section might arrange for a full day of 
discussion at its meeting in Edinburgh in 1921, and 
circularise the various fishery federations and asso¬ 
ciations to see if their members would be inclined 
to attend the meeting of the Association and put up 
their own facts and problems for friendly discussion 
with the scientific members of the Association. The 
position of the Scottish capital as a common meeting- 
ground for the four greatest trawler ports-Aberdeen, 
Fleetwood, Grimsbv, and Hull seemed to him to 
offer an eminently favourable opportunity for such 
discussion. 

Protozoa. 

Prof. C. A. Eofoid described recent observations by 
himself and his pupils on the neuro-motor system of 
ciliate and flagellate protozoa. The perfection of the 
Barber micro-dissection apparatus, which can be 
operated with great delicacy of action under an oil- 
immersion objective, has made possible the demon¬ 
stration of the existence in certain protozoa of a 
complicated fibrillar system comparable with the 
nervous and muscular systems of higher unimals. 
I'his integrated neuro-motor system is connected with 
the nucleus, and plays an important part in the divi¬ 
sion of the organism into two. Experimental proof 
of the conducting function of the fibrillar system in 
the filiate Euplotes was established recently by Dr, 
Taylor, who succeeded in cutting the fibrils in the 
living animal. He observed that in these cases there 
was interference with the integrated co-ordinated 
movements of the animal. Cuts of similar extent 
made in other specimens, but which did not sever the 
fibrils, did not produce interference with co-ordination. 

Prof. Kofoid pointed out that many of the flagellates 
are asymmetrical, and generally have a sinistra! or 
left-handed torsion. The origin of bilateral symmetry 
which prevails in Metazoa, composed of many cells, 
appeared to him to be bound up with two features 
of the structure of protozoa: (1) The co-ordinating 
mechanism, already referred to, in the protozoa and 
its persistence in the form of fibrils connecting the 
constituent cells of the Metazoa; arid (2) the produc¬ 
tion* during division into two of & sinistral and a 
dextral daughter-cell, the latter due to a reversal of 
the primitive sinistral symmetry and forming ^ 
mirror-image of the left one, the maintenance of 
the union of these two cells thus providing the first 
step in the origin of primitive bilateral animals. 
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Prof. R. W. Hefner discussed the relations of 
nucleus, cytoplasm, and external heritable characters 
in the genus Arcella, in which the nuclei can be seen 
and measured in the living animal'and the chromatin 
mass accurately determined. Pure lines of Arcella 
dentata , obtained during vegetative reproduction from 
■‘wild" specimens by pedigree breeding methods, dif¬ 
fered from one another in size and spine-number, 
which are closely correlated—the larger the shell, the 
greater the number of spines. These two characters 
were found to be correlated also with chromatin 
mass, for uninucleate descendants of halves (obtained 
by cutting into two) of binucleate animals were only 
about half as large as binurleate specimens belonging 
to the same line. The uninucleate descendants of 
halves of binudeate specimens always regained the 
binudeate condition after a few generations. The 
later descendants were always binudeate, but the 
size and spine-number of the typical binudeate were 
reached only after three or four more generations, 
during which the diameter of the shell and the 
.number of spines increased gradually, i.e. the great 
change within—the doubling of the chromatin mass— 
was accompanied externally by small changes in a 
definite direction. If the internal condition had not 
been known, the conclusion would have been reached 
that the change in external heritable characters was 
due to several gradual modifications instead of to one 
large mutation. 

Messrs. E. Heron Allen and A. Enrland read a 
paper on protoplasm and pseudopodia, based on 
observations on Foraminifera. Thev conclude that 
protoplasm is capable of almost unlimited extensibility 
and attenuation by imbihition of water, and that 
pseudopodia are not extended as such, but formed 
from protoplasm surrounding the shell. They claim 
for the pseudopodia a rudimentary nervous reaction 
to stimuli. 

Prof. Kofoid exhibited a scrim of plates for a forth¬ 
coming monograph on the unormoured Dinoflage!- 
lata, and Miss C. Herdman exhibited living specimens 
of Amphidinium from Port Erin. 

The Influence of Salts on Growth. 

Dr. Cresswell Shearer read a paper on the influence 
of salts on growth. He described experiments which 
show that living bacteria offer considerable resist¬ 
ance to the passage of ions of various salts; dead 
bacterial protoplasm offers no resistance. There is 
something peculiar to the living stale that conditions 
this resistance, and this should be kept in mind in all 
applications of the results of protein chemistry to 
living protoplasm. 

Annelids. 

In a communication on the polvphyletic origin of 
genera in the Oligocheeta and its bearings, Prof. J. 
Stephenson showed that the genera of the Megascole- 
t ida; can be arranged in the form of a phylogenetic 
tree. The differentiating characters are few, c.g. in 
the majority of genera of the sub-family Megascole- 
cin® they concern only the set®, prostates, and 
nephridid. The evolutionary changes in these systems 
have demonstrably taken place more than one'e, and 
the differentiating characters and their various com. 
binations are few enough to render it probable that 
the same combination, i.e. the same genus, has been 
reached in more than one way. Apart from prob¬ 
ability, there is anatomical and geographical evidence 
that the genus Megascolex has arisen from both 
Notoscolex and Porionyx, and from Notoscolex more 
than once r The multiple origin of Microscolex from 
Notiodrihls has also been demonstrated, and there is 
some evidence of the multiple origin of Pomodrilus. 
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To assert thc'polyphyletic origin of a genus is, how¬ 
ever, unorthodox; writers obviate iL by merging the 
genera concerned, but this is to evade the* ditticulty. 
The answer given to the question of pOlyphyly has 
a bearing on geographical distribution. A number of 
genera ot the sub-family Megascolecinse occur both ifl 
India and Australia; the Ocloch®tin® occur only in 
India and New Zealand. These distributions are 
explained by assuming land-bridges between India 
and Australia and between India and New Zealan 1 . 
Hut such connections cannot huve existed since the 
Eocene, or Eutherian mammals would have entered 
Australia and New Zealand. Earthworms are, how¬ 
ever, a recent group, and such a genus as Megascolex 
is among the phylogcnelically youngest earthworms; 
its origin, and probably that of other genera common 
to the two regions, must have been recent (since the 
Eocene). Land connections arc thus apparently in¬ 
sufficient to explain the distribution, and a double 
origin of at least the phvletically younger genera 
seems worthy of consideration. 

Prof, Pierre Fauvel sent a summary of the results 
of his examination of the marine annelids collected 
in the Abrolhos Islands bv Prof, Dakin. Sand- and 
mud-dwelling Polychana were absent; Aphroditida; 
and Eunirid® were plentiful, together with Amphino- 
midai and a few Nereida?—a small fauna of Poly- 
chaeta creeping on the stones and corals. Of the 
nineteen species from the Abrolhos, five are known 
only from the warmer parts of the Indian Ocean, 
eleven belong to the tropical area, but often extend 
beyond it northwards and southwards, and three belong 
to the Australian roast. The Polyehaet fauna of the 
Abrolhos is probably the same as that of most of 
the coral-reefs of the Indian Ocean, with the addition 
of a few species belonging to the Australian coast. 


JioofcTuorwi and Human Efficiency. 

Prof. Kofoid, in an address on hookworm and 
human efficiency, described investigations made in 
the United States Army in connection with the 
elimination of hookworm infection among recruits. 
Examination revealed an infection of about 10 per 
cent, among men from the Southern States, and a 
ditfhtlv higher rate among whites than among blacks. 
A statistical investigation of the incidence of disease 
among 24,000 men at Camp Bowis, Texas, over a 
period of eight months (including that of the measles- 
pneumonia epidemic of the winter of 1017-18) showed 
that men in whom hookworm infection had been 
detected had a much higher sick-rate, and were more 
often sent to hospital for severe infections. Regiments 
with more than io per cent, infection by hookworm 
had a much higher death-rate from pneumonia than 
regiments with less than io per cent, infection bv 
the worm. A comparison of the mental ratings ob- 
tmned bv the tests of the Psychology Board of the 
U.S. Army in the case of io,ooo recruits from the 
hookworm area showed that white able-bodied men 
with hookworm infection have a lower average ratine 
than men in whom the infection was not detected, 
1 he mental deficiency thus measured was nearlv 

*" * radM of intelligence 
from the highest to the lowest, but the latter some- 
what more severely. Hookworm Infection, even in 
cases when it Is htfht, is a matter of great educa. 
tional, sanitary, and economic importance. 

Physiology of Migration. 

Prof. A. Meek discussed the physiology of migra- 
tion. He stated that the passive’denatation of tW 
egg, laiwak and young stages of fish may be, ftf >4 
usually is, succeeded by an active down-current ndgra- 
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tion which is accompanied by seasonal on-shore and 
off-shore movements. But the periodic migrations of 
the species are markedly interrupted when the call 
of maturity comes. Then the migration is contra* 
natant, a longer or shorter distance according to 
species and circumstances, due to the effects of on 
internal secretion or hormone which exercises a pro¬ 
found influence on the central nervous system, and 
may also produce somatogenic results. The only 
invertebrate which is definitely known to react in 
this way on the approach of spawning is the crab— 
the females migrate contranatantly at that period— 
but it may be presumed that other large, active 
Crustacea and Cephalopoda respond similarly. Prof. 
Meek referred to Amphibia as being similarly affected 
at the spawning season, the hormone bringing about 
a return to gregariousness as well as somatogenetic 
effects which characterised the period. The same 
appears to be true of aquatic reptiles, birds, ^ and 
mammals, and Prof. Meek suggested that this pointed 
a wav of approach to the subject of aerial migration. 
In the discussion following. Prof. Llovd Morgan 
directed attention to the breeding habits of lapwings, 
and suggested that thfv were to be explained as due 
to hormone action, and other speakers proposed that 
attempts should be made to isolate and experiment 
with the hormone. Prof. Garstang discussed the 
question with reference to plaice, and Prof. Meek 
replied, pointing out in this case the distinction 
between the periodical and the spawning migrations. 

Embryological Studies. 

Prof. J. E. Duerden gave an account of the pineal 
eye of the ostrich (for a summary of this paper sec 
Nature, vol. cv., pp. 516-17), described a caudal 
vesicle in ostrich embryos, and recorded the presence 
of Reissner’s fibre. In embryos of about ten days’ 
incubation a prominent vesicular swelling is present 
at the tip of the tail or on the. dorsal surface, near 
the tip. The cavity of the vesicle, in which the 
central canal of the spinal cord terminates, varies 
much in size and shape in different specimens. The 
ventral wall of the spinal cord lines the floor of the 
cavity and terminates somewhat abruptly, and the 
dorsal wall of the cord merges gradually into the 
mesenchymal tissue which' constitutes the dorsal and 
lateral walls of the vesicle, without, however, show¬ 
ing anv differentiation into an epithelial laver. The 
cavity is filled with a coagulable fluid in which cellular 
tissue in process of degeneration frequently occurs, 
and occasionally much black pigment is present. Tbe 
external enlargement persists for only a short time, 
rarely lasting after the twentieth day of incubation. 
A similar vesicle has been found in several reptiles, 
and is well-developed in the penguin and the puffin, 
though in these it is not so large as in the ostrich. 
It is suggested that the vesicle in the ostrich, which 
varies so much in size, is in some way concerned with 
the regulation of pressure of the cerebro-spinal fluid 
at this early stage. Longitudinal sections of the 
caudal region show the presence of Reissner’s fibre 
and jta posterior attachment to the mesenchymal 
tissue. ReUsncr’s fibre has been found to occur 
within the central canal of the spinal cord of verte¬ 
brates from the rvclottomes to the primates. 

Mr. ]. H. Lloyd dealt with the carlv development 
of the pronephros in Scylltum and Chrysemvs, and 
supported Mr. Buriend’s view that the pronephros 
arises as a non-segmental groove from the somatic 
layer of the mesoblast, and that the anterior portion 
of the duct Is formed bv constriction from this groove, 
and not by fusion of the distal ends of tubules. The 
evidence, as presented by the illustrations, was not 
convincing, and was subjected to considerate 
critiedani. 
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The Movements of the Sea . 

At a joint meeting of Sections D and E, Dr. E. C. 
Jee gave a paper on the movements of the sea. Ho 
pointed out that the temperature of the deep waters 
surrounding the British Isles is essentially due to 
the Atlantic circulation. . He dealt in some detail 
with the northern North Sea current, and stated 
that no significant correlation has yet been demon¬ 
strated between the variations of this current and 
fluctuations in the landings of fish. The current 
which enters the English Channel from the Atlantic 
affects the fisheries of the south-west area, and its 
strength seems to show the following variations: A 
winter maximum and a summer minimum, and a two- 
year, a six-year, and a twelve-year periodicity. It is 
probable that the fluctuations in the landings of pil¬ 
chards are correlated with the variations in strength 
of the Channel current. The periodicities referred to 
are now being investigated by the International 
Council. The examination of numerous samples of 
sea-water and the liberation of surface and bottom 
drift.bottles are being undertaken with the object of 
obtaining information for a studv of the migrations 
of mature plaice to and from their spawning-grounds 
in the Flemish Bight and the probable drift of the 
pelagic plaice eggs and the location' of the fry in their 
various stages of development. 

Prof. E. B. Poulton gave a preliminary account of 
the^ hereditary transmission of a minute, extremely 
variable, and generally asymmetrical marking In tl.* 
forewing of the currant moth (Abraxas grossulariata). 

J. H. Ashworth. 


University and Educational Intelligence. 

Birmingham.— At the last meeting of the council 
the Principal reported that the Staffordshire Educa¬ 
tion Committee is increasing its grant to the Uni¬ 
versity from 450/. to toooi. per annum. The Wor¬ 
cestershire County Council recently increased its 
annual contribution from 300/. to 500/.; and the 
Dudley Town Council has informed the University 
that it will include an annual sum of 50!. in its 
estimates. 

Messrs. Dorman and Co., of Stafford, have pre¬ 
sented a 20-h.p, petrol engine, and Messrs. Sturge 
and Co. an old beam engine. The Pro-Vice-Chan¬ 
cellor, Alderman Clayton, is providing too/, towards 
the cost of removal and re-erection of the latter. 

The University is affording facilities in the depart¬ 
ment of pathology to enable Prof. Shaw Dunn to 
take part in the training of the Naval and R.A.M.C. 
personnel required for the physiological department of 
the Chemical Warfare Section at Porton. 

Mr. R. W. W. Sanderson has been appointed a 
demonstrator in phvsirs for the current session. 

Mr. R. G. Abrahams has been appointed honorary 
assistant rurator of the pathological museum, Section 
of Surgery. 

Cambridge.— By the time that this issue appears 
the vote on the admission of women to membership 
of the University will have taken place. Both sides 
are hopeful of the issue, and a fairly close vote is 
generally anticipated. Something of. the vigour of 
the earlier fighting on this question has vanished, 
perhaps because the “old guard" realise that thev 
are fighting a losing battle. If they'hold their privi¬ 
leged position this time they know that their flanks 
are in the air, and that it is only a abort time before 
they are liable to be overwhelmed in an attack from 
another quarter. Somewhat late In the day, many 
of them are holding out a promise of a place where 
everybody may go if only the Senate will throw out 
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the present proposal. But no details are given* and 
the fact that some of the signatories in favour of the 
new and unknown scheme nave been on a syndicate 
for twelve months charged to prepare a suitable 
scheme, and have so far failed to meet their own 
and their friends’ requirements, does not inspire 
much confidence in their future operations. The 
results of the vote and a forecast of the later develop¬ 
ments will appear in the next issue of Nature. 


Dr. J. N. Pring, reader in electro-chemistry, Uni¬ 
versity of Manchester, has been appointed head of 
the Physical Chemistry Branch, Research Depart¬ 
ment, Royal Arsenal, Woolwich. 

Sir Richard Gregory will deliver an address on 
“ Scientific Fact and Popular Fallacy ” to the students 
of the Journalism Diploma course at the University 
of London, South Kensington, S.W.7, on Monday, 
December 13, at 5 p.m. The chairman will be Prof. 
C. H. Lees. 

In connection with the London County Council 
lectures for teachers, a lecture on 11 The Antiquity of 
Man ” will be given by Prof. Arthur Keith at the 
Regent Street Polytechnic, W.i, on Saturday morn¬ 
ing, December 18, at. 10.30 o’clock. The chair will 
be taken by Major J. E. K. Studd. § 

The University College (University of London) 
Committee will shortly elect a Quain studentship in 
biology. The studentship is open to past or present 
students of the college who have taken a course in 
botany. The value of the studentship is 150J. per 
annum for three' years. Candidates should com¬ 
municate with the Secretary, University College, 
Gower Street, W.C.i, before December 16. 

The annual meeting of the Geographical Associa¬ 
tion will be held at the London Day Training College 
on Friday and Saturday, January 7 and 8, 1921. 
There will be a discussion on Historical Geography, 
opened by Mr. J. Fairgrieve and Capt. W. W. Jervis, 
and one on Geography in Continuation Schools, 
opened by Mr. L. Brooks and Capt. V. A. Bell. Dr. 
IJnstead will lecture on The Study and Teaching of 
Internationa! Relations, and Dr. Haddon on Racial 
and Cultural Distributions in New Guinea. The 
presidential address by Prof. Gilbert Murray will be 
delivered on the afternoon of January 8. 

At a time when almost every university and 
technical institution in Great Britain has to close its 
doors to new students because of their already con¬ 
gested condition, it is difficult to believe that any 
circumstances could justify the extinction of a college 
which has been a pioneer of the most effective type 
in the work of technical education. Such, however, 
is the position of Finsbury Technical College, and a 
defence committee has been formed to consider the 
possibility of helping in any way to carry on the 
work of the college and thus to obviate its contem¬ 
plated dosing in Julv next. The college was given 
its distinctive character by Profs, Armstrong, Ayrton, 
and Pcrrv, who were followed bv Profs. Meldola and 
Silvanus Thompson, and the educational methods they 
introduced were both practical and sound, with the 
result that every student who took advantage of the 
opportunities afforded him was well equipped for his 
work in life. The college was founded by the City 
and Guilds of London Institute, and has in every 
way been worthy of its founders. In the last financial 
year the expenditure was about 12,400k, of which 
about 7600k was contributed by tfce Institute and 
4800k was received in students’ fees. It will thus j 
be seen that the students’ fees were nearly 40 per 
cent, of the income expended, which rs a much | 
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higher ratio than in universities and colleges 
generally. The average proportion of tuition fees in 
universities and colleges in receipt of $tate aid in 
England and Wales is 38 per cent., and in the United 
States jo per cent. Assuming that the City and 
Guilds Institute contribution is continued, a sum of at 
least 51 hhj/. a year additional is required to enable the 
college to continue its work, and double that annual 
amount would not be too much to pay to secure its 
development. The defence committee has a strong 
case to put before the City Companies and the public, 
and it invites all who are interested in the preserva¬ 
tion of the college to become members. Applications, 
with an entrance fee of as. 6should be sent to 
Dr. Atkinson, Finsbury Technical College, Leonard 
Street, E.C.2. 


Societies and Academies. 

London. 

Royal Society, November 25.— Sir J. J. Thomson, 
president, in the chair.—Prof. L. Hill: The growth 
of seedlings in wind. Mustard-and-cress seeds have 
been grown on lamp-wicks in a continuous wind of 
approximately 5 metres a second, and the control 
seeds in still air. The seeds grown in the wind are 
stunted and bent, and contain less water, more ash, 
less protein, and, presumably, more cellulose. To 
counterbalance the drying effect of the wind the seeds 
have been irrigated with water, and to balance the 
cooling effect of the wind due to evaporation this 
water has been warmed, so that a part of the irrigated 
wick in the wind has been as warm as, or warmer 
than, the control wick. By the combining effect of 
thorough wetting and warming the growth of the 
seeds in wind has been made much more nearly equal 
to that of the control. While the right amount of 
moisture is the most important factor, the cooling of 
the germinating seeds by the wind is also a factor in 
explaining the stunting of growth in wind-swept 

places..Prof. P. T. Herring : The effect of thyroid- 

feeding and of thyroparathyroidectomy upon the 
pituitrin content of the posterior lobe of the pituitary, 
the cerebro-spinal fluid, and blood. (1) Neither 
thyroid-feeding nor thyroparathyroidectomy in cats 
affects the pituitrin load of the posterior lobe of 
the pituitary body as tested by the action of similar 
strengths of extract upon the rat’s uterus and the 
blood-pressure of the pithed cat. (2) There is no 
evidence of the presence of pituitrin in the cerebro- 
spinal fluid of the fourth ventricle in normal, thyroid- 
fed, and thyroparathyroidectomised cats. (3) The de- 
fiUrinated blood of normal, thyroid-fed, and tbyro- 
parathyroidectomisod cats has no appreciable action 
on the rat's uterus. The blood of thyroid-fed cats 
has a greater depressor action upon the circulation of 
an anesthetized cat than has the blood of the normal 
animal. The blood of thyroparathyroidectomised cats 
has a pressor effect upon the circulation accompanied 
bv contraction of the kidnev and a diminution in the 
secretion of urine—W. A. Jolly : Reflex times in the 
South African clawed frog. The reflex times of the 
homonymous and heteronymous reflexes in the hind 
limbs of the spinal clawed frog have been measured 
at temperatures ranging from 14° C. to 30 0 C- The 
average heteronymous time (66 observations) Is 18* 7 <r 
(0*0187 second). The average homonymous time (68 ob¬ 
servations) is 14*9 <r. That Ls to sav, the crossed reflex 
time is longer than the same-side reflex time bv 3'8 

Prof, J, A. Onus and R, St. A, Heutfccete : Cellular 
immunity. Observations on natural and acquired Im¬ 
munity to cobra venom. (a) Natural Immunity*- 
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The minimum lethal dose of cobra venom for the cat 
i« twenty times that for the rabbit (by subcutaneous 
injection per kg.)* (b) Acquired Imnmmty. —When a 

rabbit is immunised to cobra venom the isolated heart 
and intestine, perfused with Locke's solution so as to 
remove the serum, withstand higher concentrations 
of venom than 'the heart or intestine of a normal un- 
immubised rabbit.—L. T. Hogben : Studies on 
synapsis. III. ; The nuclear organisation of the 
perm cells in IJbellula depressa. (a) The nuclear 
organisation of the germ cells in IJbellula debressa 
is investigated with a view to further knowledge of 
(i) relation of kinetic processes in prenieiotic and 
meiotic phases, and (ii) bearing of nuclear emission 
in oocyte upon integrity of chromosome complex in 
mpiotic phase, (b) In the prenieiotic telophase the 
chromosomes spin out into finely granular loops, dis¬ 
playing initially a polar disposition, becoming in¬ 
creasingly more attenuated in the spirophase, and fust 
recognisable individually in the prophase at attenuated 
convoluted filaments, (c) The Leptotene bouquet .is 
regarded as owing its character to the polarisation of 
the normal telophase*. (d) The behaviour of the 
“double nucleolus” has been thoroughly studied; the 
plasmosome is independent of the chromatin organisa¬ 
tion of the nucleus. 

Zoological - Society, November i(>. Prof, J. P, Hill, 
vice-president, in the chair.—Dr. W. A. Cunnington :■ 
Fauna of the African lakes, with special reference 
to Tanganyika. After referring to certain physical 
and geological features which have a bearing on the 
subject, the nature of the various animal forms in¬ 
habiting the lakes was dealt with. Tanganyika was 
shown to have a very distinctive fauna, in that (1) it 
includes many more different types than anv of the 
other lakes, (2) an extremely large proportion of them 
are not found elsewhere, and (3) certain forms 
(notably Gasteropoda) are considered to have a 
marine-like appearance. The view previously put 
forward which regarded the lake as the remains of 
an old Jurassic sea was considered untenable, since 
many of the types thought to be marine awl primi¬ 
tive belong to essentially fresh-water groups and 
show signs of specialisation. The Jurassic hypo¬ 
thesis proves likewise incompatible with recent geo¬ 
logical evidence. After discussing various other 
theories, it was suggested that Tanganyika probably 
owes its remarkable organisms to a prolonged period 
of isolation, coupled, perhaps, with the effect of an 
increased salinity which isolation would involve.-- 
H. F. Carter : Descriptions of the adult, larval, and 
pupal stages of a new mosquito from Lord Howe 
Island, South Pacific.* Prof. C. L. Boulenger : Filariid 
worms from mammalia and birds in the society’s 
gardens, 1914-15. 

Institution of Mining and Metallurgy, November 18. 

Mr. Frank Merricks, president, in the chair. (\ 
Brackanbnry; An automatic counting machine for 
checking trdm-wagons. At a quarry in which the I 
workmen were paid on piecework, their wages 
depending chiefly on the number of wagons of 
material sent to the dump and Over the weighbridge, 
the author devised a simple scheme for registering 
each wagon as it passed up the incline. The up¬ 
line was provided with catch-rails for the purpose of 
derailing runaway wagons, and as each wagon 
passed the open switch the wheel-flanges moved the 
ra jl* Suitable levers and wires connected the switch 
with art automatic counting machine situated in the 
office, with the result that every complete movement 
Of the switefwai! registered a new unit on the counter. 
Ip fchhf manner both the management and the work¬ 
men were satisfied that a ootreet record of the move¬ 
ments of the tram-wagons could be kept—H. C. 
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Robson : Converting high-grade matte in magnesite- 
lined converters. This paper contains a record of 
work done at the Spassky Copper Mine, Siberia, 
where in 1915 two io-ft. “Great Fallsmagpesite- 
lined converters were installed in place of thret «Fft, 
acid-lined converters. From the start the new con¬ 
verters were run with the idea of keeping a protective 
coating of magnesite on the brick lining. This was 
effected by blowing to white metal a 5-ton charge of 
matte with flux, followed by a similar amount without 
flux and j£ tons of cold matte, the whole being blown 
to blister-copper. One of the chief difficulties in con¬ 
verting high-grade matte is keeping the tuyeres open, 
especially with slags high in iron and low in silica. 
From his experience the author can see no reason 
why any commercial grade of matte should not be 
treated if correct working conditions be maintained; 
with matte assaying between 55 and 60 per cent, of 
copper it was not possible to produce a slag con¬ 
taining less than j 6 per cent, of copper. A blister- 
copper assaying about 988 per cent, of copper with 
a small percentage of .sulphur was always produced ; 
attempts to produce copper of a higher grade caused 
difficulties by the cooling of the charge. The paper 
contains tables showing respectively the operating 
data of the converters, analyses of the converter pro¬ 
ducts and by-products, and particulars of the operating 
tornperalures in three trial charges. 

Mnnean Society, November 18.—Dr. A. Smith 
Woodward, president, in the chair.-- Prof. E. S. 
Goodrich : A new type of tcleoslcan cartilaginous 
pectoral girdle found in young Clupeids. In the 
young of Clupea sprat lits, C. harangus, and (7. pit - 
chardus, about 20-30 mm. in length, the right and 
left coracoid regions fuse to a solid cartilaginous 
ventral bar, which becomes bent and again sub¬ 
divides in later stages. This fusion is probably a 
specialisation to strengthen the support of the pec¬ 
toral fins before the complete development of the 

dermal bones of the pectoral girdle..Dr. J. 

Willis ; Endemic genera in relation to others. In 
a paper of 1916 the deduction was made that in 
general endemic species of small area were not relics, 
but species in the early stages of spreading, and 
murh evidence has since been brought up to show 
the truth of this. It is now proposed to extend this 
deduction to endemic genera, and to endeavour to 
show that there is no appreciable difference between 
a local endemic and an allied genus of wide dis¬ 
tribution (of course, working always with groups of 
genera) other than age. The author has ridded up 
all the endemic genera of all the islands in the 
world, and for comparison also those of (1) West 
Australia, South Africa, and Brazil (the mainland 
areas richest in endemics); (2) of Australia, Africa, 
and South America; and (3) of the world. Examina¬ 
tion of the tables thus obtained soon shows that if 
one takes the families in groups of ten in order 
according to the number of genera they contain in 
the world (i>. beginning" with Composite and end¬ 
ing with monotvpie families), the proportion of island 
genera to' the total is closely the same throughout 
the list, and the same holds for all the four areas 
mentioned. Thus the first ten families contain 
40-1 per cent, of the genera of the world, 39*4 per 
cent, of those of Australia, Africa, and South 
America, 405 per cent, of those of West Aus¬ 
tralia, etc., and 383 per cent. (6q£ genera out of 
1582) of the endemic genera of islands. And the 
approximation is equally close all down the scale, 
so that the curves produced almost coincide. Com¬ 
parison shows with equal .clearness that the propor¬ 
tional representation among the endemic genera of 
islands decreases as one goes down the scale. The 
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first 100 families in the world have island endemic 
genera in 92, the genera being 12 9 per cent, of the 
total genera in the families. Tne intermediate 
92 families are represented bv 45 only, with 9-28 per 
■cent, of their genera, and the last 100 by 13, with 
872 per cent. 

Edinburgh. 

Royal Society, November 22.—Sir Alfred Ewing, 
vice-president, in the chair.—Prof. \V. Peddle : 
Fechner’a law and the so If-luminosity of the eye. 
This law states that the change of visual perceptivity 
is proportional to the fractional change in the inten¬ 
sity of the light. At weak intensities a term, regarded 
as constant, has to be added to the intensity of the 
external light on account of the self-luminosity of the 
£‘vc. By integration over the whole stimulated part 
of the retina Helmholtz obtained an expression for 
the perceptivity which agreed with observation in $0 
far as the general nature of the. relation between 
perceptivity and external stimulus is concerned. 
There was, however, a measurable difference for a 
certain range of intensities. A close correspondence, 
can be obtained by assuming that the self-luminositv 
term in Fechner’s expression is itself a simple func¬ 
tion of the external stimulus, rising rapidly to a 
maximum, and thereafter slowly falling to a steady 
value.—Dr. If. S. Allen : /Ether and the quantum 
theory. Although some supporters of the principle 
■of relativity reject the idea of aether, most physicists 
still employ the aether conception in describing elec¬ 
tric and magnetic phenomena. Certain classes of 
physical facts appear to contradict the laws of classical 
mechanics, and the quantum theory has been de¬ 
veloped by Planck and others to meet such cases, 
ft is argued itv this paper that the quantum 
theory necessitates the physical existence of lines 
or tubes of magnetic force as discrete entities, 
and yields a quantitative estimate of what must 
be the fundamental unit magnetic tube. This unit 
magnetic tube, is determined by the ratio of Planck’s 
constant, h< to the charge, e, of an electron, and is 
■equal to 4*12X10-’ e.g.s. units. Consequently, one 
e.g.s. line (one maxwell) contains 2 43x10* 44 quan¬ 
tum tubes.’* On this theory tether may be regards 
as an assemblage of lines of force in accordance with 
the representation given long ago by Faraday and 
Maxwell. 

Paris. 

Academy ol Sciences, November 15.—M. Henri 
Deslandrcs in the chair.- C, Moureu and A. Lepape ; 
The rare gases in natural gases of Alsace-Lorraine. 
The natural gases examined included five from 
petroleum wells of Pechelbronn, one from the Wit- 
telsheim potash mines, one firedamp from the Sarre- 
et-Moselle coal mines, and two from mineral springs 
(Niederbronn and Soulzmatt). The carbon dioxide, 
oxygen, combustible gases, and nitrogen (including 
rare gases) were determined and then the nitrogen 
was analysed separately. The rare gases were separated 
into two groups : argon with traces of krypton and 
xenon, and helium with traces of neon. The argon- 
nitrogen ratios found varied only between 0*91 and 
248, but the helium-nitrogen ratios varied much 
more widely, 23 8 to 2 6.—P. TModorldii : The thermal 
variation of the coefficient of magnetisation of sonie 
anhydrous chlorides and an oxide in the solid state : 
the magneton theory. Measurements were made on the 
anhydrous chlorides pf cobalt, manganese, and nickel 
and on manganous oxide at temperatures ranging 
between o° C. and 550 0 C. For the chlorides of nickel 
and cobalt the results conform to the magneton 
theory, but this is not the case for the determinations 
with manganese chloride and oxide.—R. da Malle- 
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mann : The rotatory po\ver of tartaric and mafic acids 
in solution. Study of the variations in rotatory power 
produced by the addition of benzene to alcoholic solu¬ 
tions of tartaric acid; the rotations are to the left for 
all colours, and the dispersion is normal. In aqueous 
solution this acid reverses its rotation in presence of 
calcium chloride, and the dispersion, at first abnormal, 
becomes normal after a certain quantity of the salt 
has boon added. Malic acid resembles. tartaric acid 
and shows similar variations, but in the inverse sense. 
—K. Darmols: The dispersion of the refraction of 
hydrocarbons. If n and n/ are the refractive indices 
of a given hydrocarbon for two colours, the difference 

n ~ n -, where d is the density, is called the specific 

dis]tension. For different classes of hydrocarbons the 
dill ('fences in the specific dispersion are sufficiently 
great to be of service in the analysis of mixtures such 
as occur in petrols.—A. Holland : The micro-chemical 
reactions of iodic acid. A description of the crystals 
obtained with iodic acid and salts of thallium, silver, 
barium, strontium, calcium, and rubidium.~-P. 
ldeury : The catalytic decomposition of an alkaline 
solution of sodium hypobromite by copper sul¬ 
phate. The opposing action of iodine. The 
decomposition of the hypobromite solutions was 
measured by the amounts of oxygen evolved in 1, 2, 
and 4 days. As little as 025 milligram of copper 
per litre of solution was found to exert a marked 
catalytic action. This effect can be completely 
counteracted by adding small quantities of iodine,- - 
C. Dulralsse; The ethylene isomerism of the mono- 
bromostyrolenes in the lateral chain.—P. II. Frlfcl: 
The presence of the genera Gangamopteris and 
Schizoneuta in the grits of Ankazomanga (south of 
Madagascar). The presence of these plants indicates 
a lower level of the Permian in Madagascar than that 
recognised by M. Boule in the Sakamcna Valley.— 
G. Bertrand : Observations on the properties of tear- 
producing substances and the measurement of their 
activity. Comments on the method used by MM. 
Dufraisse and Bongrand in a recent communication 
on the same subject. There are difficulties in the 
exact definition of the limiting concentration produc¬ 
ing effects on the eyes; moreover, the sensibility of 
the observer varies with the time of day. The mode 
of attack by the different irritating substances is not 
the same in all cases; chloropicrin, for example, acts 
suddenly, whilst the effect of other substances, of 
which monochloroacetone is an example, is progres¬ 
sive.—A. Bach and Mme. Sophie Zoobkolf: Contribu¬ 
tion to the study of the indices of the blood enzymes. 
The estimation of catalase, peroxydase, and etherase 
in one drop of blood.—E, Kay*ei7 The influence of 
luminous radiations on a nitrogen fixer. Cultures of 
Azobacter afrlc were grown under shades of coloured 
glass and the nitrogen was assimilated by the bacteria 
determined. The maximum nitrogen assimilation 
was under yellow and green fight.—J. Y. Meymaiw : 
In vivo, as in vitro , micro-organisms pass through 
the walls of a filter. — L. L6ger : The endogenous 
multiplication of Chloromyxum truttae, 

Rome. 

Reale Accademla del Llncel, June 4.—A. R6iti, vice- 
president, in the chair.—S, Placberie : Iterated func¬ 
tion of a rational integral one.—G. Fm: Surfaces 
of the 4th order with infinite discontinuous groups of 
birational transformations, l The author commences 
this series of papers with the F/4 containing two 
skew fines, the first example of the complete study 
of a group for which Seven’s quadratic form is 
ternary.— G. Clamicitn and C. Ravenna: Considera¬ 
tions regarding the function of alkaloids in plants.— 
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A, AttgeU aftd C. tutrl: Black compounds of pirrol, 
viii, —H. S. Washington ; ltalite, a new teucitic rock. 
This was -discovered by Baron G. A. Blanc and F. 
Jourdain on the western flank of the volcano of Kocca 
Monflna in a lava-current more than 100 metres in 
length.—G, Andreelt: Some functional inequalities 
leading to developments in series.—T. Bogglo ; Lines 
of force in a stratified spheroid.—C. Mineo : Trans¬ 
ference of co-ordinates along a geodetic. The formulae 
established by the author are applied to a numerical 
example in geodesy previously calculated by Fizzetti, 
and are found to agree with his results.—M. Paical : 
Resultant pressure on a wing of an aeroplane. This 
is a solution of a hydrodynamical problem in two- 
dirnenslonal stream-line motion by means of a con¬ 
formal transformation.—G. AUverti: State of con¬ 
traction of electrolytic metal deposits, i. Stoney’s 
method is applied to test whether the contraction is 
or is not due to thermic effects.—E. Oddoue ; Deter¬ 
mination of the seismic hypoccntre. An empirical 
formula is established connecting the depth of the 
hypocentre with the period of the waves of maximum 
length. As applied to recent earthquakes, this 
formula gives values for the hypocentric depth of 
from 9 to 13 km., agreeing fairly well with the known 
results obtained by more exact methods.—E. Cleric!; 
Pelagosite from Canalgrandc (Iglesias). This mineral, 
which was discovered in the form of encrustations on 
a cavern excavated by the waves, was found to agree 
in its properties with specimens obtained from Argen- 
tario.— L. Pleragnoli: Pathology of Ursus spelaeus 
from the caves of Equi. These remains, which were 
excavated by Prof. Carlo de Stefani, were found to 
be greatly affected by tuberculosis, showing these 
animals to be liable to the same diseases as man, and 
this to an extent which may have been instrumental 
in causing the extinction of the species.—C. Artom : 
Biology of the genus Artemia.—L. Petri: Cause of 
arrested development of the ovary in the olive. Ac¬ 
cording to Dr. Pirotta, olive-trees rould be classified 
into four distinct types, characterised by the presence 
or absence of sterile or fertile flowers, flowers with 
imperfectly developed ovaries, or mixtures of these 
forms. The author disagrees with Dr. Pirotta’s theory, 
and maintains that the arrested development of the 
ovary is a phenomenon common to all varieties of wild 
and cultivated olives, which may be brought about by 
extraneous temporary causes of recent date. The 
conditions favourable to the production of the different 
forms of flowers remain to be determined.—A com¬ 
mittee, consisting of L. Luzzatti, G. de Marchi, and 
U. Pirotta (recorder), presented a report on Dr, Giro¬ 
lamo Azzi’s prooosals for dealing with meteorological 
and geographical problems relating to agriculture. 


Books Received. 

The Principles of Economic Geography. By Dr. 
R.*N. Rudmose Brown. Pp. xv+208. (London: Sir 
Isaac Pitman and Sons, Ltd.) jos. net. 

Infant Education. By Dr. E. Pritchard. Second 
edition, Pp. xv+226, "(London: H. Kimpton.) 6s. 
net. 

Phv6iologv and Biochemistry in Modern Medicine. 
By Prof, J, J. R, Macleod. Third edition. Pp. 
xxxii+992+9 plates. (London: H. Kimpton.) 42s. 
net. 

The Yeasts. Bv Prof. A, Guilliermoml, Trans¬ 
lated bv Dr. F, W. Tanner. Pn. xfx-b424. (New 
York: L Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd.) 31s. net, 

Handbuch der Regionalen Geologic. Edited by 
Prof, O, Steinmann and Prof. O, Wllckcns. 20 Heft, 
III. Band, 1 Abteilung,: The British Isles. By 
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P. G. H. Boswell and others. Local Editor, J. W. 
Evans. With an Appendix, The Channel Islands, by 
J, Parkinson. Pp. 354+plates. (Heidelberg: Carl 
Winter.) 

Nucleic Acids. By Prof, W. Jones, Second edition. 
Pp. viii+150. (London: Longmans, Green and £'o.) 
9s. net, 

Bolshevik Russia. By G. E. Raine, in collaboration 
with Dr., E. Lubolf. l J p. 192. (London : Nisbet and 
Co., Ltd,) xj. net. 

London Trees. By A, D. Webster. Pp. xii-t-218-h 
32 plates. (London : Swarthmore Press.) 155. net. 

Medical Research Council and Department of 
Scientific and Industrial Research. Reports of the 
Industrial Fatiguo Research Board. No. 10: Pre¬ 
liminary Notes on the Boot and Shoe Industry. Pp. 
32 + vii plates. (London : H.M, Stationery Office.) 
u. 6i. net. 

A Last Diary. By W. N. P. Barbell ion. Pp. 
xlviii+148. (London: Chatto and Windus.) 65. net. 
Ancient Egypt. Part 4, 1920. (London : Macmillan 
and Co., Ltd.) 25. net. 

Prevention of Venereal Disease. By Sir G. Arch- 
dall Reid. Pp. xviii+447, (London : W. Heinemann, 
Lt,d.) 155. net. 

Science German Course. By G. W. P. Moffatt. 
Third edition. Pp. xii + 270. (London : W. B. Clive.) 
5 s - 

Practical Biological Chemistry. By Prof, G. 
Bertrand and P. Thomas. Translated from the third 
edition by H. A. Colwell. Pp. xxxii+348, (London : 
G. Bell and Sons, Ltd.) 105. 6rf. net. 

Highways and Byways in Northumbria. By P. A. 
Graham. "Pp, xviii+380. (London: Macmillan and 
Co., Ltd.) 7s. 6 d. net. 

The League of Nations Starts. An Outline by its 
Organisers. Pp. xi-f 282, (London : Macmillan and 
Co., Ltd.) 105. 6 d. net. 


Diary of Societies. 

THURSDAY, Dnum ». 

Royal Socmr, at 4.30.—Lord lL&yleiffh: Double Refraction and 
Crystalline Structure of Silica Glass,—Prof. J, W. Nicholson and 
Prof. T. R, Merton : The Effect of Asymmetry on Wave-lon^tb 
Determinations.—Prof, T. R. Morton: The Effect of Concentra¬ 
tion on the Spectra of Immiuous Gases,—Prof. E. Wilson : The 
Measurement of Low Magnetic Susceptibility by an Instrument 
of New Typo.—Prof. W. T. David : The Internal Energy of In¬ 
flammable Mixtures of Coalgae and Air after Explosion,—Prof. 
A. MoAulay : Multeniona and Differential Invariants. 

Linnean Society, at S.-^Prof. II. Newstead: Uganda Biology (Lan¬ 
tern Lecture). , , 

London Mathematical Bocirtt (at Royal Astronomical Society), at 
5.-8. Beatty: The Algebraic Theory of Algebraic Functions of 
One Variable.—F. Debono: The Construction of Magic Squares.— 
Prof. A, S. Eddington : An Application of the Calculus of 
Tensors to the Theory of Finite Differences.- 7 J rof, A. R. Forsyth : 
Derolopable Surfaces through a couple of Guiding Curves in 
Different Planes.—,T, E. Jones: The Distribution of Energy in 
the Neighbourhood of a Vibrating Sphere.—L. J. Mordell : 
(J) The Reoiprooitv Formula for the Gauss's Sums in a Quad¬ 
ratic Field. (2) A New Class of Definite Integrals.-Prof. O. N. 
Watson: The Product of Two Hyperyoometrio Functions.—Prof. 
W. H, Vounff: (t) Inteirration over the Area of a Surface and 
Transformation of the Variables in a Multiple Integral. (2) A 
New Set of Conditions for a Formula for an Area. 

Royal Sooibty or Wamour* (Balneology and Olimatolojrv Section ), 
at .*6.15,—Dr. Max Ponres: Mud Baths and Nephritis.—Dr. F. 
Hernaman-Johnson i The Importance of Combined Methods in 
D inarms it and Treatment.—Dr. 8. Burridge: Some Possible 
Ilbeffeots of Barium Waters. . tv 

iNSTTYnTTOTV or EuscrnTrAi, KffcmrraM (at Institution of CM! 
Engineers), at fl.—Adjourned Dlscnssion on Papers hr W. B. 
Wondbouse and R. O. Kapp nn The Distribution of Electricity 
and Some Economic Aspects of E.R.T. Distribution by Under 
around Cables. _ 

Royal Socibtt or Mkotctnt (Neurology Section), at R.30.—Dr. F. 
Bustard: Tabes, ft* Early Recognition and ^Treatment. 

* FRIDAY, D scum sun 10. 

Association or Economic Biologists (in the Botanioal Theatre, 
Imperial College of Science), at 2.90.-—Exhibition of Specimens 
and Short Com mnn I cations.—IV, Dowson: Problems of 

loonomlo Bifttosry In British East Africa—Dr. M. C. Rayner: 
Nitroyen Fixation In the Ericaoeie, 
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Hoiai Ahtik>nom n al Society, at S ( —J. K. Fothunnghum 1 A tiolu- 
trioii of Anoieut KolipMi (if tho 8ua.~W\ H, Wnght: The Dte- 
pJ*onment§ of the Hydrogen Absorption Line* in the Hpuctruiu 
of Nov* Genii norum in March, 1912, with Remarka upon thftir 
Interpretation,—H. 0, Plummer i The Question of Stationary 
UaUianU.—Her. J. G, Hagen: A Map showing Obscure Nebulas 
and their Situation towards the Milky Way,—V. H. Hepburn, 
M. A. Ainslie, W, H. Stenvemon, ftnd H. L. Woterfleld : Observa¬ 
tions of Saturn, 1920, November 6 to November 30.—0. I). Per- 
rine ; Oupbnld Variation: Acknowledging a Correction and Some 
Further Considerations,-~C. D. Porriuu : Behaviour of U&diation* 
at 4034-41 and at. x 4(154 in the Wnlf-Hayot Stars.—0, 1). 
Ferrwe : Presence of Kmifision at x\ 4634 and 4641 in tbe Bpertru 
of the Wolf-Rayet Stars. 

Physical Society or Lownow, at 5.—J. 8t. Vincent "Pletts: Some 
Slide Rule Improveroont*.—H. A. Allun; The Current Density 
in the Orator of the Carbon Are.—F. H. Newman : A Sodium 
Vapour Elootrie Diaoharg© Tube.—F. H. Nowman : Absorption of 
OajMsa iu the Electric Duoharge Tube. 

Royal Sociarr of Memoirs (Ollnleal Section), at 5.30, 

Institution of Mechanical Engines** (Informal Meeting), at 7. 

Technical Inspection Association (at Royal Society of Arts), at 
7.30,—Dr. G. H. Gulliver : Some Features of Tensile Fractures, 

Rot At Society or Medicine (Ophthalmology Section), at 8.30, 

MONDAY, Peceubbh 13. 

Royal Qeoohaphic-al Society (at Lowther Dodge), at 5.-Lt.-CoiuUr. 
R. T. Gould t The History of thu Chronometer. 

Royal society or Medicine (War Section), at 6.30.—Surg.-Comdr. 
E, L. Atkinson: Snow Blindness: its Prevention, Cause, and 
Treatment. 

Institution or Elbcthjcal Enoinehiis (»t Chartered Institute of 
Patent Agents, Staple Inn Buildings), at 7,—W. J. Minton and 
Others: Discussion on (1) Percentage and Accuracies; (2) Meter 
Constants and Standards; (3) Name-plates. 

Institution or Mechanical Knoinlewj (Graduates* Meeting), at 7. 
i—A. G. Hop king : Dio Casting. 

Royal Institute or British architects, at 8.—M. g. Briggs: 
Saracenic Architecture In Egypt and Palestine. 

Royal aooiKTr or Arts, at 8.—A. Chasten Chapman: Micro- 
organisms and Some of their Industrial Uses (Cantor Lecture). 

Institute of Brewing, at 8—H. Lloyd Hind : The Reconstruction 
of French Breweries. 

Chemical Industht Omii, at 8.—Dr. W. II. Ormnndy and Others : 
Discussion on Phoaphoresoemw and Invisible Light. 

SuHverons 1 Institution, at 0,—F. H. A. HardoaatleThe Work 
of the Measuring and Quantity Surveyor, and the Use and Abuse 
of Bills of Quantities. 

Faraday Society (at Chemical Society), at 8.—Annual General 
Mooting.—At 8.15.—Prof. E. D. Campbell : A Force Field Dissocia- 
tirni Theory of,Solution applied ^0 Some Properties of Steel 
(Discussion to be opened by Dr. A. E. Ox lev),—A. L. Norburv : 
The KJectrlea? Resistivity of Dilute Metallic Solutions.—W. E, 
Hughes: The Forma of Fdeotro deposited Iron and the Effect 
of Acid upoii it? Structure. Part I. Deposited from the Chloride 
Bath. 

TUESDAY, Dkcembkr 14. 

Royal Horticultural Society, at 3. 

Rotal Society ot Mhpioink (Therapeutics and Pharmacology geo- 
Mon) (at Mount Vernon Hospital), at 4.30. ->-I)r. W. K. Dixon. 
Quinine Derivatives as Local Anwsthetios.—Dr. O. Inchley : Ah- 
sorption of Drugs by means of the Eleotrio Current.-^Dr. \Y. E. 
Dixon and Dr, D. Cow : Actions of Isomeric Methyl Chlorides 
of Tellurium. 

Royal Society or Midi cure (Medicine Section) (at London Hos¬ 
pital), at o.—1), Hunter: Tho Results of Fractional Test Meals 
on Patient*. 

Royal Statistical Society, at 645. 

Institution or Petroleum Technologists (at Royal Society or 
Arte), at 6.30.—Capt. P. W. Mnngin : Boring in Palestine. —F. 
Baling: Estimation of Sulphur bv the Lamp Method. 

Institution or Civic Kngtwvma, ut 5.30.--Sir R<diert A. HodfteM, 
lit., and S. A. Main: Notes on the Standardisation of Shook 
Tests, and Dismission on this Paper and on the three Papers 
on Notched-Bar Testa read at the Meeting on November 30. 

Royal Photograph to society or Great Britain, at 7. 

Qubrett MlouoscorrcAr, Club (at 11 Ohandos Street, W.ll, at 7.30. 

Illuminating Knoixekiuno Society (at Rovai Booiety of Arts), at 
8.—Report on Progress during the Vacation, and an Exhibition 
of New Development* in Lamps and Lighting Appliances, 
Til uni tun Mon-photometers, etc. 

Rotal Antktiopological Institute, at 8.16,- -Capt. L. \\\ G. Mai- 
colm : The Ethnography of the Central Cameroons. 

WEDNESDAY, Dkcembrh Hi. 

8™'im m guns Technology (at Royal Society of Arte), at 2.30,- 
W. A. Whatmough: The Re-Annealing of Glass.—-Dr* C. J. Peddle : 
The Dcvehipment of Various Type* of Dlass. Parts VI., VII., 
VIIL, ami IX .: Kiliiiatc Glasses containing Sodium Oxide, Potass¬ 
ium Oxide, and Lead Oxide. 

OmcAL Society (at National Physical Laboratory), at 3.30,—Dr. 
J. S. a Anderson 1 Photographic Shutter testing; Testing of 
Objectives: Differential liefractometry for Liquid*: Immersion 
Refrttctdinot.ry3. Guild: Curvature Mcaauram«hts; Note on 
Pyramidal Error in Prisms: Note on the Correction* for Tem¬ 
perature and Atmospheric Pressure In Rcfractomotry,— 3. Guild 
and Miss A. B. Dale: Critical Anglo Rofracfniaptry.—T. 
Hmith: The Dispersion of Glass and the , Determination of 
Probable Correction« to Observation*: Notes on the Calculation 
of Multiple-Glass Objectives.-T. Smith and G, Milne: A Re¬ 
calculation of the Objectives of Stein bell and Volt, with addi¬ 
tions. 
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Geological Society or London, at 5.30.—Dr. T. 0. BosWorth: The 
Tertiary and Quaternary Geology and Teotonios of the Littoral 
of Peru.—H. Woods: Tho Fauna of the Tertiary Deposits of 
Northern Peru. 

Institution or Electrical Engineers (Wireless Section) (at In¬ 
stitution of Civil Engineers), at d^-Gapt. R. <3. Troneh; Range 
of WDoles* Stations. 

Rotal Microscopical Society (at Mortimer Halls, Mortimer Street), 
at 7.30.-^Convenia*lonfl.—At 8.—Ordinary Meeting- 

Royal Society or Auto, at 8.—MajorGen* Lord Lovat: Forestry. 

Institute or Obemintbt (London and South-East Counties Section) 
(at 30 Russell Square),, at 8.—.Annual Meeting. 

Rotai. Mytroholooioal SocrETT, at 8.-Dapt. C. K. M. Douglas: 
Temperature Variations in tho Lowest Four Kilometres.—A, P. 
Waiuwrlght ■. A New Form of Sunshine Reoordet (Meehanioal 
Tvpcl.--Lt.-Col. J. E, E. Oraster: An Investigation of River 
Flow, Rainfall, and Evaporation Records. 

THURSDAY , December lfl. 

Royal Aeronautical Society (at Royal Booiety of Arts), at 6.30.— 
H. lticardo: Possible Developments in Aircraft Engines.—A. J. 
Wow lodge : The Instalment of Aeroplane Engines. 

Institution or Mining ani» Metallurgy (at Geological Society), 
at ,).30.—E. J. Prior: Some Sources of Error in Alluvial Boring* 
—U. Fi. Palmer: Some Observations on Mining by the Opencast 
or Stripping Method. 

Institution or Klsctbical Engineers (at Institution of Civil 
Engineers), at 0.—Discussion : Report on the Heating of Burled 
Cables. 

Institution or Automobile Enqineeiib (Graduates* Meeting) (at 
28, Victoria Street), at 8.--T. E. B. Whiting: Oarburation. 

Chemical Hocmi (at Institution of Moohanical Engineers), at 8.— 
Sir R. Robertson : Lecture: Borne Properties of Explosives. 

Rontgx.v Society (in Physios Lecture Theatre, University College), 
at 8.16. 

FRTDAY, Deceinsjt 17. 

Institution or Mechanical Enoincbu, at 6.—Dr. W. J, Walker; 
Thermodynamic Cycles in Relation to the Design and Future 
Development of Internal-oomhustion Motors. 

Royal Society or Artb, at 8,—Col. R. ,T. Btordy : The Breeding of 
Sheep, Llamas, and Alpacas in Peru, with a view to supplying 
Improved Raw Material for the Textile Trades. 

SATURDAY , December 18. 

Physiological Society (at 8t. Thomas* Hospital!, at 4. 
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The Practical Teaching of Science. 

HE resumption by the Board of Education 
of the publication of memoranda prepared 
for the Office of Special Inquiries and Reports is 
to be welcomed. Before the war a constant 
stream of valuable information on educational 
progress and experiment at home and abroad 
issued from this source, and if not much more 
came of each individual contribution than is ex¬ 
pected from the reports of most Government in¬ 
quiries, these memoranda were, in the mass, 
sensibly affecting educational thought and prac¬ 
tice. The war inevitably checked the stream in 
its course, and it is one more encouraging sign 
that we are, however slowly and painfully, re¬ 
turning to a time of peaceful development, or at 
least preparing for such a return, when wc note 
that the stream has begun to flow again. 

The recent appearance of a modest pamphlet, 
iu the familiar green paper covers, entitled 44 Some 
Experiments in the Teaching of Science and Hand¬ 
work in Certain Elementary Schools in London,” 1 
is of peculiar value at the present moment. It is 
true that the experiments described were cut short 
by the war, but it is important that the conclusions 
to be drawn from thdVn should be studied now, 
when not only in elementary and central and 
secondary schools, but also in the new day con¬ 
tinuation schools, we are faced by the problem 
how best to combine efficiency and economy in 

Pamphlet Mo. 36 . Pp, 34 . Stationary Office.) 
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the effort to stimulate intellectual development 
through science, not as an isolated study, but 
as a branch of the humanities. Before 1914 we 
had tended to give up the idealistic drean| that 
if all schools were fitted up with laboratories, or 
had access to laboratories, equipped for the aca¬ 
demic study of chemistry and physics, progress 
was assured. The view was winning acceptance 
that for perhaps most young people the best ap¬ 
proach was through the motor activities, through 
carrying out in practice the general idea of 
“teaching science by making things,** or, in other 
words, discovering scientific principles by solving 
practical problems. The idealist had come to 
earth, and we may hope that if his head remains 
in air his feet will continue to feel the ground he 
walks upon. 

In the report which we have now before us 
the claim is made that the experiments carried 
out in the higher classes of elementary schools 
and in central schools, the latter of which take 
young people on to about sixteen years of age, 
go to show that a scheme of instruction in science 
which is based largely on handwork, and makes 
no excessive demand on theory, is far wider in 
scope than has hitherto been suspected. But the 
report only confirms the lessons to be drawn from 
two earlier reports—the invaluable “Manual In¬ 
struction in Public Elementary Schools,’* issued 
in 1910, and, on a higher plane of studies, the 
44 Report on Science Teaching in Public Schools/' 
issued in 1909—the most striking scheme in which 
was one where handwork and brainwork went on 
together. 

The claim now' definitely made is one which is 
entitled to respect because it is enunciated, not by 
any mere theorist spinning theories as he contem¬ 
plates the ceiling through a cloud of tobaccq 
smoke, but by skilled observers speaking on be¬ 
half of actual practitioners in the art of teaching. 
The principle involved is commended to the 
earnest consideration of those who are anxiously 
thinking out what kind of practical rooms and 
what sort of laboratories are to be installed in the 
new' part-time day continuation schools, for young 
people between the ages of fourteen and sixteen 
who spend most of their time in the office or 
workshop and only a precious seven or eight 
hours a week in school. They have the choice 
between text-book instruction supplemented by a 
modicum of experiment in a formal laboratory 
and practical instruction in a workshop which is 
equipped with the essential fittings of a labora¬ 
tory. They may well come to the conclusion that, 

S 
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while for those who have before them years for 
continuous study the former method is to be com¬ 
mended, with those who have but an hour or two 
a week in which to quicken their scientific ap¬ 
preciation a sound working knowledge of a far 
wider range of scientific phenomena, with a bear- 
ing upon daily experience, can be gained under a 
system which combines the workshop and the 
laboratory than by the conventional text-book 
treatment of science. 

Such is the problem before us, and a possible 
solution, stated in their simplest terms. As re¬ 
gards elementary education, the question is 
settled so far as Governmental authority is con¬ 
cerned by the requirement of the Act of 1918 that 
every local education authority must make suit¬ 
able provision for the practical instruction of older 
children. If this practical instruction is to have 
an educational significance beyond the mechanical 
repetition of manipulative exercises, however use¬ 
ful in themselves, then the illustration, the work¬ 
ing out: in concrete materials, of scientific princi¬ 
ples or formulae must he the very basis. For the 
older children in elementary schools, and also on 
the industrial side of central schools, such a com¬ 
promise between the laboratory and the workshop 
is inevitable. In county boroughs and urban dis¬ 
tricts, where large, well-equipped centres are pos¬ 
sible, the laboratory and the workshop may be 
separate rooms, provided that the intimate rela¬ 
tion of one to the other i® recognised, so that the 
problem set and illustrated in the laboratory is 
worked out at the bench, or, conversely, the pro¬ 
cess employed in the workshop is dissected and 
its principle revealed in the laboratory. 

This is precisely what is going on in the one new 
type of school which has been evolved in this twen¬ 
tieth century of ours. Junior technical schools are 
very different from the preparatory trade schools or 
pre-apprenticeship schools which they are gener¬ 
ally supplanting. Their purpose is to give a 
young person intending at sixteen to take up an 
apprenticeship in some brand) of the engineering 
or building trades or professions, even archi¬ 
tecture or naval architecture, not only a human¬ 
istic training in English subjects (and, for the 
brighter intelligences, in a foreign language), but 
also a firm foundation in mathematics, in me¬ 
chanical drawing, and in the abstract principles 
underlying that branch of applied science popu¬ 
larly known as 44 mechanics,” on which they may 
build their careers—some going no further than 
to become the foremen of industry; others, during 
or at the end of their apprenticeship, proceeding 
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to university courses and becoming the Kelvins 
and Moultons of the future. 

Even in the sphere of adult education which is 
opening out before us there is scope for work on 
these comparatively simple and unambitious lines. 
The intelligent artisan who awakes to deficiencies 
in his early education and is anxious to improve 
his scientific equipment will often find the initia¬ 
tion into natural philosophy easier by way of the 
laboratory workshop than through the lecture 
theatre and the merely experimental laboratory. 
But here the argument must not be pressed too 
far, for the greatest is he who is able on reaching 
man’s estate to venture into strange seas of 
thought alone, and the man of science is great 
who approximates to that higher and more 
abstract ideal. 

Vitalism versus Mechanism. 

The System of Animate Nature: The Gifford Lec¬ 
tures delivered in the University of St . Andrews 
in the Years 1915 and 1916. By Prof. J. Arthur 
Thomson. (In two volumes.) Vol. i. Pp. 
xi + 348. Vol. ii. Pp. v-f349-687. (London: 
Williams and Norgate, 1920.) Price 30s. net 
two vols. 

HE subject of the Gifford lectures was in¬ 
tended by the founder to be natural theo¬ 
logy regarded as a natural science and treated, 
just as astronomy or chemistry would be, with 
entire freedom from any prepossessions whatever. 
This rather difficult task has been attempted by 
two biologists, Dr. Hans Driesch in 1907-8, and 
Prof. J. Arthur Thomson in 1915-16. The first 
of these lecturers tells us that he set put to follow 
biology along its own path—that is, from its nine¬ 
teenth-century ‘‘naive realism ” towards its transi¬ 
tion to ,4 a branch of the philosophy of Nature,” 
and such a progress he accelerated in no small 
degree by a method of treatment that was both 
critical and constructive. It was critical inasmuch 
as it included a penetrating analysis of the nature 
of the transformations that occur in living sub¬ 
stance, thus leading to the rejection of the notion 
of a peculiar ‘‘vital energy form,” and—which is 
equally important—it involved also a thorough 
criticism of the 41 pseudo-psychology ” that had 
been employed in the study of animal behaviour. 
But it was also constructive in that it developed 
an old concept—that of “entelechy ’’-—deriving 
from this a series of “psyefioids” which were re* 
garded as factors in organogenesis, metabt)lism, 
and behaviour. The Drieschian psychoids afle net 
energetic agencies, but they function, as Leibnit* 
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sug“ge s ted in regard to the human soul, like a 
wise prince among his subjects, or a good 
father in his household, by directing, suspending, 
and releasing activities rather than by exerting 
them* 

Now, after this strong and tough fare purveyed 
by Driesch, Prof. Thomson’s book may almost 
be called “light reading”; dearly it could not 
have been written from an easy chair, but it can 
easily be read in such. The aim of a study of 
animate Nature, Prof. Thomson tells us, “is to 
state the general results of biological inquiry 
which must be taken account of if we are to think 
of organic Nature as a whole in relation to the 
rest of our experience,” and it is just such a survey 
that he presents to us in a most agreeable manner. 
There is no inclination to make, or adopt, a 
system, and the criticism is seldom very penetrate 
ing. One is told what is meant, in contemporary 
literature, by the ideas of “Body and Mind,” 
“Organism,and Mechanism,” “Adaptiveness and 
Purposiveness,” “Disharmonies and Shadows” 
that prevent us from seeing, in the organic world, 
“the True, the Beautiful, and the Good,” and so 
on. But, in the main, the discussion centres 
round the contrasted hypotheses of mechanism and 
vitalism. 

What is vitalism? There are at least three 
grades, the author says. First there is a recogni¬ 
tion that the physico-chemical processes that go 
on in inorganic materials cannot explain animal 
behaviour; knowing only the former, we cannot 
predict the latter. This is the “very thin edge 
of vitalism.” Next there is the view that some 
particular “vital force,” or mode of energy, 
operates in living substance, but not elsewhere. 
Lastly, it has been thought that the organism is 
the seat of a non-energetic factor, or entelechy. 
This is “thorough-going vitalism." In addition 
to these hypotheses there is Mr. E. S. Russell’s 
“methodological vitalism ”—a biological fact, such 
as a migration, is a unique activity which has 
to be explained. It is not explained by decom¬ 
posing it into an infinity of physico-chemical re¬ 
actions, for then the fact itself disappears, and 
we are left only with a great number of little, 
partial views or aspects of it, which are, no doubt, 
expressions of a mechanism of matter and energy, 
but not the thing itself. We must, therefore, 
study animal behaviour; not as a series of energy- 
transformations or even as the result of the 
operation of mind, but as irreducible data to be 
dealt with by themselves. This Prof. Thomson 
regards as the most satisfactory attitude yet sug¬ 
gested, and there can be little doubt about that; 
it is a method rather than an “ism,*’ and its out¬ 
come i* investigation* 
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What is mechanism? As usually understood, 
the mechanistic conception of life states that the 
activities of organisms are physico-chemical 
—and nothing else. The notion comes do^a to 
us from Descartes, who recognised nothing in the 
organic world but matter and its configurations 
and motions (for, even when he placed the “ sensi¬ 
tive soul” in man, he did not regard that as 
essential to animality). Now, matter, when our 
hypothesis of mechanism was elaborated, meant 
the chemical atoms; its configurations were 
chemical compounds, and its motions the 
expressions of energy-transformations. How to 
deal with consciousness on this hypothesis was 
always difficult, but, as a rule, the thorough¬ 
going mechanist ignored the condition, and re¬ 
garded as “ realities ” only objective things and 
processes. This was called 14 monistic panhylism ” 
—which sounds well, at all events. 

Whichever of these attitudes one takes up (for a 
biologist is expected to be either a mechanist or 
a vitalist) depends on one’s education and its media, 
and also upon one’s temperament. Thus Prof. 
Thomson “ confesses to some sympathy with those 
who ask why there should be all this straining and 
striving to remove organisms from the domain 
which includes the stars and precious stones, 
Northern Lights and dewdrops ”; but he does not 
think that mechanism “exhausts the reality of the 
earth and the heavens, still less that of the flower 
in the crannied wall.” On the other hand, Prof. 
D’Arcy Thompson is "not ashamed to uphold” 
that “the earth itself and the sea, the earth with 
its slowly changing face and the sea multitudinous 
with all its tides and currents and great and little 
waves, constitute a mechanism; the heavens them* 
selves, the sun and moon and all the little stars, 
are a glorious mechanism.” Obviously, having to 
make the choice induces sentiment. Now it would 
not be rash to say that the difference between 
mechanism and vitalism may suggest that between 
the Homoousians and the Homoiousians, but, like 
Gibbon when he wrote about the Arian contro¬ 
versies, one fails to trace any "real and sensible 
distinction” between the “isms” that concern us 
here. What does one find if he tries to think it 
all out in the light of strictly modern* physical 
speculation? Does “determinism ” mean anything 
at all in science? It is 14 strict” only when we deal 
with mathematical functionality, and even then 
is not that just because the human mind, having 
made the rules , expects the answer? Obviously, 
this “ism” is a method, and not a result. Then, 
again, it is still very convenient to speak about 
atoms, etc.; but in pure speculation (which is our 
field just now) we must get down to bedrock con¬ 
ceptions. Then the ultimate data of science are 
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not even space-time coincidences, and not even 
the 4 x's, dy's, de's, and dt's (for these can have 
significance only when they are referred to other 
dx's, etc.), but the relations between these unsub¬ 
stantial ghosts of reality and other similar ghosts. 
And are not these relations most obviously the 
products of the mind? If so, is not our 
mechanism at the same time also vitalism? 

Plainly, then, there is occasion for strong and 
re$olute thinking in biology, as well as in physics, 
and until that has been done there ought to be an 
end to these back-number controversies. One fails 
to find this in Prof. Thomson's book, but, none 
the less, it is a book that most certainly ought to 
have been written. It takes stock, so to speak, 
of the situation of speculative biology at the begin¬ 
ning of a new phase in science, and it does so in 
a manner that is candid, comprehensive, and most 
attractive. Even to have compiled the biblio¬ 
graphy, for which a host of young biologists will 
be thankful, is worthy of the gratitude of both 
students and investigators. J. J. 


A Study of Weeds. 

Wetds of Farm Land. By Dr. Winifred E. 
Brenchley. Pp. x+ 239. (London : Longmans, 
Green, and Co., 1920.) Price 12s. 6 d. net. 

T is a healthy sign of the broad-minded, prac¬ 
tical way in which agricultural research is 
being conducted that this handsome book on 
weeds should come from Rothamsted. It is neces¬ 
sary to employ the utmost refinements, of mathe¬ 
matical and physical discussion in order to deter¬ 
mine the water-retaining power of soil particles, 
and to make recurring counts of the bacteria and 
other organisms present in a gram of soil, if the 
expert is to be furnished with the data he requires 
in order to advise the farmer on the manuring and 
cultivation of his soil. But the best of manures 
will fail of effect if the land is not clean, and agri¬ 
cultural investigators run the danger of perform¬ 
ing harmonics on the academic string if they do 
not constantly vitalise their thinking by watching 
the fanner at work and learning from him where 
the real difficulties arise. 

Dr, Brenchley's book deals with weeds, and 
introduces us straightway to a big, and as yet 
an unsolved, problem—that of competition among 
living plants. As Rothamsted showed years ago, 
all the improvements in our agricultural plants, 
that selection for immense vegetative capacity 
which makes them such excellent productive 
machines, have not fitted them in the least to stand 
competition. When the wheat crop on a part of 
the Broadbalk field was left unharvested to sow 
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itself and recur to* the wild life of struggle, it 
persisted for only three seasons. By that time 
the weeds had taken possession of the land, and 
the wheat could hold its own no longer. A weed 
is nothing more than a plant which can scratch 
a living under the stress of competition with culti¬ 
vated crops and in spite of the wholesale destruc¬ 
tion wrought by tillage operations. 

Dr. Brenchley begins her book with a de¬ 
scription of the devices by which weeds en¬ 
sure their continuance and distribution. Some,' 
like the poppies, depend on the abundance 
of their seed; others, like the dandelion, have 
developed a plume or other device to spread 
wide their seed ; others, again, like the creeping 
thistle or couch grass, possess a creeping under¬ 
ground stem which will yield a plant from every 
fragment. This part of the philosophy of weeds 
is easy; we can see why particular weeds are 
abundant, but why other equally well endowed 
plants do not become weeds is less evident. As 
in other domains of thought, teleology is a fine 
weapon of argument until someone reverses it. 
There are other factors in competition we do not 
in the least understand. Why should certain 
plants, chiefly European, harmless enough at 
home, have such a deadly power of spreading and 
becoming weeds in the worst sense when they 
are let loose in Australia or America ? The prickly 
pear has rendered millions of acres unusable by 
man or beast in Queensland; every new country 
shows some invader in impudent possession, 
“having the time of its life." 

The factors in competition are as yet beyond 
our summing; some slight reaction to soil or 
climate may depress or improve the "constitution " 
of the plant to a degree that is not apparent and 
certainly not susceptible of measurement, yet that 
slight change does determine whether the plant 
can or cannot stand competition. Dr. Brenchley 
supplies an example in point. Spurrey and sheep’s 
sorrel are perhaps the most useful of indicator 
weeds—sure signs of soil acidity and lack of lime. 
Spurrey may be said never to be seen on chalk 
soils; on the sour Bagshot sands it will over¬ 
whelm the wheat. Yet these plants, when grown 
in pots and plots free from competition, grow 
better in limed or chalky soils than in their natural 
medium. The same thing has been observed with 
the calcifuge leguminous plants. 

The latter part of Dr. Brenchley's book is occu^ 
pied with a discussion of the association of par¬ 
ticular weeds with soils, especially arable soils, a 
question of which she has made the first system¬ 
atic study, and thereby upset a good many state¬ 
ments that had been put out on insufficient pb* 
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servation. Many oi the results are still contra¬ 
dictory and far from conclusive; in fact, this is 
a field of applied ecology demanding further study. 
Within a given climatic zone we ought to be able 
to associate soil types with weeds, and so prepare 
a soil map accurate enough for working purposes 
from surface observations of the arable land flora 
alone, with quite a limited amount of checking by 
analysis. 

Another question to which Dr. Brenchley de¬ 
votes a good deal of attention is that of the via¬ 
bility of seeds as bearing on the unexpected flora 
which often appears on the bared surface of a rail¬ 
way cutting, a newly ploughed field that has been 
long in grass, or even the spoil heap of subsoil 
from a well or a ditch. Rank luxuriant charlock 
almost invariably springs up, yet it is difficult to 
see either how that somewhat heavy seed could 
be carried there, or that it could have been dorm¬ 
ant in the soil. Charlock has been observed to 
cover a piece of newly ploughed moorland, broken 
up for the first time in its history so far as was 
known, and remote from any other arable land. 
The oldest inhabitants always know that certain 
fields will be smothered with charlock if they 
are ploughed deep, or broken up from grass 
after a long term of years. Yet the via¬ 
bility of seeds when stored is not great, nor do 
Dr. Kidd’s experiments on the retarding effect 
of carbon dioxide on germination quite decide the 
question. Under ordinary conditions a seed con¬ 
tinues to respire as long as it is alive; in the 
long-stored wheats at Rothamsted, for example, 
the embryo is burnt out, as it were. But under 
suitable conditions—say, of the carbon dioxide con¬ 
tent of the air—can the seed assume a static con¬ 
dition and yet retain its germinating capacity, its 
life, for an exceptional term of years? Dr. 
Brenchley’s figures for the number of arable seeds 
that germinated in samples of soil from different 
depths taken from land which had been down in 
grass for various periods indicate a progressive 
dying off of the buried seed, the numbers being 
comparatively few after thirty years of grass. 
But the subject would repay further study, espe¬ 
cially as regards charlock. 

One of the best of Dr. Brenchley’s chapters 
deals with the prevention and eradication of 
weeds; they may be summed up in good cultiva¬ 
tion and a sound rotation; smother crops are only 
effective to keep, not to make, land clean. 
Chemical methods have their occasional uses, like 
spraying with copper sulphate solution for char¬ 
lock, but no farmer should need them after he 
has once got his land in order. 

Dr. Brenchley’s book should find its place in 
all agricultural libraries; it has the vividness and 
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interest of the record of personal Observation and 
thought that no mere compilation ever possesses. 
A word of praise should also be given fo the illus¬ 
trations ; the photographs of parasitic plants 
attached to their hosts will be of interest to ifhany 
botanists, while the drawings are new and char¬ 
acteristic. A. D. H. 

Facts and Theories for the Social Worker. 

1) An Introduction to Sociology: For Social 
Workers and General Readers . By Prof. J, J. 
Findlay. Pp. xi + 304. (Manchester; At the 
University Press; London ; Longmans, Green, 
and Co., 1920.) Price 65. net. 

(2) The Social Worker . By C. R. Attlee. (The 
Social Service Library.) Pp. via+ 286. (Lon¬ 
don; G, Bell and Sons, Ltd., 1920.) Price 
6s. net. 

(1) 41 T pHE ‘unit * in sociology is the group.” 

1 Throughout this “ Introduction to 
Sociology ” the author holds fast to this basal 
conception, and amid his many excursions into 
varied fields of study he is constantly turning 
back to the “group,” unfolding its many 
implications, and by its means striking a path 
“through the jungle of social questions.” 

In this treatment of the group conception 
emerges the author’s view that “the political 
philosophers have been far too prone to present 
an antithesis between The State and The Individ¬ 
ual, whereas the conflict should always be viewed 
as between The State and The Voluntary Group.” 
The former method gives a fal^e superiority to 
the State, and begs the question of the place of 
the other groups in the life of the community. 
But if we throw over the supreme authority of 
the State we are left with two alternatives, neither 
of which seems satisfactory. We may elevate 
some other group to the highest place; the 
Syndicalist, for example, would make the group 
of producers supreme. That way lies no solution, 
for the association of producers is less representa¬ 
tive than the State as it exists at present. We 
may, on the other hand, with Mr, G. D, H. Cole, 
attempt to balance the producers' association (The 
National Guild) by a consumers* association; but 
even so we are driven to look for a third group 
with authority over both; and Mr. Cole’s tertium 
quid resolves itself into something not unlike our 
present State. Prof. Findlay does not aim at a 
final solution of this problem, “A new region,** 
he says, “now awaits to be explored; ... the 
various groups which, under ‘ the aegis of the 
democratic State, have developed self-conscious¬ 
ness and power, must now be brought into har¬ 
monious relation with each other and with the 
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State which claims to be their master.” But in 
hts discussion there is much that is suggestive 
and illuminating. 

In bis chapter on occupation and leisure the 
author finds the contrast between profession 
and trade to lie in the fact that the former 
is based on service, the latter on exchange, and 
he sees hope for the future in the thought that 
"society has never accepted the economic basis.” 
Industry must be professionalised. This can be 
done—it was done during the war—through the 
trade unions and the employers’ associations 
realising that they exist “to do the work of the 
trade, to produce the goods.” 

The book is fresh, alive, and interesting. The 
author holds that we “must begin with the 
present: describing and defining what we witness 
with all the power of abstraction we possess.” 
Hence we find less in this book about the Todas 
and more about the League of Nations than in 
most treatises on sociology. Perhaps for an 
“ Introduction ” its very facility will prove to some 
extent a drawback. The simplicity of outline 
which the beginner demands is lost in the wealth 
of illustration and in the multitude of apt com¬ 
ments in many spheres of present and past experi¬ 
ence. But the system is there if the reader has 
the wit to come by it; and the student of sociology 
who reads the book will go back to his task with 
renewed vigour. 

(2) It is not very long since the only picture 
called up by the term “social worker” was that 
of an unprepossessing female, of uncertain age, 
but of undoubted respectability, who periodically 
descended from her refined atmosphere to view 
the lives of those strange beings “the poor.” But 
the rapid extension of the sphere of State activity; 
the devolution of administrative functions to local 
bodies, and of advisory, and sometimes of execu¬ 
tive, functions to workers, voluntary and official, 
paid and unpaid; the quickening of the social con¬ 
sciousness of the Church; and, perhaps most of 
all, the awakened self-consciousness of the work¬ 
ing classes, no longer content to be experimented 
upon, but resolved to work out their own solution 
of whatever social ills they are heir to—all this 
has made the ordinary citizen aware to a fuller 
extent than ever before of his social responsibili¬ 
ties. If we arc not all "social workers,” we have 
at least come to pay tribute to the value and the 
difficulty of the services which the “social 
worker ” performs. 

Major Attlee in his book explores the wider 
denotation of the term. He reviews the oppor¬ 
tunities for social service, in the chari¬ 
table society, the prison, the mission, and the 
Church; in connection with the Poor Law, 
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the Labour Exchange, the Care Committee, the 
Public Health bodies; and even in the trade union, 
the friendly society, and the co-operative society* 
All these are grist to Major Attlee’s mill; and 
rightly so. The social fabric has become self- 
conscious through and through, and since in this 
new age these activities must be performed, it 
is desirable that they should be performed with 
intelligence and enlightenment. The book is full, 
racily written, and made alive with interesting 
first-hand illustration. Not only to the aspiring 
social worker, but also to those who are old in the 
service, and to the ordinary citizen, the book 
should prove a mine of information and a par¬ 
ticularly inspiring example of the spirit in which 
the social worker should pursue his task. 

The volume is the first of a series to be 
entitled “ The Social Service Library ” and 
edited by the present author. We look forward with 
interest to the publication of the other volumes in 
the series. 

Our Bookshelf. 

A Dictionary of Scientific Terms: Pronunciation, 
Derivation, and Definition of Terms in Biology, 
Botany, Zoology, Anatomy f Cytology, Embryo - 
logy, Physiology. By I. F. Henderson and Dr. 
W. D. Henderson. Pp. viii + 354. (Edinburgh 
and London ; Oliver and Boyd, 1920.) Price 
18s. net. 

The present work contains definitions of about 
10,000 terms, including several hundred lately 
coined expressions, many of which have not 
hitherto appeared in a dictionary. In a first 
edition all the attempts at definition are not likely 
to be happy: “coelom” is “a cavity of the body 
derived from the mesoblast”; "ccelomoduct,” 
“ the duct leading directly from the genital cavity 
to the exterior in Cephalopods and in Annulates ”; 
“nephridium,” “any excretory organ, usually the 
excretory organ of Invertebrates”; “micro- 
nephridia” is not given, though the obsolete and 
misleading “ plectonephridia ” appears; “sclero¬ 
tome,” “a partition of connective tissue between 
two myotonies”; "notochord” is not given, 
though “vertebra” is; “acanthin,” "a substance 
like chitin, strontium sulphate, forming the 
skeleton of the Radiolarians”; "nanoplankton,” 
"microscopic plankton”; “entclechy,” "the real¬ 
isation of forms in plant and animal life which 
have the power of reproducing their kind.” 

Alternative pronunciations are frequently given, 
as “different centres of learning have different 
types of pronunciation ”; but one may seriously 
question the admissibility of many of theses— 
e.g. of accenting “abdomen” and "gluteus” on 
the first syllable, or "popliteal” on the second* 
or "madreporite” and "mediastinum” on the 
third; while the only pronunciations given for 
"lorica,” "vesica,” and "posticous” (oi> the 
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syllable) are frankly impossible. To neglect the 
established “rules of the game u in this matter is 
merely to encourage anarchy. “Anlage” should 
be accented on the first syllable. 

The preparation of a dictionary of so many dif¬ 
ferent sciences and subsciences is a formidable 
undertaking for two authors; the writers have, 
however, attained a considerable measure of 
success. 

The Evolution of a Coast 4 ine: Barrow to Aberyst¬ 
wyth and the Isle of Man, with Notes on Lost 
Towns, Submarine Discoveries, etc . By W. 

Ashton. Pp. xvi + 302. (London: Edward 
Stanford, Ltd, ; Southport: W. Ashton and 
Sons, Ltd., 1920.) Price ios, net. 

The author gathers every possible kind of evi¬ 
dence to prove that there has been a widespread 
downward tendency in the land levels of the 
western coast of Britain, which has continued 
from a beginning, one gathers, after Neolithic 
times. He has read widely and with profit, 
though not always with discrimination, but his 
book will be of value to students, especially if 
they also have Sinel's “Geology of Jersey to 
consult alongside It. The coast is considered 
section by section with, frequently, a popular geo¬ 
logical introduction. The author works out a 
conjectural map of some ancient coast-lines, such 
as that of Cardigan Bay, which he suggests 
was once all lowland, and the land of the famous 
story of the Lowland Hundred or Cantref y 
Gwaelod retold by T. L. Peacock in “The Mis¬ 
fortunes of Elphin.” In this he is almost certainly 
right in the main, though some of the scraps of 
evidence quoted are conjectural, and it is doubt¬ 
ful whether enough is allowed, either in this 
section or in others, for the consolidation, with 
the lapse of time, of the boulder clay which 
formed the main part of the lost lowlands. It is 
rightly stated that there has been distinct loss of 
land within historic times, but protection at the 
public expense is difficult, because the public does 
not appropriate land gained from the sea, and 
this, in the last thirty-five years, has been more 
than seven times the land lost. Even on the west 
coast gains have counterbalanced losses. The re¬ 
productions of old maps and prints are a valuable 
feature of the book. 

Has the North Pole been Discovered? By 
Thomas F. Hall. Pp. 539 +maps, charts, etc. 
(Toronto: Richard G. Badger.) Price 2.50 
dollars. 

The Feary-Cook question still arouses con¬ 
troversy in the United States, and the author 
of the book before us, a former captain in 
the American Merchant Service and a past 
member of the Nebraska Legislature, has 
elaborately cross-examined the various narra¬ 
tives by Peary and his colleagues. He concludes 
that there is no conclusive evidence that either 
of the two claimants reached the North Pole, He 
states that he began his investigation with full 
faith \n Peary ; if so, his feelings have been so 
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strongly roused that .his statement is marked by 
the appearance of bitter personal bias. He main¬ 
tains that the speeds claimed by Peary in his last 
marches are impossible, that Peary’s photographs 
are shown by incompletely obliterated shadows 
not to have been taken in the latitudes claimed, 
and that Peary’s different narratives are incon¬ 
sistent and contradicted on essential ques¬ 
tions by those of his negro companion, Henson. 
The author also claims that recent ascents of 
Mount McKinley show that Cook must have 
achieved the ascent of that mountain. 

Whether the author’s criticisms of Peary are 
fundamental, or based merely on honest errors 
in the narratives, on inconsistencies due to 
haste in publication, and on photographs 
which were prepared as book illustrations, 
and not as evidence, will doubtless be ultimately 
settled by the opinion of competent and impartial 
American geographers. 

The Mystery of Life as Interpreted by Science. 
By R. D. Taylor. Pp. 176. (London and 
Felling-on-Tyne : The Walter Scott Publishing 
Co., Ltd., 1919.) Price 3$. 6 d. net. 

Most readers of Nature seek enlightenment on 
“The Mystery of Life as Interpreted by Science ”; 
but whether they will find it in the little book 
which Mr. R. D. Taylor presents under this title 
is open to question. All life is psychic in its 
essential being, and every atom is “ a psychic ” 
endowed with super-consciousness defined as 
native cognition, determinative and directive, in- 
bred in the structure of every atomic centre. This 
super-consciousness is the law of its being. In 
accordance with this law every atom radiates at- 
tractional emanations into the related atom of next 
lower radial potency, and coincidently receives 
radiations from the next higher. The “radial- 
attractional law of gravitation,” which is not only 
the act of tending towards a centre, but is also co¬ 
incidently the act of developing towards a source 
(and thus includes all human aspirations), is the 
theme of a book the metaphysical implications of 
which call for no further notice here. 

Directions for a Practical Course in Chemical 
Physiology . By Dr. W. Cramer. Fourth 

edition. Pp. viii+137. (London: Longmans, 
Green, and Co M 1920.) Price 4 s. 6d. net. 

In the present edition of this laboratory manual 
the arrangement and method of treatment adopted 
in previous editions have been retained, while the 
subject-matter is also largely the same as that in 
the edition reviewed in Nature of March 25, 1915. 
Two additions have been made—a simple experi¬ 
mental arrangement for demonstrating cell- 
respiration, which was devised by Dr. Drew, is 
described, and a section has beep added on the 
balance between acids and bases in the organism. 
In the latter a brief account is given of the ele¬ 
mentary facts of the physical chemistry of acids 
and bases, and simple experiments by Which they 
can be verified are described. ( 
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Letters to the Editor. 

[ithe Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , or to correspond with 
the writers of, rejected manuscripts intended for 
this or <my other part of Nature. No notice is 
taken of anonymous communications.] 

Heredity and Acquired Character*. 

In his letter headed “ Heredity ” published in 
Nature of November 25 Sir Archdall Reid has not 
done justice to himself or to your readers. He 
endeavours to gain attention once more for a jocose 
misrepresentation of the meaning of the term 
“acquired characters,” and in order to do so neglects 
to mention the fact that in Nature, vols, lxxxviii, and 
Ixxxix. (1911 and 1912), the matter was very fully 
treated in letters from himself and others, including 
two from me (vol, lxxxix., p. 61 and p. 167). It 
is the simple fact that in those volumes Sir Archdall 
Reid had his fling in attempting to mystify your 
readers with a facetious misrepresentation of the 

a er use of the term “acquired characters.” The 
lous nature of the case presented by him was 
exposed at that time, and he adds nothing to it to-day. 
It would be sufficient to refer your readers to that cor¬ 
respondence, the mention of which is avoided by Sir 
Archdall Reid on the present occasion, were it not 
difficult for many people to obtain the volumes in 
which it occurs. 

I may, therefore, state here that Sir Archdall Reid’s 
joke or trick consists in ignoring the special and 
definite significance which has been given (originally, 
I believe, by Wallace) to the term “acquired charac¬ 
ters,” namely, that of an English equivalent or code¬ 
term for Lamarck’s words “les changements acquis.” 
He, on the present occasion, as in 1911, deliberately 
and professedly treats the statements of accredited 
writers concerning “acquired characters ” as though 
they were using those two words in what he calls 
their “natural sense,” and not (as they themselves 
declare they are using them) in the special Lamarckian 
sense as a “code-term.” He thus creates confusion 
and mystification. He declares that every character 
which 'makes its appearance in the course of develop- 
ment from the egg-cell to the end of life is in the 
natural sense of those words an “acquired character,” 
and he charges writers who maintain that “acquired 
characters ” are not transmissible with making a 
statement which is “purely nonsensical.” “There is,” 
says Sir Archdall Reid, “absolutely no meaning in the 
Neo-Darwinian statement that acquired characters are 
not transmissible. It is like a declaration that five 
miles weigh five pounds.” To that the obvious reply 
is: “If you, without any warrant, alter the estab¬ 
lished signification given by the Neo-Darwinian to 
the chief term in his statement, you can, of course, 
convert it into nonsense, and your proceeding is 
merely farcical.” 

Though many readers of Nature are undoubtedly 
acquainted with Lamarck’s “ Philosophic Zoologique ” 
and the careful definition given by him of what he 
meant by his words “les changements acquis,” it is 
desirable to cite here what Lamarck said, since Sir 
Archdall Reid, in order to give an air of sincerity to 
his little joke, poses as an ignoramus, and possibly 
others really do not bear in mind Lamarck’s state¬ 
ments. Sir'Archdall Reid says (November 25): “1 
daresay I am wronp, but I should be glad to learn 
just how I am wrong.” Further, he writes: “If it 
be thought that I am mistaken as to all this, can 
anyone tell us in precise terms what in the world the 
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Lamarckian controversy was about?” It 1 a difficult 
to suppose that Sir Archdall Reid has not read his 
Lamarck, and still more difficult to believe that he 
has forgotten the letters published in Nature in 191 x 
and 1912, where he was plainly told “ju 9 t how he is 
wrong,” and also what the Lamarckian controversy 
was, and is, about. In any case, I will now quote 
what Lamarck wrote about “ les changements acquis ” 
and state what the Lamarckian controversy was, and ^ 
is, about. Lamarck enunciated in his " Philosophic 
Zoologique ” (Martin’s edition, vol. i., p. 235) two 
laws, the first of which postulates the production of 
departures in shape and structure of the organs of an 
animal from the shape and structure normal to the 
species in normal conditions—when the animal is sub¬ 
jected to what were hitherto unusual conditions; 
whilst the second asserts that the changes thus 
acquired (“acquired characters” of English writers) 
are transmitted in generation to offspring. The 
limitations given by Lamarck's own words must, of 
counso, be carefully observed. Lamarck writes : 

" pREMiitRK Loi.—Dans tout animal qui n’a point 
d£pass£ le terme de scs ddveloppements, I’emploi 
plus frequent et soutenu d’un organe quelconque 
fortifie peu & peu cet organe, le d^veloppe, l’agraodit 
et lui donne une puissance proportionnee & la dur^e 
de cet emploi; tandis que le d^faut constant d’usage 
de tel organe l’attaiblit insensiblement, le d&^riore, 
diminue progressivement ses facultds, et finit par le 
faire disparaitre. 

“ DBUXittMK Loi.—Tout ce que la nature a fait 
acqu£rir ou perdre aux individus par 1’influence des 
circonstances ou leur race se trouve depuis longtemps 
expos^e et, par consequent, par I’emploi pr6dominant 
de tel organe, ou par celie d’un ddfaut constant 
d ’usage de telle partie; elle le conserve par la 
g^n^ration aux nouveaux individus qui cn proviennent, 
pourvu que les changements acquis soient com- 
muns aux deux sexes, ou & ceux qui ont produit ccs 
nouveaux individus.” 

Those arc Lamarck’s two laws. The first is uni¬ 
versally admitted to be a correct statement of observed 
fact in numerous cases, though it is not to be 
accepted as formulating a primary or fundamental 
property of living matter. 

The second law—stating that “les changements 
acquis” (for which words, in the exact sense in which 
Lamarck used them, the English term “acquired 
characters ” was many years ago adopted and estab¬ 
lished as an equivalent) are preserved by generation to 
the new individuals born from the parents which have 
acquired those changes in accordance with the first 
law—has been challenged by many naturalists and 
accepted by others. Lamarck makes it abundantly 
clear that the characters transmitted to a new genera¬ 
tion—with which he is concerned—are changes in 
form and structure acquired by the parents as a result 
of more frequent and sustained use of some organ or 
of constant disuse of such organ resulting from the 
influence of circumstances to which their race has 
been for a long time exposed. It would have ren¬ 
dered misapprehension more difficult had the term 
“acquired changes ” been adopted instead of “ acquired 
characters” as the English equivalent of “change¬ 
ments acquis.” The distinctive attribute of the 
acquired characters so indicated and defined is that 
they are departures (either increase Or decrease) from 
the usual or normal size, form, or structure of this 
or that part, arising in an organism “which has not 
yet passed the limit of its [individual] development ” 
when that organism is submitted to novel conditions. 
They are novelties which arise under novel conditions, 
departures from the normal which occur when the 
environment peases to be— in certain important par* 
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which is associated with the normal 
form bf the species/ 

The “ Lamarckian controversy ” about which Sir 
Archdall Reid affects to be ignorant was, and is, as 
to whether the changes of structures set up in the 
manner indicated in Lamarck’s first law are ever 
transmitted by generation to progeny. It has been 
demonstrated that such changes do occur, but no 
satisfactory evidence of their transmission by genera¬ 
tion to progeny has been produced. It is admitted 
that, so far as we know, such a transmission is 
possible, and, in the period at which Lamarck wrote, 
the assumption that such transmission occurs was a 
reasonable one. But hitherto all attempts to give 
convincing demonstration of its occurrence have failed, 
though such attempts have been, and still are, made 
by able biologists. 

Before concluding this letter, may 1 direct the atten¬ 
tion of readers of Nature to the correspondence on 
this subject which was started by Sir Edward Fry in 
1894 (vol. li., p. 54), to which 1 contributed a long 
statement? Sir Edward, owin^J to his lack of 
acquaintance with Lamarck’s writings, was genuinely 
misled by the term “acquired characters,” then less 
familiar than it is to-day. E, Ray Lankestkr. 

December 8. 


In Nature of November* 25 there appears a long 
letter from Sir Archdall Reid on the subject of 
heredity. In this letter he seeks to show that 
the whole controversy about the inherltability 
of acquired characters—perhaps the controversy 
of most vital importance in biology—is a mere 
“pother” about “words full of sound and furv, signi¬ 
fying nothing.*' “All the characters of the indi¬ 
vidual/* he assures us, “are innate, acquired, and 
inheritable in exactly the same sense and degree.” 

Sir Archdall Reid must have a singularly poor 
opinion of the intelligence of his co-workers in the 
field of biology if he thinks that they have wasted, 
and are still wasting, their time in a meaningless 
controversy. The list of such “wasters/* moreover, 
must include the honoured name of Darwin himself, 
who had a very clear idea of what was implied in 
the term “inheritance of acquired characters,” only 
he termed it the “ inheritance of the effects of use and 
disuse/* 

The fact is that the whole of Sir Archdall Reid’s 
letter rests on a mere play with words. I recollect 
reading of a lawyer who, in defending a client on a 
charge of slander, maintained that “villain” was a 
perfectly harmless epithet, since logically and etymo¬ 
logically it only signified a servant employed on a 
farm. 

Sir Archdall Reid begins by stating that all 
characters are acquired in response to external condi¬ 
tions, since there are no characters, but only potentiali¬ 
ties, in the formless germ, and these potentialities will 
not be realised unless conditions are favourable. Did 
Sir Archdall Reid imagine that this was doubted by 
any biologist? Is it not, on the contrary, so elemen¬ 
tary and self-evident that every biologist/in discussing 
genetic questions and assuming an irreducible mini¬ 
mum of intelligence in his hearers, takes it for 
granted ? 

If, however. Sir Archdall Reid thinks that such an 
assumption is unjustifiable, let me try to make the 
issue a little dearer. 

The egg of any animal will only develop its innate 
possibilities as manifested in the features of the adult 
animal if the surroundings are favourable, but the 
development results in a definite type. If the sur¬ 
roundings are unfavourable the type may not come 
to fruition, but there will be an obvious attempt to 
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attain it; the egg of the shrimp, for instance, never 
shows any tendency to develop into the same form as 
the egg of a fish, There is, of course, for every egg 
a particular combination of circumstances which is 
especially favourable and may be termed the normal 
environment, and the normal life of the anim#n and 
the function of its organs consist in answering 
the demands made upon it by this environment. 

If, now, the environment be altered to such a 
moderate extent that the animal is still able to respond 
to it, then the use of certain of the animal’s organs 
and their growth will be altered. On that point all 
are agreed; the difference between opposing schools of 
biologists begins when the question is raised as to 
what will be the characters of the offspring of the 
altered individual. 

The Neo-Darwinian or Weismannian school main¬ 
tains that the germs produced by the altered animal 
will be precisely like the germ which gave rise to 
that animal. If they develop in the normal environ* 
ment of the species they will give rise to individuals 
conforming to the normal specific type; if they 
develop in the same circumstances as their imme¬ 
diate parent they will show similar divergences from 
the specific type. 

The Lamarckian school, on the other hand, contends 
that the germs of the altered animal become them¬ 
selves slightly altered, so that if they arc allowed to 
develop in the normal specific environment they may 
still in their earlier stages of growth show a trace 
of the altered structure of their parent; and, on the 
other hand, if they are allowed to develop in the 
same circumstances as their parent they will manifest 
the altered structure acquired by the parent mote 
rapidly and in stronger degree than did the parent. 

I have already had occasion to direct the attention 
of readers of Nature to the fact that certain experi¬ 
menters on the Continent claim to have estab¬ 
lished the truth of these two essential postulates of 
Lamarckism. This claim may be ill-founded or well- 
founded—that is a matter for argument—but no 
reasonable Neo-Darwinian would fail to admit that If 
the claim proves to be well-founded the Lamarckian 
position will be established. 

Sir Archdall Reid states that, “apart from varia¬ 
tion, like exactly begets like when parent and child 
develop under like conditions.** Leaving aside for 
the moment the quibble about the word “variation/* 
the Lamarckian contention is that like does not 
“exactly beget like,” but that the influence of condi¬ 
tions on the character of the individuals composing a 
species is cumulative from generation to generation . 
There is a rapidly accumulating body of evidence In 
favour of this view; for a piece of evidence to which 
my attention has recently been directed I am indebted 
to my friend and colleague, Prof. Dendy. It is as 
follows : The peach in Europe is a deciduous tree. 
Transplanted to Reunion it has become an evergreen 
in the lowlands of that island, but has remained 
deciduous in the highlands. If a seed be taken from 
the evergreen tree and grown in the highlands it will 
still in the first generation give rise to an evergreen 
tree, although Its ancestors were undoubtedly 
deciduous. 

Finally, I should like to say that the sense in which 
I understand the word “variation,” and the sense 
in which I think it is understood by the majority of 
my co-workers, is a divergence from the normal 
appearing among the offspring of a normal individual 
when the normal environment remains unchanged, 
and in that sense It should be used by Sir Archdall 
Reid. E. W. MacBridr. 

Imperial College of Science, South Kensington, 
London, S.W.y.’ December S. 
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Th« Energy of Cyclones. 

In Nature for December 2, p. 436, Sir Napier 
Shaw remarks: “There can be no doubt, 1 suppose, 
that solar and terrestrial radiation are ultimately 
responsible for the kinetic energy of the winds.” Jf 
we include other possible radiations from space and 
the effects of high-velocity cosmic matter striking 
the upper limits of the atmosphere, few will fail to 
agree. Not many years ago the theory mentioned by 
Mr. J. R. Cotter (Nature, November 25, p. 407;, 

' that the energy of a cyclone is derived from the 
heat-energy of the earth’s surface,” would have 
been considered as most probably correct. How¬ 
ever, Mr. W. H. Dines, with the aid of about 
250 soundings of the upper air with self-registering 
balloons, proved that the lower central parts of 
cyclones are actually cooler and denser than the sur¬ 
rounding parts. That, his conclusion is of general 
application so far as western Europe is concerned 
the daily Upper-Air Temperature Charts issued by the 
Meteorological Office show. 

Fig, 1 shows the distribution of temperature in 
cyclones found bv Mr. W. H. Dines, and in the face 
of such a distribution it appears to be impossible to 
attribute their growth and disappearance to the heat¬ 



ing and cooling of the troposphere. Local heating 
of the atmosphere near the earth’s surface does cause 
up-rushes of air, resulting in thunderstorms, etc., but 
they never seem to result in cyclones. 

In view of the actually determined distribution of 
temperature in cyclones being as shown in Fig. 1, I 
suggested (Phil. Mag., July, 1915, April, 1916, and 
March, 1918) that the upper, as well as the lower, 
limits of the atmosphere become irregularly heated, and 
that the general and local winds of the earth result 
from the interaction of the movements set up by these 
two layers of heated air. Referring to Fig. t, it will 
be noticed that the line of division BB between the 
stratosphere and the troposphere is lower at the centre 
of the cyclone than at its margins, and that the tem¬ 
perature at the centre of the depression is lower than 
near the margins. So marked is this lowering of 
temperature that, in spite of the lower pressure, the 
central air is denser than that surrounding It, and 
there is, consequently, no tendency for the column of 
air to rise. On the other hand, above BB the tem¬ 
perature of the stratosphere at the cyclonic centre is 
higher than It is at the margins at similar levels, and 
the pressures at the centre being lower as weil, there 
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is a strong lifting power exerted upon the troposphere 
by the stratosphere. So long as such lifting action 
is in operation the cyclone persists. 

With regard to the general circulation upon which 
the travelling cyclones are superimposed, all the regis¬ 
tering balloon ascents yet made indicate that the tem¬ 
perature conditions of the greater cyclonic circulations 
of the polar areas are similar in nature to those of 
(hu smaller ones; nor is there as yet any evidence 
suggesting that the conditions of decay in cyclones 
differ in anything but degree from their conditions of 
growth. 

Sir Napier Shaw has pointed out that rain and 
many other weather conditions are very often due to 
the “embroidery” of the cyclone rather than to the 
rising air in the centre of the cyclone itself. The 
Daily Weather Charts show that, especially near the 
margins, (he effect of the oncoming or growing 
evdone, impressing its circulation upon already exist¬ 
ing winds, is often to cause damp, warm air-currents 
to mount over dry ones, and thus to produce rain and 
cloud. Mr. W. H. Dines (Nature, November 18, 
p, 375) may be quite correct, therefore, in holding that 
cyclones do not result from warm air of the tropo¬ 
sphere flowing over cold air near the earth’s surface; 
and Lt.-Col. Gold (ibid.. November n, n. 345) may 
be equally correct in believing that rain is often due 
to such conditions obtaining in cyclones. However, 
such movements are secondary phenomena, and may 
add some energy to an already existing* cyclone, for 
the reasons given by Sir Oliver Lodge (ibid.. Novem¬ 
ber 25, p. 407). 

The formation of a cyclone, as Sir Napier Shaw 
(ibid., December 2, p. 437) states, shows that 
“the region covered hv a cyclone has simply 
lost a certain part of the air which it normally 
possesses. In one example 1 estimated the loss 
as equivalent to 40,000 cubic km, at sea-level. 
Beyond all doubt or question air had gone; it was 
not piled up in anticyclones fore and aft, as we used 
to think the convected air of our cyclones must be; 
it was gone clean away.” According to my concep¬ 
tion, the upper limit of the atmosphere is often heated 
locally by radiant energy or high-velocitv matter from 
without. Heated protuberances are thus formed at 
the upper effective limit of the atmosphere. The air 
of these protuberances then flows away in all direc¬ 
tions, leaving cyclonic conditions below the area 
where the protuberance was formed. 

, „ R. M. Dbelky. 

Tintagil, Kew Gardens Road, Kew, Surrey, 
December 4. 


Name for the Positive Nucleus. 

May I ask in what way “the hydrogen nucleus or 
unit of positive charge,” for which Sir Oliver Lodge 
(Nature, December 9, p. 467) provides us with A 
choice of brand-new names, “ proton, ambron, 
merron, uron, prime, centron, and hylon,” differs 
from our very old friend “hydrion,” the familiar 
hydrogen ion of the physical chemist? The point 
occurred to me when Sir Ernest Rutherford sug- 
gested the new name “proton” for it in Section A 
Association this year. Its new hypo¬ 
thetical rdle as “the brick of which all atoms are 
built up, electrons acting as cement,” although 
probably more acceptable to chemists than the curious 
inversion of this which afforded to a past generation 
of physicists such peculiar aesthetic and Intellectual 
gratification, ought not to be allowed to obscure the 
fact that there is nothing hypothetical or protonic 
about the .particle itself. In 1920 Hydrogen fen, *s 
the common constituent of that very common class of 
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substances called acids by the chemist, surely does not 
need a cheice of seven brand-new names. In fact, one 
Faraday did some very important work indeed in the 
subject generations before the modern hydrophobic 
school, with its inveterate aversion to “anything wet," 
had arisen, Frederick Soddy, 


The Stereoscopic Appearance of Certain Pictures. 

Da. Edridge Green’s explanation on p. 375 of 
Nature of November 18 does not go quite far enough. 
It is true that a picture in correct drawing and per¬ 
spective will be correct only for one eye, but the eye 
must be situated at a certain point which is geo¬ 
metrically defined by the elementary rules of perspec¬ 
tive. A photograph taken by a pin-hole camera or 
with any good lens is in true perspective. It should 
be viewed at the same angle as that with which it 
was taken; in other words, it should be viewed from 
a distance equal to that of the pin-hole (or a certain 
point in the lens combination) from the plate. 

Photographs and illustrations are generally viewed 
at too great a distance. With an angle of view of 
55 0 the eye should be at a distance approximately 
equal to the longest dimension of the picture. If this 
is considerably less than 250 mm. to 350 mm. (say 
10 in. to T4 in.) a lens must be used, not for magni- 
fication—which is a disadvantage in the case of 
coarse-grained process blocks—but to enable the eye 
to be used at approximately the right position. 
Exactness is not necessary, as the eye is so easily 
pleased. An ordinary reading-glass may be used for 
the illustrated papers, but it must be held close to 
the eve. The result is sometimes very striking. 
Photographs of complicated instruments or of com¬ 
plicated machinery in a factory, which are scarcely 
intelligible when viewed in the ordinary way, standout 
almost as solid as with a binocular stereoscope. 
Partly because photographs, illustrations, and pictures 
are generally viewed with both eves, and partly 
because the distance is usually much too great, 
accurate perspective representation, as a rule, pro¬ 
duces no stereoscopic illusion whatever. 

A. P. Trotter. 

Ajaccio, Corsica, December 3. 


Luminosity by Attrition. 

The following workshop observations may throw 
some additional light on luminosity by attrition, the 
subject of recent correspondence in Nature : 

Blocks of optical glass are cut into slabs by means 
of a soft steel circular saw, the edge of which is 
usually charged with diamond-dust, a copious flow of 
a' lubricant such as petrol, paraffin, or soapy water 
being employed. 

Within the block of glass at the line of contact 
with the saw there Is often visible a blue-tinted white 
fight, limited to the acting portion of the edge of 
the saw. The light is not thrown downwards in the 
direction of motion, as in the case of a shower of 
sparks or of an ordinary flame. 

The bluish-white light is most apparent when the 
cutting is forced, when the saw is blunt, and when 
an insufficient amount of diamond-powder is used. 
When the saw Is working welt the light can only be 
seen with difficulty by excluding extraneous light. 

There Is no evidence of any temperature cracking 
ov*r the cut surfaces, and 1 know of no instance in 
which the petrol or paraffin has been ignited even 
when, the saw is cutting at the extreme edge of the 
gift** ih .contact with the air. 

When carborundum is used instead of diamond- 
powder—ithe carborundum, however, being Injected 
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with compressed air and a water lubricant em¬ 
ployed—a dull reddish light appears. It is difficult 
to say if this reddish light Is accompanied by anv 
characteristic heat cracks, as the cutting action with 
carborundum is more complicated, there being a 
secondary side abrasion at the surfaces of the saw 
which might obliterate minute heat-cracks. > 

Jambs Weir French. 

Anniesland, Glasgow, December 8. 


Tragic Death Feint of a Snake. 

On Sunday morning, May 30, about 10 o*clock, 
l noticed a common western hog-nosed viper, about 
20 in. in length, basking on the lawn in the warm 
sunshine. I approached the serpent in company with 
a friend to make some investigation of it, and only 
to interfere with it enough to keep it from crawling 
away. The creature went through the usual feint 01 
being a dangerous snake that is peculiar to this 
species, and quickly began to coil and recoil and to 
hide its head under its body. After it had done this a 
short time it turned on its back, but continued to 
writhe as though injured severely. Gradually it 
assumed a position simulating that of a dead snake 
lying on its back, with its mouth completely inverted 
and bleeding. This was done in such a wav that the 
head appeared to be completely mashed or severed. 
The exudate of blood from the entire surface of the 
mouth was perfect. It was the most complete and 
well-carried-out feint of a tragic death that I have 
ever witnessed, and all without the least torture or 
stroke of any kind from me. I only detained the snake 
by placing my foot in front of it and turning it back 
once at the beginning. We left the creature in this 
apparently killed condition, only to see that it dis¬ 
appeared In a very short time. 

My observation of this genus Heterodon (hog-nosed 
viper), which is not a viper at all, has shown me that 
it always puts up the tamest kind of bluff before 
hiding its head, but never before have I observed this 
complete performance with a bloody exudate from the 
inverted mouth. I am convinced that it will not 
often be carried out thus completely unless the condi¬ 
tions of season, the weather, and the development of 
the snake are just right. In other words, I think 
that it must be a peculiarity of some maturity of 
growth, and that the full vigour of a warm day in 
late spring or early summer must enter into it. 

W. E. BARTUtrr. 

Belle Plaine, Kansas, U.S.A., November 22. 


The Alkaloids of fteneelo jaootuea. 

In the Notes in Nature of November 4, p. 321, 
reference is made to "Seneeio jacobaea, the source of 
the disease in sheep in Nova Scotia." It should read 
"cattle" instead of “sheep, 1 * for although injurious 
to sheep it has not been fatal to them as It has 
been to cattle. The “ Pictou cattle disease ” has in 
some quarters led to change of the common name 
“St. James ragwort** to “ cattle-kill"—a term 
analogous to “ lamb-kill ** for Kalmia glauca and 
K. angustifolia, supposed to be poisonous to young 
sheep. 

The alkaloids of Senecio jacobaea were, under the 
auspices of the Nova Scotia Institute of Science, 
planned to be investigated by the late Dr. Eben 
MacKey, of the University of Dalhousle, on the 
chemical side, and by Prof. C. L. Moore on the 
biological side. ' A. H. MacKay. 

Education Office, Halifax, Nova Scotia, 

November 22. 
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T HE design of instruments to aid the navigation 
of aircraft, like all other branches of aero¬ 
nautics, has been greatly accelerated by the war, 


Instruments for the Navigation of Aircraft. 

By G, M. B. Dobson. 



Ti lirwini ii ‘na 


Km. 1 .— R.A.K. gyro turn ImJic’Rtor Mark V. «, gyro wheel; fi t oblique 1ioI«b for air-drive i c, shaft 
carrying gyro wh*el communicating motion to pointer; <f, cam on shaft c ; c, controlling spring \/ % cam 
altering tension of *piing r, worked by lever g-. 

though many of the in¬ 
struments required are 
only now reaching their 
final stages of develop¬ 
ment, and instruments to 
effect navigation—as dis¬ 
tinct from pilotage by the 
aid of landmarks—were 
scarcely used during the 
war. 

^Before and during the 
lifer stages of the war 
errors of the mag¬ 
netic compass as used on 
aeroplanes were the sub¬ 
ject of much discussion, 
and numerous designs 
were tested with the view 
of overcoming its defects, 
which are, unfortunately, 
really inherent. The 
gyroscopic turn indicator 
has now solved this prob¬ 
lem by taking over some 
of the original duties of 
the compass. Provided 
the aeroplane be flying 


mediately becomes untrustworthy. It must be 
remembered that in a cloud the pilot of an aero¬ 
plane has no means of knowing whether he Is 
turning to rig?ht or left, 
or flying straight. Thus 
previously the compass 
was used both to keep a 
straight course and to 
obtain the bearing of that 
course. The gyroscopic 
turn indicator—originally 
due to a suggestion by 
Prof. J. B. Henderson— 
is now available in 
several forms, all of 
which work well, and en¬ 
able a pilot to turn and 
straighten out again 
while in a cloud almost 
as easily as in clear air. 
With the presence of this 
instrument the compass is 
required only for showing 
the direction of flight 
during the time the aero¬ 
plane is flying straight. 

The gyroscopic turn in¬ 
dicator depends for its 
action on the precession 
of a rotating gyroscope 
against suitable control¬ 
ling springs, when its axis 
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straight, the compass shows the direction of fli { 
correctly, but as soon as a turn is started it 
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of rotation is changed. One simple form is shown 
in Fig. 1 . The gyro wheel seen? op thtt fight ts 
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mounted outside the aeroplane, and spun at 
10*000 to 15,000 revolutions a minute by the 
relative wind* The central cylindrical portion 
passes inwards through the side of the aeroplane 
and carries the dial, which is in front of the pilot. 
By means of a cam marked / the tension of the 
control spring e can be varied at will over a large 
range, and thus the sensitiveness of the instru¬ 
ment can be changed to suit different machines 
or different atmospheric conditions. 

Another gyroscopic instrument which has been 
designed during and since the war is the gyro* 



1‘k*, 3 ,^-ll.A.E, pneumatic air log, A, Venturi tube exposed to wind ; li, disc in exit 
com revolved by wind, nil! C ; A, pipe connectirtg throat of Venturi to diaphragm r ; 
* ratchet and wheel. 


si^>pic rudder control. This is intended to relieve 
the strain on the pilot during a long flight by con¬ 
trolling the aeroplane's direction* With it the 
pilot need^ only check the course once every five 
to ten minutes* The instrument consists of a 
gyroscope hung freely in gimbals and carefully 
balanced* With good workmanship such a gyro¬ 
scope wUl keep its direction within a degree in 
t*ah minutes. Any movement of the aeroplane 
to the gyroscope immediately operates a 
controlling a pneumatic servomotor, which 
ptits wet the rudder so as to turn the aeroplane 
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; hack to its original course, it is also fitted with 
a simple “follow-up gear,” so that the deflection 
of the rudder is proportional to the amount the 
aeroplane is off its true course. The apparatus is 
shown diagrammatically in Fig* 2. The 
scopes are about 3 in. in diameter, and 1 spun 
at about 15,000 revolutions a minute by com? 
pressed air. 

Until recently the only method of finding the 
distance an aeroplane had travelled through the 
air was to note the length of time flown and the 
average reading of the air-speed indicator. The 
latter reading, being dependent on the 
density of the air, must be corrected for 
the density at the height flown, as well as 
for a small error due to interference of the 
air-flow by the neighbouring parts of the 
aeroplane. To eliminate this trouble, an 
air log was designed, which should record 
continuously the actual distance travelled 
through the air. This is shown diagram¬ 
matically in Fig. 3. A windmill type of 
anemometer is employed, since this has 
the advantage that it needs no correction 
for change of density. As the windmill 
must necessarily be fixed on an exposed 
part of the aeroplane, it must be made to 
transmit its indications to the pilot. This 
is conveniently arranged by mounting a 
Venturi tube alongside the windmill. The 
exit of this Venturi tube is alternately 
opened and closed by a rotating disc, say 
once every 1000 revolutions of the wind¬ 
mill. The pressure at the throat of the 
Venturi tube is thus alternately above and 
below atmospheric pressure, and a pipe led 
from the Venturi tube to the indicator 
transmits these alternations of pressure, 
which operate the counting gear through 
the agency of a small diaphragm. The 
addition of a small adjustable baffle behind 
the windmill allows the interference error 
to be eliminated once for all for any aero¬ 
plane. 

The use of ordinary sextants in the air 
is largely ruled out by the fact that the 
true horizon is nearly always obscure 3 ^ ^ 
haze. The top of this layer of 
generally nearly horizontal, and has, 
fore, sometimes been used instead of We 
real horizon. As, however, it may occa¬ 
sionally be inclined to the horizontal by a 


degree or more, such results are untrustworthy. 

The use of bubble sextants has been attended 
by greater success than was at first expected. On 
aeroplanes the mean of six readings will generally 
give the altitude of the sun or star correctly within 
about ten or fifteen minutes of arc. On airships 
much better accuracy seems possible. The design 
of bubble sextants for use in the air is largely a 
matter of making them convenient to use. The 
iifcage of the sun and bubble must move together 
across the field if the instrument be tilted, and the 
size of the bubble must be adjustable. The general 
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principle of a bubble sextant ist shown diagram- 
matically in Fig. 4. By means of a lens and prism 
(not shown), which ire 
fixed above the bubble 
lens, the horizon can also 
be seen in the field of 
view, as well as the 
bubble, so that the instru¬ 
ment may be used as an 
horizon sextant if re¬ 
quired. 

The problem of the 
Mpipid calculation of sex- 
i*>^ient observations appears 

4 to have been solved com* 

^jpletely by the cylindrical 

5 slide-rule due to Mr. 
i Bygrave. With a slide- 
V rule about 7 in. long re- 
i, suits can be obtained in 

three or four minutes’ 
time which are accurate to 
within about three 
minutes of arc. With 
larger patterns greater 
accuracy in obtained. 

The accompanying illustrations are from a 
lecture on "The Design of Instruments for the 


Navigation of Aircraft,’* read to the Royal Geo¬ 
graphical Society by the author on May ko last, 



and published in 
November. 


the Geographical journal for 


Industrial Research Associations. 

VI.—The Glass Research Association. 
By Edward Quine. 


r PHE Glass Research Association has been estab- 
A lished for investigation into the problems of 
the glass industry in accordance with the scheme 
of the Committee of the Privy Council for Scien¬ 
tific and Industrial Research. The association 
received its Certificate of Incorporation on 
August 11, 1919, and held the first general 
meeting on October 14 following. 

The objects of the association are to conduct 
scientific and technical investigations relating to 
glass and its manufacture, and to disseminate 
amOgg members technical and other information 
bearing on these subjects and on the production 
of articles made wholly or partly of glass. 

The rate of development of the glass industry 
in this country is largely influenced by difficulties 
in the matter of technique, works organisation, 
production and equipment, and, in order that the 
industry may attain a high degree of efficiency, it 
is necessary for investigations to be directed to¬ 
wards overcoming these difficulties, in addition to 
investigations of fundamental principles and search 
for new knowledge. To ensure that greater 
economy in production and more satisfactory pro¬ 
ducts may be obtnined, improved methods must 
be introduced, and the works practice of the in¬ 
dustry brought into line with the advanced 
methods found operative ip other countries. Until 
recent years no comprehensive research work re- 
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lating to the industry had been carried out in this 
country, but the need for a deeper and more ex¬ 
tensive knowledge of the fundamental facts under¬ 
lying the various processes of manufacture is now 
appreciated. The association is consequently en¬ 
deavouring to secure that the fundamental prin¬ 
ciples and their application shall be thoroughly in¬ 
vestigated by systematically conducted researches, 
so that, side by side with the modernising of 
works practice, and the introduction into the in¬ 
dustry of the scientific control of the various 
operations, new knowledge may be acquired 
which may ultimately lead to industrially valuable 
developments. 

The investigations of the association cover the 
problems of all sections of the glass industry 
other than those of optical glass, research 
work in which is being undertaken by the 
British Scientific Instrument Research Associa¬ 
tion. 

The membership of the association is limited 
to British corporations and British subjects carry¬ 
ing on business in connection with the manufac¬ 
ture of glass, and other trades and industries 
allied therewith or accessory thereto. Individuals 
ineligible for membership or not desiring adipls-' 
sion as members, who are interested in the glass 
industry and willing to subscribe to the objected! 
the association, may be admitted by the council as 
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associates. At present there are 135 members 
and seventeen associates. 

The management of the association is vested 
in the council with an executive committee; the 
council consists of a majority of elected members 
together with a limited number of members co¬ 
opted because of their special knowledge and ex¬ 
perience, and members nominated by the Depart¬ 
ment of Scientific and Industrial Research. The 
chairman of the first council is Mr. George E* 
Alexander, whose support and direction hove 
been largely responsible for the successful estab¬ 
lishment of the association. 

The organisation and direction of research work 
is entrusted to a director of research, and the 
association has appointed to this post Mr,. R. L. 
Frink, formerly of the Frink Laboratories, Lan¬ 
caster, Ohio, U.S.A., who took office on March 1, 
1920. 

The director of research works in close con¬ 
sultation with seven research committees, which 
have been appointed by the council to survey the 
held of research in relation to glass and the glass 
industry. The terms of reference of these com¬ 
mittees are :— 

(1) Chemical and physical properties of glass (at 
all temperatures). (Chairman : Dr. W. Rosenhain.) 

(2) Fuels, refractories, furnaces. (Chairman : 
Mr. S. N. Jenkinson.) 

(3) Glass-making materials, glass-founding— 
lemperature measurement and control; anneal¬ 
ing and finishing other than decorative and 
marking operations. (Chairman: Mr, C. C. 
Faterson.) 

(4) Glassware-forming operations—hand and 
mechanical; glassware-making machinery. (Chair¬ 
man : Mr. J, Forster.) 

(5) Lamp-working. (Chairman : Mr. F. Cossor.) 

(6) Design, lay-out, and equipment of glass 
factories. (Chairman: Mr. R. S. Biram.) 

(7) Glass decorative and marking operations. 
(Chairman: Mr. E. J. Purser.) 

The programme of research covers a wide range 
subjects, including investigations into the fol- 
lowingproblems :— 

(1) The dependence of fusibility, range of vis¬ 
cosity, colour transparency, brilliancy, refractivity, 
heat conductivity, expansibility, electrical conduc¬ 
tivity, tensile and crushing strength, hardness, 
brittleness, elasticity, working properties in the 
blow-pipe flame, resistance to chemical action, and 
devitrification upon the chemical composition of 
the glass. 

(a) The examination and treatment of clays and 
bricks, the composition and methods of manu¬ 
facture of refractory materials, the firing of pots, 
and investigations in regard to refractory 
materials- 

(3) The design, construction, and operation of 
furnaces, tanks, pot arches, lehrs, kilns, glory* 
holes, etO. 

(4) The relative value and efficiency of coal, 
coke/ oils, tar;, and other combustible mixtures, 
gas and gas-producers for various types of fur- 
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naces and lehrs, and the investigation of electrical 
methods of heating. 

(5) The most suitable raw materials by means 
of which to introduce certain chemical elements 
in the best and most economical forms. * 

61 Methods of batch mixing. 

7) Measurement and control of temperature 
during founding, chemical and physical changes 
during founding, determination of most suitable 
rates of charging and founding different types of 
glass, effect of furnace gases upon the various 
types of glass during founding; methods of aiding 
the fining process. 

(8) Examination and improvement of^. the 
methods and conditions under which molten glass 
can be conveyed to the forming apparatus; moulds 
and their treatment; mechanical processes of form¬ 
ing glass. 

(9) Investigation of annealing temperatures, 
rates of annealing, effect of annealing on physical 
and chemical properties; methods of detecting and 
measuring strain. 

(10) Cracking off, grinding, etching, enamel¬ 
ling, decorating, graduating and marking, lamp¬ 
working machinery, and other mechanical pro¬ 
cesses of finishing. 

(u) Ventilation of works. 

(12) Efficiency and health of operators as re¬ 
lated to industrial operations. 

Apart from the general problems of the in¬ 
dustry, members of the association may, on terms 
to be decided by the council, have special informa¬ 
tion given to them by the director or staff of the 
association, or may have special investigations or 
researches made for them. 

In March, 1920, the association secured the 
lease of 50 Bedford Square, W.C. 1, and these 
premises have been equipped as offices and labora¬ 
tories, in which eight research assistants are 
carrying out intra-mural investigations. Diffi¬ 
culties have been met with regard to the equip¬ 
ment of these premises, thus causing much delay 
in the work; but now the required equipment is 
being rapidly assembled. 

The full activities of the association have as yet 
been of short duration, but during this period it has 
consummated agreements and arrangements with 
certain of its members whereby it has been m^de 
possible to construct an experimental tank furnace 
for the development of certain types of glasses, 
and a method of their formation into chemical, 
table, lighting, and other classes of ware, which, 
it is hoped, will effect not only a great economy 
in cost of manufacture, but also increase the pro¬ 
duction. The construction of a new type of lehr 
is also contemplated under a similar arrangement, 
and it is hoped that the results of this work will 
assist in solving, or even solve completely, numy 
of the technical problems in the arihealing of 
various classes of ware at a greatly reduced cost 
in construction and operation, and at the same 
time place annealing under more scientific and 
positive control Moulds, for forming glassware, 
their composition, construction, and methods of 
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use are being studied, and the results will shortly 
be experimentally applied in the works of 
members. 

A number of improvements and inventions, 
for some of which applications have been 
made for patents, are being „ completed, and 
will in due course be placed in operation. 
These improvements and inventions include a 
method of cooling tank-furnace walls, an 
instrument for indicating and recording vis¬ 
cosity of glasses under practical working con¬ 
ditions, temperature-control apparatus, furnace¬ 
controlling instruments, paste for moulds, etching 
and acid polishing solutions, instruments for 
classification of colour values of glasses, and 
others of minor importance. 

It has been the policy of the association so far 
as possible to utilise existing facilities in scientific 
institutions, and in accordance with this policy the 
National Physical Laboratory is proceeding with 
researches on behalf of the association, and it is 
Contemplated that during the coming year the 
volume of researches at this institution will be 
considerably increased, Investigations are also pro¬ 
ceeding at the Department of Glass Technology, 
University of Sheffield. Negotiations are pro- 
pressing with universities and institutions which 
are specially equipped and adapted to investigate 
specific problems on behalf of the association. 

The association is completing a working agree¬ 
ment with the British Refractories Research Asso- 


co-operating with the British Scientific 
Research Association to the fullest possible extent. 

The council has considered the advisability of 
conducting research investigations into psycho¬ 
logical and physiological problems affecting organ¬ 
isation and productive operations of the industry , 
and, believing that such investigations will be of 
great benefit both to the operatives and to the 
manufacturers, ha* referred this matter to the 
appropriate research committee for action. 

Apart from work to be undertaken by associa¬ 
tions and scientific institutions and at factories of 
members on behalf of the association, arrange¬ 
ments have been made for mer> of science who 
have specialised in certain branches of scientific 
investigation as applied to this industry to under¬ 
take researches. 

Extensive investigations on "The Bloom and 
Dimming Effect upon Lamp-working Glass *’ have 
been made on behalf of the association by Mr. 
J, H. Gardiner. A first report has been received 
which has led to fruitful suggestions for further 
investigations, which are proceeding, A valuable 
contribution has been made to the association by 
Messrs. F. Twyman and A. J. Dalladay upon 
"Methods of Differentiating Cords in Glass/’ and 
further work is being done on this subject in the 
laboratories of the association. 

A vast amount of work lies before the 
association, and, while realising the limitations 
of universities in their relation to industrial 


ciation whereby large-scale researches into the 
fundamental principles underlying the manufac¬ 
ture of refractories for the glass industry and their 
industrial application will be carried out by the 
British Refractories Research Association working 
in consultation with a joint committee formed ot 
members of both associations and the Directors 
of Research. 

Working arrangements have been made with 
the British Scientific Instrument Research Associa¬ 
tion whereby problems common to both associa¬ 
tions will be investigated jointly, this association 


research and appreciating their services to 
industry in furnishing both ideas and trained 
investigators, the council is, in its en¬ 
deavours to solve such of those problems 
of the glass industry as lend themselves to in¬ 
vestigations along academic lines, anxious for the 
close co-operation of those universities and scien¬ 
tific institutions having equipment and facilities 
available, and it is hoped that as its work pro¬ 
gresses the association may become the centre of 
scientific and industrial research into problems of 
the glass industry for the Empire. 


The Quantum Theory, 


P ROF. MAX PLANCK was awarded the Nobel 
prize for physics this year, and his address 3 
on the occasion of receiving it makes extra¬ 
ordinarily interesting reading. He describes in 
some detail the way in which he was led to the 
discovery of the quantum, and to anyone engaged 
in research the description will be very encourag¬ 
ing, for it shows through what darkness the mind 
of a great discoverer must grope, and what false 
tracks he will follow, before he sees the light of 
the truth^ At the time of his discovery few 
physicists 'would seem to have appreciated the 
fundamental importance of the unknown relation 
connecting the energy of radiation with its wave¬ 
length and temperature, perhaps because this rela- 
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tion can be obtained only by a denial of some of 
the chief articles of their scientific creed. Thus 
the late Lord Rayleigh had already stated cor¬ 
rectly the radiation formula as it ought to be— 
and as it is for the longer wavc-lpngths; but he 
does not appear to have attempted to explain its 
hopeless failure in the region of the visible spec¬ 
trum and beyond. The rival formula ;was that 
of Wien, far less sound theoretically, but giving 
good agreement with observation in the yiiiWe 
spectrum, 

Planck started on KirchhoffV idea that If he 
could find the emission ant) absorption for a single 
ideal radiating substance, the true relation 
formula would result. He naturally worked oh 
dynamical principles, and inevitably got a result 
equivalent to no result at all/ for it 
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iik^o^toities of Rayleigh's formula. He next 
turned ibis attention to the thermodynamical 
aspect* and this illustrates at its best the groping 
process, for in fact thermodynamics does not 
contain the answer at all; and yet this track 
guided him to the right solution. He was led to 
study a certain thermodynamic function (the re¬ 
ciprocal of the second differential of the entropy 
with regard to the energy 1), and was struck by 
the fact that, with Wien's formula, it was propor¬ 
tional to the energy itself—a fact that is really 
quite accidental. For Rayleigh's formula it was 
proportional to the square of the energy, and 
Planck was happily inspired to combine the two 
forms into one. The result gave him the true 
formula. It remained to find a theory to account 
for it. 

In the course of his efforts to get this theory, 
Planck turned to the deeper meaning that is 
attributed to entropy on the kinetic theory, which 
connects it with probability, and once this was 
tried it gave the result more simply than might 
be expected. For in considerations of probability 
one is bound to work with discrete quantities, and 
not with continuous; and so one must adopt the 
idea of atoms of energy for the calculations, 
though with the ultimate intention of making 
them infinitely small. But this intention is frus¬ 
trated, because the formula is obtained without 
going to the limit at all. This was how Planck 
arrived at his theoretical explanation of the radia¬ 
tion formula, and by comparison with experiment 


he was enabled to deduce two universal constants. 
From the first were obtained the earliest realty 
good values for the charge of the electron and the 
associated constants, 'lhe second, he confeujp$> 
perplexed him a good deal, and indeed it wifpld 
have been surprising if it had not. . Jt fra# the 
quantum, , 

The remainder of the address is occupied with 
the later history of the quantum, and it is scarcely 
too much to say that this is simply the history of 
modern physics. Of all its applications, photo¬ 
electric effect, specific heats of solids at low tern* 
peratures, specific heats of gases, etc., he not un¬ 
naturally gives pride of place to Bohr's spectrum 
theory. The address concludes with some specula¬ 
tions as to what may be the solution of the almost 
impossible difficulties with which we are faced. 
The success of the quantum theory has been, and 
continues to be, so enormous that it often appears 
as if writers had forgotten that the whole present 
system of physics is based on a perfectly definite 
set of mutually contradictory axioms. So it is 
particularly interesting to hear some views on this 
question by one of the great authorities. Unfor¬ 
tunately, Planck does not seem nearer the solu¬ 
tion than are the rest of us, for in one place he 
throws out the discouraging suggestion that the 
quantum theory is now in the state in which 
Rbmer left the theory of light, so that we may 
expect to have to wait a long time for the Maxwell 
of the subject to appear and reconcile the seem¬ 
ingly irreconcilable. 


Obituary. 


Si’Ekcer Pickering, F.R.S. 

B Y the death of Percival Spencer Umfreville 
Pickering at Harpenden on December 5 
English science loses one of its most original 
and attractive personalities. His death was not 
unexpected; for more than a year his friends 
had known that Pickering was in a precarious 
condition, holding on to life by little more than 
his courage. 

Pickering was born in 1858 of good family, 
and educated at Eton and Balliol. His earliest 
paper was published while still an undergraduate, 
and it is not uncharacteristic that it was polem¬ 
ical, directed against one of his dons, and con¬ 
cerned with a basic compound. But his real 
activity began with his appointment as professor 
of chemistry at Bedford College in 1881. He 
began to work upon the constitution of double 
and basic salts, and passed on to determinations 
of thermal phenomena accompanying the forma¬ 
tion and solution of salts. Naturally enough, 
this work led to a general consideration of the 
process pf solution, especially as it was about 
this time that the Van’t Hoff theory of osmotic 
pressure add the dissociation info ions of salts 
in aqueous solutions was beginning to revolu¬ 
tionise the conceptions of chemists. Pickering 
Would have none of this theory; his Work lay at 
tmd of the scale among strong solu- 
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tions and powerful electrolytes, and he saw solu¬ 
tion as a process of association with formation 
of hydrates.* Jn a voluminous paper published 
by the Chemical Society in 1889 he examined with 
an extraordinary wealth of detail the density* 
conductivity, heat of dissolution, heat capacity, 
and expansion of mixtures of sulphuric acid and 
water, demonstrated breaks of continuity in the 
graphs representing these properties, and isolated 
definite hydrates to match the breaks. 

Controversy with the supporters of the ionic 
hypothesis grew intense, for Pickering was turn¬ 
ing out an enormous volume of experimental work, 
and was standing for his hydrate theory almost 
Athanasius contra mundum , Between 1889 and 
1896 he printed no fewer than fifty-six papers on 
solution with the Chemical Society alone, many 
of them of great length, and involving a vast 
number of exact determinations, all of which 
were done single-handed and without assistants. 
The tide was, however, running against Picker¬ 
ing; he and Ostwald were looking at different aides 
of the shield; but, though Pickering's work has 
since fallen into its proper place, ^Lt the time it 
‘lacked that pragmatic justification of leading to 
discovery which made the dissociation hypothesis 
so generally acceptable to the chemists of the 
day* In disgust Pickering forsook chemistry, 
the rapid flow of papers ending abruptly in 1S9& 
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dickering, however, a younger man had, in 
order to regain his health, put himself to work as 
a labourer on the Experimental Farm at Rotham- 
sted, and thus acquired an interest in the applica¬ 
tion of science to the problems of the cultivator. 
He had as early as 1694 designed a series of ex- 
, periments upon the growth of fruit, and hud per¬ 
suaded the Duke of Bedford to set up a trial gar- 
deii at Ridgemount in Bedfordshire. Results soon 
began to appear and to arouse dissent; not easily 
did the practical fruit grower, accustomed to old 
grass orchards, accept the doctrine of the injuri¬ 
ous effect of grass upon tree growth. This sub¬ 
ject occupied Pickering to the end of his days; 
the ootnplexity of the problem grew with extended 
knowledge; but Pickering maintained his first ex¬ 
planation that the grass roots excrete something 
specifically poisonous to fruit trees. Much 
other ground was broken—the effects of pruning, 
methods of planting and preparing the soil for 
planting, manuring, insecticides—there is no part 
of the fruit grower's routine on which Pickering 
did not inaugurate investigation. 

The conclusions published from year to year 
9 and gathered together into a final volume, 
v* “ Science and Fruit Growing,’* in 1919, have been 
the occasion of much controversy. The unsuita¬ 
bility of soil and situation, and some defects in 
management in the early years, hindered their 
acceptance, but the Woburn trials will remain as 
the most substantial contribution of the last hun¬ 
dred years to the study of fruit-tree development, 
one full of stimulus to new workers. His work 
on spray fluids led Pickering back to chemistry 
and his earliest interests—basic salts; after a ten 
years’ silence papers began to reappear on such 
questions as the basic copper salts of Bordeaux 
mixture, on emulsions (with his strange discovery 
of a method of solidifying paraffin), and on quadri¬ 
valent copper salts. 

In his horticulture, as in his chemistry, Picker¬ 
ing was essentially the amateur of genius; he 
often seemed to be careless of, and even but 
moderately eouipped with, the knowledge that 
was common form, academic or practical. But 
he had a disconcerting habit of making dis¬ 
coveries which contradicted that common form. 
Either from policy dr from temperament, he 
never disguised these antagonisms; where 
another man might have looked round to find 
hints and anticipations in previous experience, 
Pickering would say roundly, “All men who have 
hitherto expressed opinions on this point have 
been entirely wrong, ” even in such a matter as 
the way to plant a fruit tree. He loved truth, 
and he pursued it all his life fifce an artist, for 
the interest it had to himsel t; there was also 
something of the artist’s disdain in the way he 
presented it to the world: 

in robust health, an accident that de¬ 
prived him of the sight of an eye probably helped 
to keep him out of general society, nor had he any 
of the ordinary man’s amusements. At one time 
he used to walk a great deal with his inseparable 
companion, his wife, but he seemed to get most 
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pleasure out of the company of a. few friends id 
his Harpenden garden, and it is there, amongTiis 
fruit trees, or indoors at his piano, that one, will re¬ 
member Spencer Pickering, handsome, imperturb¬ 
able, a fine and rare presence among men* 

A. D. H. 


WlLLJAM ARTHUR HaWARD. 

William Arthur Haward, who accident¬ 
ally met his death on Monday, December 6, 
whilst making some final experiments in an 
important investigation upon gaseous com¬ 
bustion under high initial pressures, upon 
which he had been engaged during the past two 
years as a Salters’ research felloW in the Imperial 
College of Science and Technology, was passion¬ 
ately devoted to the cause of scientific research. 
There is every reason to believe that, had his 
career not been thus so tragically cut short, he 
would at no distant date have achieved great 
distinction as a scientific discoverer. Even 
during the research which he was completing at 
the time of his death he had, by most skilfufex- 
perimental work, discovered a series of facts 
which pointed to an important new fundamental 
development in the science of combustion. Indeed, 
the actual experiment upon which he was engaged 
when the accident occurred was intended to te$t 
a new theory which had been suggested to account 
for some of his remarkable experimental results. 
In due course, when the results of his research 
arc published, the importance of them to science 
will at once be apparent. He undoubtedly laid 
down his life in the cause of science. 

The various stages in Haward’s all too brief, 
but very distinguished, career were as follows : 
Entering the Royal College of Science in October, 
1912, he took the associateship two years later, 
and also his London B.Sc. degree with first-class 
honours in chemistry. He thereupon commenced 
a course of post-graduate study and research in 
the department of chemical technology, under the 
direction of Prof. W. A. Bone. It was soon ap¬ 
parent that he was unusually gifted as an experi¬ 
mentalist, for he made some remarkable experi¬ 
ments upon certain aspects of surface combustion* 
which have yet to be published. During two of 
his summer vacations, in the years 1915 and 19316, 
he made investigations under the direction of Dr. 
R. V. Wheeler at the Eskmeals Home Office Ex¬ 
perimental Station upon (1) the propagation of 
flame in mixtures of hydrogen and air, and (a) the 
uniform movement of flame in mixtures of acetyl¬ 
ene and air, the results of which were embodied 
in two papers that were published in the idiot 
names of himself and two others (who bad assisted 
him) in the Trans. Chem. Soc. for 1916 and 1917, 

In June, 1916, Haward was elected to a Beit re¬ 
search fellowship tenable at the Imperial College, 
but this was relinquished some six months later 
in order to join the chemical staff of H.M. Ex- 
plosives Factory, Gretna, where he remained until 
shortly after the armistice* He then obtained;a,' 
Salters’ research fellowship, with which, Stlns 
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own d$$itfe, He undertook the particular investiga¬ 
tion which he was completing at the time of his 
death. Though a man of gentle disposition, and 
very modest in his demeanour, Haward undoubt¬ 
edly was conscious in the right way of his 
experimental powers, which excited the daily 
admiration of those whose privilege it was 
to watch their rapid development. He had 
in a marked degree the instinct of the true 
artist, which was never satisfied with any¬ 
thing less than the best. He was twenty-six 
years of age, and was married only fifteen months 
ago. 

Another Kew veteran has passed away in the 
person of John Reader Jackson, who died on 
October 28 at his house at Lympstone, near Ex¬ 
mouth, Devon, aged eighty-three. Mr. Jackson 
was born in 1837 at Knightsbridge, but his family 
removed about 1843 to Canterbury, where he re¬ 
ceived his early education, returning in 1851 to 
school in London. Through the influence of Prof. 

I homas Bell, then president of the Linnean 
Society of London, he was given charge of the 
museums at kew, then in process of development 
under Sir William Hooker, and for nearly twenty 
years he discharged his duties single-handed, until 
in 1879 he received the help of an assistant. His 
work left him but little time for literary diversion, 
but we owe to him not a few contributions in 
applied botany in various journals, as in those 
nf the Linnean and Pharmaceutical Societies, 
the Technologist , Gardeners’ Chronicle, and 
the like. Mr. Jackson brought out a new edition 
of Barton and Castle’s “ British Flora Medica ” in 
1877, and in 1890 appeared his excellent “Com¬ 
mercial Botany of the Nineteenth Century. ” He 
was elected an associate* of the Linnean Society 
in 1868, and was the senior on the list at the time 
of his death. 


We regret to record the death of Dr. Charges 
Infroit, late head of the radiological service, at 
the Salp6tri&re Hospital, Paris. The death 
Dr. Infroit adds one more to the list of viptiifts 
to X-ray dermatitis. A pioneer in the subject of 
X-rays in medicine, he was injured through 
over-exposure to the rays at a time when these 
dangers were not fully appreciated. Despite the 
disabilities by which he was handicapped, he made 
numerous contributions to the literature of the 
subject of radiology, especially from ; lhe 
diagnostic side. So recently as last year a paper 
appeared by him on the subject of concretions in 
the lung simulating the presence of a foreign 
body. A joint communication with PasCalis upon 
the surgery of the bones of the head appeared in 
the Journal de Chirurgie, 1912. Dr. Infroit de¬ 
signed and put into use a localiser of foreign 
bodies, which was used very considerably during 
the war; details of this instrument $nd the results 
obtained by its use may be found in the Bulletin 
de VAcaddmtc de Mddecine, 1915. 

News has just been received of the death of 
! Hofrat Alexius Meinong, on November 27, after 
I a short illness, at the age of sixty-seven. Pro- 
I fessor of philosophy at the University of Graz, to 
j which he was appointed in 1889, Meinong was 
well known to philosophical students throughout 
the world by his important contributions to a 
special branch of study which he named “Gegen- 
standstheorie.” His earliest published work was 
“Hume Studien,” 2 vols., J877. His principal 
work, and that by which he is best known, is en¬ 
titled “Ueber Abnahmen,” published in 1902, and 
a second edition of which appeared in 1910. 

We regret to announce the death, on De¬ 
cember 13, at seventy-two years of age, of Dr. 
Alexander Muirhead, F.R.S. 


Notes. 


Tint position of scientific men employed in the 
< 'Qvernment service has long exercised the minds of 
M-ientific workers. The responsibility for the National 
Physical Laboratory and for the Geological Survey 
has been handed over to the Department of Scientific 
md industrial Research. Kew is still under the 
Ministry of Agriculture and Fisheries. The Govern¬ 
ment Chemical Laboratory and the British Museum, 
with its Natural History Branch at South Kensington, 
remain dHtinct institutions for which the Treasury is 
responsible. All these Institutions are largely con- 
cerned with the preservation and routine examination 
0 specimens, testing, and the standardisation of 
methods, and do not serve solely for research. The 
Ministry of Agriculture has farmed out its re- 
search work to Institutions such as Rothamsted, the 
tmperiai collegfe of Science and Technology, Cam- 
Oxford, etc.; it stiUrqtakw t however, on 
! ts a Research Division. Dissatisfaction 

ias befen feat at the positions, rates of pay. and 


prospects of promotion In all these offices. Scientific 
men claim that the positions offered to them should 
be at least equal in rank, in prospects, and in pay to 
those offered in the regular Civil Service. The matter 
came up for discussion at the meetings of several 
Sections of the British Association at Cardiff. It was 
referred to the council of the Association, which has 
now unanimously passed the following resolution and 
forwarded it to the First Lord of the Treasury 
“That the council considers that no scheme of pay¬ 
ment of professional scientific men ir. the service of 
the State is satisfactory which places them on a lower 
level than that of the higher grade of the Civil 
Service.” It is clear that the Treasury must agree 
with this resolution if the services of scientific men of 
the first grade are to be obtained for research 
purposes. 

In addition to revolutionising the methods of wire¬ 
less telegraphy and rendering possible the practical 
development of wireless telephony, the thermionic 
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valve promises to have a far-reaching effect on long- 
distance line telephony in furnishing a telephonic relay 
of remarkable powers. On long lines considerable 
difficulties are caused by attenuation of the current- 
waves and distortion of their form in transmission. 
Sufficient audibility could be obtained only by going 
to commercially impracticable expense in the provision 
of copper in the line, and sufficiently true reproduc¬ 
tion of the wave-form for recognisable speech could 
be repelled only by loading the line with artificial in¬ 
ductance to counteract its natural capacity. It is true 
that various forms of telephone relay have been experi¬ 
mented with from time to time in the endeavour to 
diminish the amplitude of the current-waves necessary 
to an extent which would bring the cost of copper 
within reasonable limits, and at the same time to 
lessen the troubles due to distortion, but until the 
advent of £he thermionic valve no instrument was 
found which combined the requisite ratio of amplifica¬ 
tion with truthfulness of reproduction. A set of 
thermionic telephone repeaters working on an artificial 
cable circuit is being demonstrated at the office of 
the Western Electric Co. at 62 Finsbury Pavenv nt, 
E.0,2, which represents the state of development 
arrived at by this company in conjunction with the 
American Telegraph and Telephone Co. It is in¬ 
teresting to notice in the next column of the Times 
to that in which appears the announcement of this 
demonstration an account of another example of the 
use of the thermionic valve in a wireless telephone 
demonstration between Geneva and London organised 
by the Marconi Co. 

Thk following are the lecture arrangements at the 
Royal Institution before Easter of next year:—Prof. 
J. Arthur Thomson, a course of lectures on The 
Haunts of Life, adapted to a juvenile auditory, to 
begin on December 30; Sir Gerald 1 \ Lonox-Convng- 
ham, two lectures on The Progress of Geodesy in 
India; Sir James G. Frazer, three lectures on Roman 
Life (Time of Pliny the Younger), London Life (Time 
of Addison), and Rural English Life (Time of 
Cowper); Dr. .Arthur Keith, four lectures on Dar¬ 
win’s Theory of Man's Origin; Dr. W. A. TTrrdman, 
three lecture* on Oceanography; Mr. F. Balfour 
Browne, two lectures on Mason Bees and Wasps; Dr, 
G. C. Simpson, two lectures on The Meteorology of 
the Antarctic; Dr, Percy C. Buck, three lectures on 
TtW* Madrigal, with musical Illustrations by the Eng¬ 
lish Musical Singers; Prof, A. Fowler, three lectures 
on Spectroscopy; and Sir Ernest Rutherford, three 
lectures on Electricity and Matter, The Friday even¬ 
ing meetings will commence on January 21, when Sir 
James Dewar will deliver a discourse on Cloudland 
Studies 1 . Succeeding discourses will probably be given 
by Sir Frank Benson, Dr. A. D, Waller, Dr. F. W. 
Aston, Mr. Solomon J. Solomon, Dr. John Buchan, 
and 'Sir Frederick Bridge, among others. 

Thk meeting of the American Ornithologists’ Union 
In Washington, D.C., on November 8~n, was one 
of the largest in the history of the union. The elec- 
lion of officers for hum resulted as follows t — Presi¬ 
dent'; Dr. Witmer Stone, Philadelphia. Vice-Presi¬ 
dents; Dr. G. B. Grinncll and Dr* J, Dwight, New 
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York. Secretary: Dr. T. S. Palmer, 1939 Biltmore 
Street, Washington, D.C. Treasurer; Mr, W* L. 
McAlee, Biological Survey, Washington, D.C, The 
single vacancy in the council was filled by* the ejec¬ 
tion of Dr. VV. H. Osgood, of (ihicago. The pro¬ 
gramme of nearly forty papers, five of which were 
illustrated by motion pictures, covered a wide range 
of subjects relating to North American birds, and 
also included papers on the birds of Argentina, 
Nicaragua, Peru, Europe, and Madagascar, In c»:n- 
nection with the meeting an exhibition of drawings, 
paintings, and photographs of birds by American 
artists, supplemented by a series of prints showing 
the development of zoological illustration as applied 
to birds from the earliest times down to date, was 
arranged in the division of prints in the Library of 
Congress. 

In the House of Commons on December 8 Sir 
Philip Magnus asked the Prime Minister : — 
“Whether, having regard to the urgent necessity 
of securing for laboratory and other purposes a 
sufficient supply of the different kinds of glass 
used in the manufacture of optical and other 
instruments, and having regard to the import¬ 
ance of encouraging the production in this country 
of such glass, he will arrange for the introduction at 
an early date of a Bill prohibiting for a time, except 
under special licence, the importation of such varieties 
of glass and of such scientific instruments as may 
or can be produced in this country?” Sir Philip 
Uoyd-Grcame, who replied, said that the President of 
the Board of Trade had stated during the debate on 
December 7 that the Government intends to introduce 
the Bill dealing with key industries, other than the 
dve industry, as the first measure next session. 

1 me four hundredth anniversary of the discovery of 
the Straits of Magellan is to be celebrated this 
month. According to the Scientific Monthly for 
November the festivities will centre in Santiago and 
Punta Arenas, where the occasion will be marked 
by the inauguration of several important oublic works, 
including port improvements, lighthouses in Smith 
Channel, and the laying iff the foundation-stone of the 
University of Punta Arenas. Great Britain, Spain. 
Portugal, and the nations of America are to be 
invited to join Chile in the commemoration of the 
anniversary. 

The limes of December 15 publishes a communica¬ 
tion from its Paris correspondent describing a paper, 
read before the French Academy of Sciences on the 
use of X-rays for the examination of old paintings, 
and the message refers to a picture bv an old Dutch 
master in which a woman had been painted ht over 
the picture of n monk. There is, however, nothing 
new, in the report given in the Times, and this par¬ 
ticular application of X-rays was described and Illus¬ 
trated in Nature of February 26 last (vol, civ., p* 699). 

In a letter published in Nature of September 30 
Mr. C. S. Garnett gave an account of some intetest- 
mineral deposits which had been investigated by 
him in Derbyshire. It is now announced that three 
miles south of Matlock, near Wirksworth, Mr. Garnett 
has discovered a new deposit of fluorspar which re¬ 
ported to be a mile in extent and 3a ft. m thickness. 
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The thirty-third annual Report of the Bureau of 
American Ethnology for 1911-13, published in 1919, 
shows no evidence of the effects caused by the war 
on many scientific societies in Europe. The activities 
of American anthropologists continue unabated, arid 
the format of the report, with its abundant illustra¬ 
tions, is fully up to the pre-war standard. One of the 
most important investigations carried on by the 
Bureau is the transcript by Mr. F. W. Hodge, the 
Ethnologist-imCharge, of a series of inscriptions 
recorded by the early Spanish explorers on El Morro, 
or Inscription Rock, in the Zuni district, which have 
an important bearing on the early history of the 
Pueblo tribes. Opportunity was taken to explore an 
interesting Pueblo site in the Jemez Valley. It was 
the custom of the inhabitants to throw large stones 
into the graves of the dead, thus destroying the pot¬ 
tery deposited with the remains. Numerous frag¬ 
ments discovered will enable these jars to be recon¬ 
structed. It is satisfactory to learn that the progress 
made by Mr. W, H. Holmes in compiling his 
“Handbook of Archaeology 1 ’ has been satisfactory. 

The Museums Journal, recently compelled to double 
its price, has managed to set against this an increase 
in the number of pages and plates and the enlistment 
of high authorities in its staff of reviewers. The 
improvement seems particularly marked in the 
domains of art, archaeology, and cultural anthropo¬ 
logy. The educational use of museums has been much 
discussed of late by the Museums Association, and the 
December issue of the journal contains an article, 
“The Child and the Mummy,” by Mr. Peart, Director 
of Education for the City of Winchester, who suggests 
ways in which the dead objects in a museum may 
be made more alive for younger pupils. He would 
permit some handling, would add colour to back¬ 
grounds and labels, would connect the demonstration 
with knowledge already possessed by the child, and 
would lay stress on the human associations of each 
specimen—the romance of collecting and so forth. 
In the same issue Mr. Charlton Deas pleads for “an 
Imperial Department of Illustrated Public Informa¬ 
tion ”—the home propaganda of war-time continued 
in peace. 

The report on the Government Museum at Madras 
for 1919-20 has just been received. The new super¬ 
intendent, Dr. F. H. Gravely, announces a large 
number of additions to the archaeological collections, 
chiefly in the form of copper-plate grants. Among 
these the most interesting is a set of thirty.one found 
in an underground chamber at the temple of 
TiruvSlangfidu, Chittoor district, and recording the 
grant to that temple of the village of Palaiyanur by 
King R&jendra-Choia in a.d. 1016. A sword-fish, 
HisHophorus brevirostris, 5 ft 1 in. in length, has 
lately been procured. The specimen 4 ft, 4 in. long 
mentioned by F. Day (“Fauna of British India," 
Fishes, vol. ii M p. 133) has disappeared from the 
museum,, and it would be interesting to know where 
it now is, 

T«b Wistar Institute of Anatomy and Biology 
(36th Street and Woodland Avenue, Philadelphia) 
issues abstract library cards, of standard sise for card- 
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catalogues, of all papers appearing in the Journal of 
Morphology, the Journal of Experimental Zoology, 
the American Journal of Physical Anthropology , and 
the six other periodicals which it publishes. Since 
the abstracts are distributed to subscribers before the 
appearance of the complete papers, they serve fo$j pre¬ 
liminary notices as well as for permanent records. 
Individual Investigators may find them useful, and 
societies compiling bibliographies in these sciences 
would save themselves trouble and expense by taking 
the complete series. 

The Meteorological Magazine for November states 
that forecasts can be obtained by communication with 
the Meteorological Office by telegraph or telephone 
to cover a period of twenty-four hours, also the state 
of the weather in various parts of the United Kingdom 
or the Continent. The Office is open day and night, 
including Sundays. The discussions of recent work 
of foreign meteorologists held at the Meteorological 
Office, South Kensington, which take place fortnightly 
during the winter months, and have continued 
since 1905, are now noticed in the magazine, and, 
indeed, for the first time in the public Press. The 
opening discussion this season was on “ New Methods 
of Forecasting,” based on two papers by Prof. 
Bjerknes. A record of 35,030 metres (22 miles) was 
alleged to have been established by a balloon at Pavia 
on December 7, 1911, but doubt is now thrown on the 
results, and it is suggested that the barograph was not 
working properly, which renders it probable that the 
greatest height attained was 18,900 metres—little more 
than one-haU of the alleged height. 

A new geographical journal has appeared in Italy. 
L'Universo is published every two months by the 
Istituto Geografico Militare in Florence, and is 
devoted mainly to researches in astronomy, geodesy, 
and cartography, but contains several articles on, 
regional geography. The issues which have appeared 
maintain a high standard, and are well illustrated 
with plates and coloured maps. An article in No. 2 
(March-April) gives a useful account of the Topo¬ 
graphical Service of the Turkish Empire, and is illus¬ 
trated with specimens and keys of the maps of 
various scales. 

The Meteorological Service of the Dominion of 
Canada is issuing a series of monthly weather 
charts. Each chart shows the mean temperature, the 
difference from the average mean temperature, and 
the total precipitation of the month throughout 
southern Canada. The highest and lowest tempera¬ 
tures at various stations are given in tabular form. 
Weather and agricultural reports for nearly 100 
stations are added. There are also notes on the 
probability of gales on the Great Lakes in the month 
of publication. 

The problem of determining the forces which will 
act on a part of an actual aeroplane when in flight 
by observations on a model in a wind-tunnel is a 
very difficult one. An attempt at a Solution of part of 
the‘problem has been made at the Bureau of 
Standards at Washington by Mr. H. L. Dryden, to 
whose work Scientific Paper No. 394 of the Bureau 
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is devoted. By measuring the distribution of pres¬ 
sure on the surface of a cylinder with its axis at 
right angles to the wind-stream in a tunnel, Mr. 
Dryden shows that the decrease of pressure at the 
back of cylinders of small diameter is greater in pro- 
portion than the increase in front, and that, in con¬ 
sequence, the distribution of velocity is not similar 
about cylinders which are “dynamically similar”— 
that is, for which the product of the diameter, the 
speed, and the reciprocal of the dynamical viscosity 
of the wind has the same value. After showing that 
the size of the wind-tunnel, the effects of the guards, 
and of the gap between them and the cylinder cannot 
explain the difference, Mr. Drvden concludes that it is 
due to some unknown property of the air in the 
vortex motion behind the cylinder. He proposes to 
test this by taking photographs of this portion of the 
moving air. 

The second Report of the British Scientific Instru¬ 
ment Research Association, covering the work of the 
association from July i, 1919, to June 30, 1920, is 
interesting reading. It is a striking example of the 
importance of applying scientific research and know¬ 
ledge to the comparatively small things in life. The 
staff of the association, whilst preparing for a 
number of important researches, has been carrying 
out a series of investigations which, whilst small 
in themselves, are of importance to the scientific 
instrument industry. A polishing powder and some 
abrasives have been developed which have desirable 
properties, and which, it is hoped, will be manufac¬ 
tured commercially in this country. A research into 
tissue-papers has resulted in a specification which will 
enable opticians to obtain paper in which optica) glass 
may be wrapped without tarnishing the glass. The 
association has produced a solder, fusing at a tem¬ 
perature of 195 0 C., capable of being used with 
aluminium, and this in itself is no small achievement. 
The report impresses the reader that every effort is 
being made to get into close touch and co-operation 
with other research organisations, such as the 
National Physical Laboratory, and at the same time 
the requirement* of the users of scientific instruments 
are being continually studied. The future work of 
the association will be eagerly awaited by all makers 
and users of scientific instruments. 

Three papers on notched-bar impact tests were 
read at the Institution of Civil Engineers on Novem¬ 
ber 30. The paper by Messrs. T. E. Stanton and 
R. G. C. Batson gives particulars of a series of 
tests made at the National Physical Laboratory with 
the view of investigating (a) the effect on the work 
of fracture and the consistency of the results obtained 
of a variation in the angle and sharpness of the notch 
in 10 mm. by 10 mm. specimens, and (b) the sensi¬ 
tivity of the various types of V notch in revealing 
faulty heat treatment. It was found that the shape 
of the bottom of the notch has an important effect, 
and the work of fracture has least value when the 
angle at the bottom of the notch is as nearly zero 
as can be obtained. Variations in the results of 
individual tests are not inherent in the method of 
test, but are due to a lack of homogeneity in the 
NO. 2668 , VOL. 106 ] 


material. M- Charpy has found that by taking 
extraordinary care in heat treatment to ensure homo¬ 
geneity it is possible to obtain a degree of uniformity 
in the results of notched-bar tests which is higher 
than any other mechanical test to which the material 
can be subjected. The National Physical Laboratory 
tests indicate that the to mm. by 10 mm. specimen 
developed by the Aeronautical Inspection Directorate, 
having a 45 0 notch with a radius of 0 25 mm. at the 
bottom, is as effective in the detection of faulty 
heat treatment as the Charpy. specimen. Other 
tests on the dimensional effect with specimens of 
varying sizes indicate that the value of the impact 
test, as at present understood, lies not in dis¬ 
criminating between the impact resistances of different 
materials, but as a means of ensuring that the impact 
strength of any given material is at its highest. The 
paper by Messrs. R. H. Greaves and H. Moore also 
deals with notch radii, and that by Messrs. R. M. 
Jones and R. H. Greaves discusses tests made with 
the view of investigating the effect of overstrain. 

The use of wire-rope conveyors of the class having 
more than one rope has hitherto been restricted. 
This is owing to the fact that it has been the practice 
to attach the ends of the slats or their mechanical 
equivalents to separate ropes. Since it: is not possible 
to splice separate endless ropes so that they shall all 
be of exactly the same length, strains arc set up in 
the working which are fatal to success. This objec¬ 
tion has been obviated in the Roe cable conveyor— 
described by Mr. G. F. Zimmer in Engineering for 
November 19—by fixing one end only of the slats 
or transverse carrier-bars to one endless rope, and 
the other end merely rests upon the other rope or 
ropes without being attached thereto. Thus two or 
more endless ropes of differing lengths may be used 
to provide a satisfactory support for the conveyor 
slats. In the conveyor illustrated in the article the 
total length is 1800 ft,, and the difference in altitude 
between loading and unloading points is 15 ft. Ten 
brake-horse-power is required to drive the conveyor 
under full load at 150 ft. per minute. It is of interest 
to note that the invention owes its existence to the 
requirements of the War Office. 

Some particulars of the canal now under construc¬ 
tion by the Hydro-Electric Power Commission of 
Ontario, Canada, are given in Engineering for 
December 3. The canal, which is said to be the 
largest for water-power purposes in North America, 
is about 8'5 miles long, and involves the removal of 
about 19,000,000 cubic yards of earth and rock. 
Water will be taken along the Welland Rivet for 
about 4*5 miles from Chippawa, and thence through 
the canal proper to Queenston at the edge of the cliff 
marking the limit of the Niagara River Gorge. The 
power-house will be located at Queenston, where the 
net head available will be 305 ft. The actual differ- 
ence in level between Lakes Ontario and Erie is 

ft T the pre8ent power plants at Niagara 
utilise heads of 150 ft. to 200 ft., which is the height 
of the falls alone. The additional fall In the new 
scheme is obtained by using a site beyond the rapids, 
lhe canal is designed to carry sufficient water tp 
generate more than 400,000 h.p. ' 
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The Journal of the British Science Guild for 
November contains an account of the annual meeting 
held in June last, when addresses were delivered by 
Lord Sydenham (the retiring president), Lord Mon¬ 
tagu of Beaulieu (his successor), and others. 

Since then the Guild has lost by death its 
founder, Sir Norman Lockyer, and a past- 
president, Sir William Mather. In the account of 
the administrative activities of the Guild attention 
mav be directed to the contribution by Dr. J. W. 

Evans, chairman of the Committee on the Utilisation 
of Science in Public Departments. Some interesting 
evidence of the results of undue centralisation in 
various Departments has been collected, and the need 
for a Royal Army Scientific Corps, with which should 
be associated a special research institution, is strongly 
emphasised. It is interesting to observe that the 
Admiralty now possesses a Scientific Research Depart¬ 
ment, and a specially contributed account of this new 
organisation appears in the Journal. Among recent j Prof. J. F. Dobson, professor of Greek in the 
papers on the Guild’s objectives reference may be j University of Bristol, and Dr. S. Brodetsky, lecturer 
made to ‘’The Human Factor in Industry/’ by | in applied mathematics in the University of Leeds, 
Mr. Alexander Ramsay. An account is given by j have nearly completed their translation of the “ De 
Prof. C. S. . Myers of the work of the Insti- j revolutionibus orbium celestium ” of Nicholas Coper- 
tute of Industrial Psychology, which he repre- j nicus. The translation will, be accompanied by a 
sents as a liaison member on the Guild’s execu- I Life of Copernicus and some account of his influence 
tive committee. It is stated that the catalogue • and the history of the views connected with his name. 


Our Astronomical Column. 

Tidal Friction and the Lunar Acc elk rati on.— it to ije of its original value in about io t# years. The 

Mr. G. I. Taylor contributed a paper to Phil. Trans., effect within historic; times would be quite in- 

A, vol. eexx., on tidal friction in the Irish Sea, from appreciable. 

which it appeared that fifty Irish Seas would provide Tub Solar Spectrum from 6500 A. to 9000 A.-— 
sufficient dissipation of energy to account for the Vol, vi., No. 3, of the Publications of the Allegheny 

secular acceleration of the moon. Dr, H. Jeffreys Observatory contains- an investigation of the red and 

returns to the subject in Phil. Trans., A, vol. ccxxi., infra-red region of the solar spectrum made by Mr. 

examining the various seas where such action is \V. p, Meggers using plates stained with dicyanin 

probable, and obtaining details of tides and currents an d a i ar g e pj an ,. grating lent by the Johns Hopkins 

from Admiralty publications. The seas that contri- University; it was ruled by Prof. J. A. Anderson, 

bute most are largely enclosed, but an opening is and has 15,000 lines to the inch. The spectra of the 

required sufficient to admit the tide. The Meditcr- opposite limbs of the sun were photographed in juxta- 

ranean, Red, and Baltic Seas are thus excluded. position, the Doppler effect thus produced serving to 

Bering Sea is by far /he largest contributor. It is distinguish solar and telluric lines. A large number 

concluded that two-thirds of the total action takes j 0 f latter are assigned (some tentatively) to water- 
plnce there. The Yellow Sea, Malacca Strait, and j vapour. The region 6500 to 7300 overlaps Rowland’s 

the American North-West Passage come next. The > table, the two tables being printed side by-side. This 

famous tides of the Bay of 'Fundy contribute some- | region contains 473 solar lines and 596 telluric lines, 

whaf less than the Irish Sea. ; while the region 7300 to 9000 contains 495 solar and 

The total rate of dissipation of energy is 2-2 xxo 1 * 838 telluric Pines. The infra-red spectra of manv of 

ergs per second. Taking the excess of the moon’s the elements are still uninvestigated, but more than 

secular acceleration above the portion due to diminution half of the solar lines in this region have been 

of eccentricity of the earth’s orbit as <y n per century per identified. In particular, the evidence for the presence 

century (equivalent to 4^ on the usual erroneous of potassium in the sun is strengthened; besides the 

method of measuring bv space gained instead of velo- line at 4044 already known* lines are found at 7664 

city gained), the equivalent dissipation is 1*4x 10" ergs and 7699. The former partly overlaps a strong line in 

per second. It is noted, however, that several of the the A band of oxygen (telluric), but the Doppler effect 

data used were spring-tide values. Allowing for this, permits it to be seen separately. There Is a general 

the agreement Is quite as good as could be expected. absence of elements with high atomic weights; in 

It is the first time that a satisfactory estimate of explanation of this a sentence is quoted from Abbot’s 

the tidal friction has been made, and the author notes " Sun ” (p. 253) stating that these elements would 

that it seems capable of satisfying all the quantitative probably lie aV too low a level for their lines to be 

demands made on it. He had previously expressed seen at the limb. Seven elements (rhodium, 

doubts on this point, but he had not then realised that ruthenium, palladium, gallium, europium, helium, 

J an ^“ ,0c hed seas, not the open ocean, were the and oxygen) are added to the thirty-six solar elements 

riuef contributors. in Rowland’s list. Oxygen is shown by the lines 

Or* Jeffreys also notes that the diurnal tides have a 717 L 7774 * 7775 * &n< * 8446 (doublet); these lines have 

slight effect on the obliquity of the ecliptic, reducing Doppler displacements. 
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of British scientific and technical books in preparation 
by the Guild is now complete, and contains about 
fx)oo titles. The scheme of forming provincial groups 
of the Guild appears to be making progress, the 
local committee having been already set up in Aber¬ 
deen, with Prof, Alex. Findlay as secretary. 

A comprehensive and valuable catalogue (No. 40b) 
of works relating to South Africa has just been cir¬ 
culated by Mr. F. Edwards, 83 High Street, Maryle- 
bone, W.j. It contains upwards of 700 titles. Many 
of the volumes arc rare and difficult to obtain. Among 
the items offered for sale is the Godlonton corre¬ 
spondence--Sir Harry Smith: “A Collection of 
Fifty-one Autograph Letters, Signed, to the Hon. R. 
Godlonton,” mostly marked “Private” or “Confiden¬ 
tial,” and wholly unpublished. The catalogue is one 
to be seen by librarians and others interested in the 
development of South Africa. 
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Anthropology at the British Association. 


O N the whole, the proceedings of Section H (Anthro¬ 
pology) at the Cardiff meeting may be counted 
as successful. The number of papers presented was 
fewer thari usual—several contributors were obliged 
to withdraw at the Last moment—nor did they all offer 
the opportunity for discussion which normally has 
been a prominent feature in this Section. There were, 
however, a number of communications of importance, 
and the attendances were good, notwithstanding the 
comparatively small number of members at the 
meeting. 

Turning to the consideration of the chief com¬ 
munications in detail, attention may be directed to 
Prof. F. G. Parsons’s paper entitled “The Modern 
Londoner and the Long Barrow Man,” which was 
mainly a criticism of conclusions arrived at by the 
president of the Section (Prof. Pearson) and the late 
Dr. Macdonell. In a paper published some years 
ago the latter had given it as his view that the modem 
Londoner approximated to the type of the Long 
Barrow man. Prof. Parsons had examined skulls of 
Londoners of the eighteenth and nineteenth centuries, 
the Rolleston and Thurnham Long Barrow skulls, and 
numerous Anglo-Saxon and Mid-European skulls, 
As a result he maintained that when the modern 
Londoner departs from the Anglo-Saxon type it is in 
the direction of the Alpine folk rather than in that of 
the Long Barrow folk. An interesting fact which had 
emerged in the course of the investigation was that 
broad-headedness appeared to be on the increase in 
the modern population. 

Prof. H. J. Fleure summarised the results of his 
investigation of the Welsh physical type. He finds 
that there are nine distinct physical^ types in Wales, 
and that, generally speaking, tne Welsh people show 
more long-headed ness and 'more dark pigment and 
are of shorter stature than the English, but that both 
are a complex mingling of different breeds. 

A paper of great importance in the elucidation of 
problems of the early ethnology of the Mediterranean 
area was offered by Mr. L. H. Dudley Buxton. His 
communication “On the Physical Anthropology of 
Ancient Greece and Greek Lands” was based upon 
a study, of the cephalic index, stature, upper facial 
index, and pigmentation of the modern population, 
and a comparison with the scanty early material avail¬ 
able. The mean cephalic index varies from 7920 in 
Crete to 87^1 among the Bektash of Lycla. The 
modern Greeks are slightly more brachyeephalic than 
the ancient inhabitants of the same places. In Crete 
it would appear that there had been an immigration 
or extension of long heads in early times, which was 
later supplanted by a mixed round- and long-headed 
population. Tentatively he concluded that (1) the 
cranial index shows sufficient variety to suggest ethnic 
admixture; (2) this admixture has not been evenly 
distributed, and local and distinct sub-races have been 
formes 1; and (3) the admixture is early, possibly Neo¬ 
lithic in Leu leas, and Bronze age (or earlier) in Cyprus 
or Crete. In regard to stature, large numbers are 
available from Crete and Cyprus only, but the same 
conditions appear to make for heterogeneity; the 
modern stature appears to be slightly greater than 
the ancient; but, owing to the small numbers repre¬ 
sented, caution is needed in ascribing high or low 
stature to any race in the area. At both boundaries 
of the Greek "world there are two racial types of com¬ 
parative homogeneity; the intermediate people, who 
present local divergences, are very variable, The 
Greeks are a combination, probably early, of Alpine 
and Mediterranean stocks. 

Miss Tildesley, in a communication on the Burmese 
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skull, established by means of a co-efficient of racial 
likeness that the Burmese skull is closely akin to the 
Malayan and less closely to the Chinese, while being 
widely removed from the Caucasian type. 

In Ethnography Dr, W. H. R. Rivers, In a com¬ 
munication on the statues of Easter Island, suggested 
tliat these may represent the hypertrophy of one 
element in an association similar to that found in 
San Christoval, where stone images represent the 
dead chief burled in the pyramidal structure with 
which the images are associated. The presence of 
this hypertrophy in Easter, Pitcairn, and Lavaivaf 
Islands suggested that immigrant workers in stone 
thus obtained a means for the expression of religious 
and artistic impulses to which the fuller life of the 
larger islands of Polynesia and Melanesia gave other 
outlets. The crowns of red vesicular tufa, he held, 
represented hats rather than hair, either natural or 
in the form of wigs, as has been suggested, and might 
be compared with the hats which are prominent 
symbols of the dead in Melanesian societies which 
practise the ghost cult. 

Capt. L. W. G. Malcolm dealt with the anthropo- 
geography of the Camcroons, and in particular with that 
of the area in which the Bantu-speaking peoples came 
into contact with the Sudanese; and Prof. E. H. L. 
Schwarz described certain elements in the culture of 
the Ovambos, to which he endeavoured, upon some¬ 
what slender evidence, to find analogues in the customs 
of early historical races which were in contact with 
Africa. 

A very successful afternoon session was devoted to 
primitive music, with special reference to Wales. Dr. 
II. Walford Davies, in a paper on “ Euphony and 
Folk Music,” pointed out that the pentatonic scale, 
the simplest known form, which recurs all over the 
world, epitomises the simpler tone-relationships, and 
is the basis of the Dorian mode, in which so much 
of the British folk-music is written. Dr. J. Lloyd 
Williams, in describing Welsh national music, pointed 
out that while a considerable body of the music shows 
the influence of the harp, in vocal music, of which 
an unexpected wealth had recently been discovered, 
a considerable proportion was in the Dorian and other 
modes. Of traditional lyrics the best were the very 
numerous penillion; these, and the singing of penillion 
according to North Wales style, constitute unique 
features in Welsh song. 

Archaeological papers furnished the most interesting 
section of the programme. 'Prof. W. M. Flinders 
Petrie described recent discoveries of the British 
School in Egypt, which included a series of tombs of 
every varietv of type of the First to Third Dynasties; 
the tomb of the royal architect of King Senusert II., 
whose gold uraeus was found in his pyramid; and 
a large alabaster jar with a magic inscription to pro¬ 
vide all offerings required. Three inscriptions of the 
Twelfth Dynasty, in alphabetic signs, show that the 
prehistoric system of personal marks had by that 
time grown into regular writing, independent of any 
Semitic system. 

Mr, P. E. Newberry, in his communication “Early 
Egypt and Svria,” suggested that the parent culture 
of the early civilisations of the Nile and the Euphrates 
should be sought in Syria, The ox, the sheep, and 
the goat were introduced into Egypt through Syria, 
and the crook and the flail, the royal insignia of 
dvnastlc Egypt, were both of Western Asiatic origin, 
the former being the crook of the goatherd, and the 
latter, it was suggested, an instrument used 
by goatherds for gathering ladanum from the cistus 
bush, which was not found In Egypt. The cults pf 
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the neUr- pole and the ded-column, both of which 
were originally coniferous tree-trunks* must have been 
of Syrian origin. The traditional home of Isis and 
Osiris was between Byblos and Damascus! and there 
the vine and wheat and barley grew wild. The 
Egyptian house was obviously derived from a wood- 
built dwelling, and both Egypt and Babylon are known 
to have drawn their timber from the Lebanon area. 

Mr. R, Campbell Thompson, in a paper on “ Pre¬ 
historic Dwellers in Mesopotamia," maintained that 
a proto-Hamitic section of the Mediterranean race 
which migrated at an early time into Arabia was 
the forerunner of the Semitic peoples. 

Mr. S. Casson described the recent excavations at 
Mycenae of the British School of Archaeology at Athens, 
which had been carried out in the light of a reconsidera¬ 
tion of Schliemann’s discoveries. The Grave Circle, 
as well as a stratified platform of earth outside the 
Acropolis, the site of a part of Mycenae in the period 
2000-1500 B.C., showed traces of a Bronze-age civilisa¬ 
tion, and even of Neolithic remains. It seemed 
certain that there was a continuous mainland civilisa¬ 
tion stretching back at least to the beginning of the 
second millennium b.c. In the replanning of Mycenee 
by the later kings, such as Atreus, by whom the Lion 
Gate and the Acropolis wall were built, the burial- 
ground of their forerunners was enclosed by the 
Grave Circle. This was used as an ossuary, outlying 
graves being cleared and their contents placed within 
the circle. 

Mr. Joseph S. S. Whitaker’s paper on ’‘Recent 
Anthropological Research at Motya " described the 
remains brought to light on the Island of San Pan- 
taleo, on the north-west coast of Sicily, which is un¬ 
doubtedly the site of the ancient Phoenician colony 
of Motya, and, owing to its complete and sudden 
overthrow in 307 b.c., probably shows more remains 
of an old Phoenician town than any other known site. 
Excavation has revealed that the island was originallv 
fortified by a wall all round, and the north and south 
gateways have been discovered. The north gate con¬ 
sists of an outer gateway formed of two apertures, 
recalling the Athenian Dipylon Gate, and a second, 
twenty-two metres behind It, of six apertures in pairs. 
In a cemetery—the first to be discovered—the prevail¬ 
ing method of disposal of the dead was incineration, 
although in the later cemetery on the adjacent main¬ 
land inhumation was chiefly practised. One burial- 
place belonging to the last period contained only the 
remains of animals, mostly ruminants, in single urns. 
An interesting mosaic pavement showed a combina¬ 
tion of Phoenician pictuia^panels and Greek decorative 
borders. 

Signor G, Bagnani dealt with the results of recent 
archaeological investigations in Rome, some of which 
had not hitherto been described, including the Roman 
basilica at Porta Maggiore, the tomb on the Via 
Ostiense, and the tombs found under the Church of 
San Sebastiano. 

Dr. T, Ashby, in a joint communication by himself 
and Mr. Robert Gardner, described further observa¬ 
tions of the Roman roads of Central and Southern 
Italy, in particular of the Via Valeria, through the 
Abruzzi, the Via Latina, and the Via Cassia, through 
Etruria. An attempt to trace the Via Herculia 
between Venusia and Potentia was unsuccessful. 

Mr. G. H. Garfitt's paper on a recent discovery of 
rock sculptures near a stone circle in Derbyshire 
described cup- and ring-markings and two sculptured 
stones found near the circle on Eyam Moor. On the 
latter are represented a deer-horn pick and a plough, 
A comparison with dolmenic sculptures in Brittany 
suggests an association with the /Egean goddess of 
fertility, Whose cult may thus have extended to Derby¬ 
shire. Mr. MacRitchie brought forward evidence to 
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show that early references to Greenland must be 
taken to denote some European country, probably the 
area between West Sweden and the Urals, and indi¬ 
cated the bearing of this conclusion on European 
ethnology. Mr. Kidner described certain round 
barrows in the New Forest which do not conform to 
the three standard types; and Mr. Willoughby Gardner 
described his recent excavations in the Dinorben hill- 
fort near Abergele, which had fully confirmed previous 
conclusions as to the character and construction of 
the fort. 

An afternoon session was devoted to an expedition 
to the site of the Roman city of Venta Silurum at 
Caerwent under the guidance of Dr. T. Ashby, who 
was in charge of the excavations carried out with the 
assistance of the Association on that site some years 
ago. As a preliminary to the excursion Dr. Ashby 
also gave the Section an account of the results of 
these excavations. E, N, F. 


Smoke Abatement and Housing Schemes. 

A SUPPLEMENT to the Lancet of November 30 
contains the annual report of the Advisory 
Council on Atmospheric Pollution for the year 
April, 1919-April, 1920. The number of stations 
sending in full returns is nineteen, of which fifteen 
are divided between London and Glasgow, the 
other four being Malvern, Rothamsted, Southport, 
and St. Helens. 

It will be seen that the number for the whole 
country is very limited, and some of the dirtiest 
industrial centres, where a comparison of the condi¬ 
tions of the atmosphere from year to year might be 
of some advantage to the 'local authorities, are 
entirely unrepresented. This arises, no doubt, partly 
from the complete indifference shown in many 
localities to the smoke nuisance, and partly from the 
troublesome and tedious analytical method of esti¬ 
mating atmospheric impurities. Something in the 
way of an automatic recorder or an apparatus not 
requiring much supervision would probably induce 
many places which at present send in no returns to 
adopt the system. 

It should be pointed out that the Council fully 
recognises this desideratum, and the report shows 
that a considerable amount of research has already 
been carried out with no little success in simplifying 
the apparatus for recording both solid and acid im¬ 
purities. That the prevalence of the latter impurity 
is the main factor in the disintegration of the stone¬ 
work of many of our ancient monuments has been 
proved beyond question, and some check on the 
quantity is a matter of great importance. 

It is to be presumed that it is no part of the 
Council's business to advance the cause of smoke 
abatement apart from the registration of statistics, 
yet it seems to us that a systematic propaganda 
against smoke pollution might form a useful adjunct 
to its other activities. 


Under the new housing schemes emanating from 
the Ministry of Health an opportunity is offered for 
the erection of houses in such a way as to diminish 
considerably the output of smoke, and, in fact, under 
the auspices of the Ministry a Committee was sum¬ 
moned to inquire into and report on the subject. 
The report of this Committee was issued some months 
ago, but it appears from a statement made in the 
House of Lords by Lord Newton, chairman of the 
Committee, that neither the Department for which it 
was prepared, nor the local authorities for the benefit 
of which it was issued, appear to have paid any 
attention to its practical application. 

We would suggest, therefore, that the various 
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schemes referred to in the report, and generally 
approved by competent persons, should be taken up 
bv the Advisory Council on Atmospheric Pollution, 
who should bring it before the notice of the public in 
the form of active propaganda. It seems useless to 
make yearly records of air pollution when no serious 
steps are being taken, publicly or privately, to diminish 
the evil. J. 6. C. 


Work of the Analytical Laboratory, Cairo. 

EVERAL features of more than passing interest 
are shown in the undermentioned report. 1 
Covering as it does the period of the war, it 
chronicles work—such as the making of special 
incendiary bombs and chemical igniters for flares— 
which is rather unusual for the analytical laboratory, 
but is an indication of versatility in time of need. 
Passing, however, to more normal activities, with a 
bare mention of the excellent routine work done, it 
is interesting to note that research has taken a 
definite place in the programme of the department; 
the authorities are evidently alive to the importance 
of encouraging the application of chemistry to arts 
and manufactures. Ihus an investigation of Egyp¬ 
tian crude petroleum has been made, the results of 
which have proved that good yields of Diesel fuel-oil 
can be obtained from tnis source, besides the cus¬ 
tomary petroleum spirit and kerosene, and a pitch 
which will be invaluable for road-making. A 
Government refinerv to deal with this crude petroleum 
is to be erected at Suez. 

An inquiry into the possibility of cement manufac¬ 
ture in the Sudan was also undertaken. As a result 
a cement factory is now being constructed at Makwar, 
where 50,000 tons of cement per annum will be made; 
the fuel difficulty has been overcome by using a 
mixture of locally made charcoal and imported coke. 

Among the chemico-legal cases dealt with was an 
interesting one in which a claim was made against 
the Government for land valued at about i6,mo,oooh 
Unfortunately for the claimant, however, it was found 
that out of the 168 documents on which the claim 
was based no fewer than 163 were forged. 

It is noted that an entirely new method of assaying 
gold has been devised, whereby the Assay Office was 
enabled to cope with a very considerable increase of 
work resulting from the new assay law, which pro¬ 
vides for the compulsory hall-marking of gold and 
silver. The report indicates useful work and steady 
progress. 


The Problem of Soaring Flight. 2 

HE source of energy used by birds in soaring 
flight is not yet clearly known. Attempts have 
been made to achieve this form of flight artificially, 
and, according to Gustav Lilienthal, a flight of 
500 metres up wind, in which a height of 40 metres 
was attained, has been made by a man-carrving 
glider not provided with a motor, but having wings 
constructed on the pattern of those of a soaring bird. 

The extraordinary regularity with which cranes, 
when flying in a group, keep their distances from 
one another affords a proof that such soaring flight 
is either due to undiscovered wing-movements or to 
some condition of the air which is widely and uni¬ 
formly distributed. The observation that certain 
dragon-flies, and also flvlng-fishes, employ soaring 

1 " Report on th» Work of ih* Government Analytical Laboratory and 
Amy Offlc*, iqih-iQ'Q*" (Ministry of F nanco. F.*ypt.) 

Abstract of a paper bv Dr. R. H. Hankie and F. Handley Page read 
before the CiraMd^e Pfci'otophical Roc- ty on November a*. 
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flight has led to discoveries that throw a new light 
on the subject. Dragon-flies can adjust their 
abdomens and hind-legs, and flying-fishes their 
pelvic fins, in such a way that these organs act as a 
brake to check speed when flying. The brake is 
used in certain conditions in continued flight to keep 
their speed at a required minimum. This use of an 
air-brake yields a proof that these instances of 
soaring flight are not due to undiscovered wing- 
movements. Dragon-flies habitually avoid ascending 
currents when in soaring flight so long as the sun 
is shining. If isolated clouds are crossing the sky 
these insects collect in the neighbourhood of a con¬ 
venient ascending current, entering it whenever the 
sun is obscured, and gliding beyono its range so soon 
as the sun comes out. That soaring flight is not 

due to the lifting effect of lateral gusts is proved 

by the fact that the flying-fish when at highest speed 
carries its wings inclined so that the wing-tips are 
on a lower level than the body. In this case, if 

lateral gusts were, operative, their only effect would 

be to drive the fish under water. 

Certain facts suggest that turbulent motion is, in 
some unknown way, the source of the energy of soar¬ 
ing flight.. But light objects, such as feathers or 
aerial seeds, mav be seen floating in the air in the 
neighbourhood of soaring birds, and exhibiting only 
slow and equable movement. What form of tur¬ 
bulent motion can be imagined that enables a bird 
weighing 10 lb. or more to glide without effort to a 
height of 2000 metres or to travel horizontally for 
indefinite distances at a speed of 50 miles an hour, 
and vet is unable to disturb the course of a piece of 
thistledown ? Thus the facts of the case appear to 
offer insuperable difficulties to all theories that have 
hitherto been put forward as an explanation of 
soaring flight. 


University and Educational Intelligence. 

Cambridge. —The proposal to admit women to 
membership of the University on equal terms with 
men was rejected on December 8 by 904 votes to 712. 
The next step, presumably, will be a vote on Report B, 
the alternative proposal offered by the recent syndi¬ 
cate. This is, in effect, a suggestion on the part of 
the University that it would welcome the foundation 
of a separate University for women at Cambridge, and 
would extend to it the same facilities for educational 
purposes as are at present offered to the members of 
Girton and Newnham Colleges. This proposal does 
not in any way meet the greater number of the diffi¬ 
culties that were raised in connection with the re* 
j acted scheme, in particular the question of numbers 
and accommodation. It has already been rejected by 
the women’s colleges, which have declared that they 
have no intention of taking action in the matter of 
forming a separate University even if Report B is 
passed. Already three of the six signatories of 
Report B have, in a sense, abandoned it for some 
scheme which shall more nearly meet the women’s needs, 
a scheme the details of which have yet to be worked 
out. It does not look as though the adoption or 
rejection of Report B by the University will bring the 
problem nearer to an agreed settlement. In the 
interests of tfie University as a whole, and of the 
women’s colleges in particular, an early settlement 
must be reached, and it looks as though the next move 
must He with “the party of thirteen,” who have in 
view a scheme which will give the women the full 
privileges of membership of the University without 
any control over the men’s education. If they toke 
early and effective action they may be able to.'Justify 
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the vote of Ust Wednesday; otherwise, this vote must 
bring a reaction which may, in due course, sweep 
much farther than the original proposals. 

Mr. J, Gray, fellow of King's College, has been 
elected Balfour student. 

London.— Mr. F. R. Fraser has been appointed 
for a period of four years as from October 20 hast to 
the University chair of medicine tenable at St. 
Bartholomew’s Hospital Medical School. In 1912 Mr. 
Fraser was appointed assistant in medicine at the 
Rockefeller Institute for Medical Research in New 
York, and two years later instructor in clinical medi¬ 
cine at Columbia University. During the war he 
served with the R.A.M.C., and on demobilisation was 
appointed assistant director of the Medical Clinic and 
assistant physician at St. Bartholomew's Hospital. 
He is the author of publications on electrocardio¬ 
graphic changes and acute poliomyelitis. 

Oxford. .Mr. R. T. Gunther, fellow and tutor of 

Magdalen College, has been elected by that college 
to a research fellowship in order to continue his 
researches on land levels in the Mediterranean. A 
science tutorship at Magdalen will thus become 
vacant, and it will certainly be acceptable to bio¬ 
logists in Oxford if another biologist be elected to 
succeed Mr. Gunther. Magdalen College has long 
been favourably distinguished for the support it has 
given to scientific study and research, especially in 
subjects connected with the sciences of life. 


I'kof. J. C. I r vine, professor of chemistry in the 
University of St. Andrews, has been approved by the 
King, on the recommendation of the Secretary for 
Scotland, as Principal of the University in succession 
to the late Sir John Herkless. 

Applications are invited bv the council of Bed¬ 
ford College for Women, Regent’s Park, for a 
scholarship in sociology tenable at the college for 
two years* and of the yearly value of 80/. Candi¬ 
dates must be women* holding a university degree or 
its equivalent. The latest date for receiving applica¬ 
tions is January 15. 

The Association of Science Teachers will hold a 
general meeting on Tuesday, January 4, at Uni¬ 
versity College, London, when the presidential address 
will be delivered by Miss M. B. Thomas, Girton Col¬ 
lege, and a lecture on vitamines will be given by Dr. 

J. C. Drummond, reader in physiological chemistry, 
University College. The hon. secretary of the asso¬ 
ciation is Miss E. Ml Ridley, 10 Gresley Road, 
london, N.iq. 

The Salters* Institute of Industrial Chemistry has 
awarded five fellowships for post-graduate study in 
the laboratories indicated :—Mr. A. H. Adcock (Liver¬ 
pool University!, Mr. J. A. Gentle (Oxford), Mr. S. J. 
Saint (Reading), Mr, C. B. Taylor (Imperial College 
of Science ana Technology), and Mr. Donald Turner 
(Sheffield). Scholarships have been awarded to 
Messrs. M. D. Forbes and G, M. Lowe (Imperial 
College of Science and Technology), A. W. Pritchard 
and F. W. Turner (East London College). Forty-five 
grants in aid have been awarded to chemical assis¬ 
tants 1 occupied in factories in or near London to 
facilitate their further studies 

Announcement has been made that four fellowships 
of looo dollars each have been established through a 
co-operative agreement between Yale University and 
the Bishop Museum of Honolulu, Hawaii. The 
fellowships are available for graduates of any institu¬ 
tion, but are primarily designed for students who 
have already attained the degree of doctor of philo¬ 
sophy. Preference will be given to applicants who 1 
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desire to carry on research in anthropology, botany, 
zoology, geography, or geology in Hawaii or other 
parts of Polynesia. Detailed information may be Ob¬ 
tained from the Dean of the Graduate School, Yale 
University. 

The annual meeting of the Mathematical Associa¬ 
tion will be held at the London Day Training College 
on Tuesday, January 4. The programme includes the 
following papers and discussions :—Relativity, Prof. 
A. S. Eddington; Aeroplane Mathematics, Dr. S. 
Brodetsky; The Teaching of Mathematics to Boys, 
whose Chief Interests are Non-Mathematieal, tne 
Rev. S. H. Clarko; Some Unsolved Questions and 
Topics for Research, Prof. E. T. Whittaker; Results 
of Visits Paid to Lycees of Paris and other Centres, 
ami the Study of Education there, particularly from 
the point of view of Mathematics, Miss K. M. Read. 
January 17, IQ21, will be the fiftieth anniversary of 
the first recorded meeting of the association. 

Prof. Donnan gave an interesting address on '‘The 
Finance of Research at Universities" at a meeting 
convened by the London branch of the National 
Union of Scientific Workers at University College on 
December 9. He said that scientific research must 
he financed mainly out of Treasury funds, and as the 
Treasury is influenced greatly by public opinion, it 
behoves scientific workers to create the right atmo¬ 
sphere. The Government, no less than the general 
public, is apt to overlook the fact that there are three 
equally important factors in the creation of wealth. 
Two of these, new knowledge and trained men to 
apply it, are the right products of the universities;, 
increased production is not merely a question of the 
hours of labour of the manual worker. The nation 
has already reached a lime of financial stress which 
will probably continue for another five )eurs. 
Hitherto the Government has treated educational 
institutions as charities, to be given doles in times 
of prosperity, to be ignored at the call for economy. 
Unhappily, this attitude is unchanged, and the prospect 
of universities receiving the necessary financial assist¬ 
ance from the Treasury for research workers is a 
poor one unless the Department of Scientific and 
Industrial Research realises in time that this is the 
more productive field for cultivation, and unless 
those best equipped and best entitled to benefit by 
grants, viz. the junior teaching staffs, are aided to* 
undertake research work instead of being forced by 
inadequate salaries to make ends meet in other ways. 
Prof. Donnan concluded by paying a tribute to the 
work of the Department of Scientific and Industrial 
Research in fostering industrial research associations, 
but expressed the doubt as to whether it would not 
have been the more profitable investment to have 
started with the university research workers. 

Anyone who understands the best possibilities of 
the kinematograph, or has seen some of the instruc¬ 
tive films now available, must realise that the instru¬ 
ment may be made a very valuable educational aid. 
In scientific instruction, for example, the slowing 
down of ultra-rapid pictures enables movements to 
be analysed most clearly; or, on the other hand, a 
film may show in a few minutes the life-history of a 
plant or animal, and thus synthesise changes which 
may extend normally over several months. What¬ 
ever can be said in favour of the use of pictures in 
text-books can be- applied with far greater force to 
the motion picture, for movement impresses itself 
upon the mind much more deeply th£n still-fife. This 
is particularly true of geographical subjects, the aim 
of which is to give pupils clear ideas of the charac¬ 
teristics of countries and peoples in various parts of 
1 the world. It has hitherto been difficult to obtain 
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instructive films of this kind for exhibition except by 
applying to a number of different firms. The Mac¬ 
millan Educational Film Co., Ltd., 3a Charing Cross, 
S.W. i, has now, however, made a collection of educa¬ 
tional and scientific films which they are able to 
offer for hire. We have before us a list of such films 
relating to geographical, industrial, Nature-study, and 
•other subjects, and a copy can be obtained by anyone 
upon application to the company. There arc also 
lists of suggested programmes—one of a varied kind, 
and another in which geographical subjects are appro¬ 
priately grouped together. It may be hoped that local 
education authorities will avail themselves of such 
assistance as is afforded by these lists to give a new 
character to kinemntograph displays in local picture- 
houses. In the United States thousands of schools 
make use of the moving picture for educational pur¬ 
poses, and there is a groat opportunitv for its wise | 
employment here when existing prejudices have been 
overcome. 


Societies and Academies. 

Cambridge. 

Philosophical Society, November 22.—Prof. Seward, 
president, in the chair.— F. A. Potts: A note on vital 
staining. In studies which have been made on the 
penetration of neutral red into the living body of the 
soil nematode Diplogastcr it is found that most of 
the stain makes its way through the mid-gut and 
none through the skin. " In the mid-gut a zone of 
granules arranged peripherally round the lumen of the 
t takes up the stain particularly.— W. F. 
nchester and- A. G. Thacker : Preliminary note on 
the superior vena cava of the cat. Thirty cats were 
dissected to observe the point of entrance of the 
internal jugular, which in every case except one fell 
into the external jugular. Observations were also 
made on the length of the superior vena cava in 
twenty-one adult cats, and the length appeared to be 
varying round more than one mean.—Miss M. D. 
Havlland: Preliminary note on a Cynipid hyper¬ 
parasite of Aphides. Charips (Cynipidae) is a hyper¬ 
parasite of Aphides through Aphidius (Braconidaj). 
The female pierces the Aphidius larva while the latter 
is lying inside the living Aphid, and deposits an egg 
within its body. The first-stage larva of the Cynipid 
is hypermctamorphic, with a thick chitinous skin 
and tail, but during development, which takes place 
within the Aphidius, the larva gradually assumes the 
form usual among parasitic Hymenoptera. Shortly 
before metamorphosis the hyperparasite leaves its 
host, the remains of which it devours, and its tracheal 
system becomes functional. It afterwards pupates 
within the cocoon previously woven by the Braconid. 
—Dr. E. H. Hankin and F. Handley Pag©: The 
problem of soaring flight (see p. 5*8).—Sir George 
Oreenhill and Dr. G. T. Bennett: The rotation of a 
non-spinning gyrostat.—E. V. Appleton: A method 
of testing triode vacuum tubes. A dynamic method of 
measuring the slope of the principal voltage-current 
characteristic of a three-electrode thermionic tube is 
described.—W. B. Frankland : The astronomical bear¬ 
ing of the Einstein theory.—Dr. W. BnnuMe: The 
representation of the simple group of order 660 as a 
group of linear substitutions on five symbols. Except 
in the cases of two and of three variables, the 
explicit forms of groups of linear substitutions have 
been given only in a few cases. Thus it is hoped that 
the explicit forms in the case referred to may be of 
Interest, The existence of a cubic three-spread, in 
space of four dimensions, admitting a group of 
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660 collineations into itself may be compared with 
the more familiar case of Segre’s cubic three-spread 
which admits a group of 720 such collineations. 

Manchester. 

Literary and Philosophical Society, November 2.—Sir 
Henry A. Miers, president, in the chair.—Dr. W. J. 
Walker : The poly tropic curve and its relation to 
thermodynamic efficiency (with a note on the theory 
of the uniflow steam-engine). An inquiry made into 
the reason for the diminution of internal-combustion 
engine efficiencies when the value of n in the equa¬ 
tion, pv n = constant, for the compression line is 
reduced by water injection or other means.—W. H. 
Pearson : Notes on a collection of Hepatics from the 
Cameroons, West Coast of Africa. The collection, 
made by Mr. W. G. Travis from logs of ebony in 
the Liverpool docks, contained the following species : 
Aneura Travisiana , n.sp., Pears.; Lophocolca New* 
tom, St.; Mastigolejeunea . . ?; Homalolcjeunea 

excavata (Mitt.), Sp.; Ceratolejeunea Saxbyi , n.sp., 
Pears. ; and Cheilolejeunca Principensis , St. The type- 
specimens are in the Manchester Museum. 

Sheffield. 

Faraday Society and Institute of Metals (Sheffield 

Section), November 19.—Afternoon session, Prof. 
C. H, Desch in the chair.—Dr. L. Aitchison : Electro¬ 
plating for the prevention of corrosion. The paper 
dealt more especially with the protection of iron and 
steel and their alloys. The conditions for proper pro¬ 
tective coatings were defined and the value of the 
various protective coatings was discussed with relation 
thereto,—W. A. Thaln : Some applications of electro¬ 
deposition in aeronautical engineering. Three cases 
of the electro-deposition of copper were considered, 
viz.: (1) As a protection against carburisation in case- 
hardening practice; (2) as a means of increasing heat 
conductivity; and (3) as a means of building up a 
definite constructional detail. —B. Carr : The electro¬ 
deposition of cobalt. From a bath containing 4$ lb. 
of cobalt sulphate crystals, 5J oz. of boric acid, and 
24 oz. of sodium chloride "per gallon, and used at 
34 0 C., excellent hard, adherent deposits of cobalt 
were obtained, provided that these were not too 
thick, with 150 and 72 amperes per sq. ft. for 
periods of immersion not exceeding 2 and 
4 minutes respectively. The deposit is exceedingly 
resistant to atmospheric corrosion, and superior to 
nickel in the rapidity of deposition and hardness.-- 
W. E. Hughes : The use of colloids in the electro¬ 
deposition of metals.—S. Field : The commercial elec¬ 
trolysis of zinc sulphate solutions. Commercial elec¬ 
trolysis aims at the maximum extraction of zinc with 
a minimum of energy. The greater the extraction the 
smaller the volume of liquor which circulates through 
the extraction plant, and the smaller the proportion of 
zinc which demands repeated purification. A limit to 
this extraction is set by the cost of increased energy 
necessary to take out zinc from dilute liquors. Cur¬ 
rent efficiency is dependent upon a number of factors, 
including current density, amount of zinc present, 
temperature, and the presence of impurities. 

Evening session, Mr. E. A. Smith in the chair.— 
W. R. Barclay; Electro-silver plating and its 
technical development. This paper dealt with the 
history of technical investigation and research into the 
electro-deposition of silver so far as the more practical 
aspect of electro-plating is concerned. Emphasis was 
laid on the necessity for careful co-ordination of the 
factors of metal and free cyanide content to that of 
current density. It was shown that though con¬ 
siderable latitude is allowable in practice, thO best 
results and highest efficiency He within fairly well 
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defined limits* It was pointed Out that silver solu¬ 
tions In existence more than sixty years still continued 
to yield excellent results, and that, generally, old 
solutions yielded better deposits at higher current 
densities than those newly made up from pure 
materials. This was due in a great measure to the 
presence of substances other than the simple double 
cyanide of silver and potassium', especially potassium 
carbonate.— G. B. Brook and L. W. Holmes : The 
chemical composition of old silver-plating solutions, 
with observations on their working properties. The 
paper dealt with a large number of solutions varying 
in age from one to fifty years, furnishing historical, 
chemical, and physical data with regard to each, and 
rorrelating the composition with the working pro¬ 
perties in actual works practice.—F. Mason : A new 
maximum current density in commercial silver-plating. 
With a free cyanide content in excess of that usually 
advised, and with potassium carbonate in considerable 
quantities, not only can the current density be in¬ 
creased enormously, but the deposit is of an excep¬ 
tionally fine texture and takes a high finish.—G. B. 
Brook : The crystalline structure of electro-deposited 
silver. —S. Field : The deposition of gold-silver alloys. 

A series of experiments has been carried out in order 
to trace the influence of varying conditions on the 
composition of the gold-silver alloys deposited in the 
well-known “ gr^en gold/' 

Dublin. 

Royal Dublin Society, November 23.—Dr. F. E, 
Hackett in the chair.—Prof. H. H. Dixon and Nigel G. 
Ball : A determination, by means of a differential 
calorimeter, of the heat produced during the inver¬ 
sion of sucrose. The heat of inversion of sucrose in 
presence of invertase was determined by means of a 
differential calorimeter in which the temperature was 
measured with a sensitive thermocouple. Two 
vacuum flasks were employed, in one of which the 
reaction took place, while the other was used as a 
control, one junction of the thermocouple being in 
each flask. The enzyme solution was contained in 
a capsule of paraffined paper immersed in the sugar 
solution to secure that both were at the same tem¬ 
perature. In the control flask a similar arrange¬ 
ment was used, but the enzyme solution had been 
previously heated to ioq° C. These capsules could 
be ruptured without opening the flasks. The tem¬ 
perature effects of dilution of the sucrose were 
eliminated by these arrangements. Stirring was 
effected by shaking the flasks. A value for the heat 
produced during the inversion of sucrose by invertase 
was obtained which agrees closelv with that 
previously given by Brown and Pickering, the mean 

the results being 3 83 calories per gram-molecule. 

Paris. 

Academy of Sciences, November 22.—M. Henri 
Deslandres in the chair.— A, T. Schloeslng: The 
separation of two salts haring a common ion. In 
the preparation of ammonium nitrate from sodium 
nitrate and ammonium bicarbonate an aqueous solu- j 
fl °n ^ of sodium nitrate and ammonium nitrate is 
obtained, from which the latter salt has to be ex¬ 
tracted, Solubility curves of mixtures of these two 
salts have b6en worked out and are given in the 
Paper and the mode of applying these to the problem 
ls indicated*—E. Inbeaux ; New svstems of electric 
towing on canals. The haulage difficulties on canals 
£*th numerous locks, such as those of the Marne, 
Rhine, and the Sarre coalfields, are summarised, 
and a description Is given of the systems at present in 
tise.^E* Arifts: The heat of evaporation 6f a liquid 
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at low temperatures. Reply to a note of M. G. 
Bruhat*—T. Varopoulos ; Algebrold functions and in¬ 
creasing functions*—J. de tanas: The essential pro¬ 
perties of pneumatic transmission in a closed cycle.—- 
J . Andrade : The last perturbations of isochronism.»- 
W. Margoulls ; A new method of testing aero^ 
dynamic models in gas currents. In existing ap¬ 
paratus serious errors may arise, as it is impossible 
to observe the conditions required by the law of 
similitude. The author suggests the replacement 
of air by carbon dioxide at high pressures and 
temperatures, and, gives formulae showing the 
resulting reduction in the horse-power of the 
motor necessary for moving the gas.—Lord 
Rayleigh : The light diffused by argon. Remarks on 
a recent paper by M. J. Cabannes.—C. Matlgnon and 
M. Prljacques : The transformation of ammonia into 
urea. The problem of the economical trans¬ 
formation of ammonia into urea is of undoubted 
technical interest, since it contains 47 per cent, 
of nitrogen as against 35 per cent, of nitrogen 
in ammonium nitrate, and it behaves as an 
^excellent manure. An account is given of 
studies on the conversion of ammonium carbamate 
into urea,—A, Muguet and J. Seroln : The age of 
the autunites of Portugal. These minerals are of 
recent formation, and were formed between 1250 and 
1900 years ago. The figures are based on the deter¬ 
mination of the ratio of radium to uranium in the 
minerals.—G, Denhot : The stratigraphical position of 
the Montabuzard limestone.—A. Holland : The exist¬ 
ence of formations of ground called rideaux in 
Cantal.—R. Souiges: The embryogeny of the 
Urticaceae. The development of the embryo in Urtica 
piltdifera .—A. Chevalier : The variations of the buds 
of cultivated trees and shrubs as a cause of decadence 
of old varieties.—J. Barlot ; New colour reactions 
utilisable for the diagnosis of mycological species. 
The colour reaction with potash solution serves to 
distinguish between the poisonous Mycena pura and 
the variety amethystina of Laccouria laccata (edible). 
The same solution gives different colour reactions 
with Gortiphidius glutinosus and G. viscidus. 
—P. Dangeard ; Metachromatine and the tannic com¬ 
pounds of the vacuoles. — W. Mestrezat and Mile. 
Marthe Paul-Janet: The comparative evaluation of 
the total nitrogen in urine by the methods of Dumas 
and Kjeldahl. The Kjeldahl method applied to urine 
gave only from 98*5 per cent, to 90*3 per cent, of the 
nitrogen found by the Dumas method.—A. Damiens: 
The toxicological detection of poisons containing 
bromine. An application of the methods described in 
previous communications for the detection and 
estimation of traces of bromine in animal tissues.— 
G. Bohn and Mme. A. Drzewlna; Variations of 
sensibility to soft water of the Convoluta, according 
to the physiological states and the number of animals 
under experiment. — L. Jonbin and E* Le DanoU: Bio¬ 
logical researches on the thermometry of the Atlantic 
off Ushant during the summer of 1920. The data 
obtained are represented on two diagrams, showing the 
distribution of temperatures in a section W.-N.W. 
through Ushant.—C. LsbaUly : The conservation or 
disappearance of the virulence of apthous milk in the 
course of the manipulations following treatment. If 
the contaminated milk is allowed to stand for cream 
long enough for an incipient lactic fermentation to 
take place the virus is attenuated or destroyed, and 
voung animals fed on such milk during an "epidemic 
have either remained healthy or have had only a mild 
attack. • When the milk is collected in largo 
creameries and the cream quickly separated mechani¬ 
cally, the skim milk rapidly spreads the fever. 
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Rome. 

Real* Accidenla dsi Liacei.—(Communications re¬ 
ceived during the vacation.) —G. Faao : Surfaces of 
the 4th order with infinite discontinuous groups of 
birational transformations, ii.— C. Crcma: Deposits 
of bauxite in the Apennines, 1 stria, and Dalmatia 
(with illustration of section).—C. Artom: Biology 
and systematics of the genus Artemia, ii.—M. Genua : 
Nutrition of Anopheles claviger . The male feeds only 
on sweet juices, but the female also requires to suck 
blood before it can lay its eggs. The processes of 
digestion of the two kinds ot food are not only 
diiierent, but they take place in different organs in 
the female. 

(Vol. xxix. (2), i., ii.)—S. Pincherle : Iterated func¬ 
tion of a rational integral one, ii.—G. Fublnl: Pro¬ 
jective differential geometry.—E. Artlnl; Cassiterite 
and titanitc of Baveno. The former mineral was 
represented by a small crystal 5 mm. long and 4 mm. 
broad, being a multiple twin crystal found by G. 
Codara in the granite mines, and a few fragments 
discovered on a later visit. Of titanitc the author 
possesses three small purplish crystals. Both minerals 
are new to the granite of Baveno.—C. de Stefan!: 
Siliceous fossil sppnges of western Liguria. These 
were found mainly in crystalline schists, but also in 
Triassic limestone, between Genoa and Savona. The 
majority are Hexactinellidre dichyonime, and the struc¬ 
ture was well preserved both in microscopic sections and 
in specimens treated with acid.—G. Marietta : Abelian 
varieties.—P. Nallt : A functional equation.—M. 
Pascal : Resultant pressure on an aeroplane wing, ii. 
A continuation of the previous hvdrodynamical 
problem of two-dimensional stream-line motion in an 
incompressible fluid. The present paper proceeds to 
calculate the lift.—L. P. Eltenhart (of Princeton Uni¬ 
versity) ; Congruences of spheres of Ribaucour which 
admit of a finite deformation.—R. Serial : Theory of 
the circular plate electric condenser.—E. Adlnolfl : 
Centres of absorption of coloured solutions. The author 
describes a method in which the absorption spectra are 
observed in solutions of variable density, using a cylin¬ 
drical receiver which acts as a lens.—R. Clusa and 
L. Veooblottl: Nitro-derivatives and nitrohydrazones, 
ii.—M. de Angelli; Crystalline form of nitrodibromo- 
acetanilide.—M. Gortahl: The Permo-Carboniferous 
and Permian formations in the Caracorum chain.—• 
V. Novarese : The Cambrian of Iglesias.*— G. de A. 
d’Oasat: Chalk and American vines. The effect of 
chalk in giving rise to chlorosis in vines already forms 
the subject of abundant literature. The present ex¬ 
periments appear to negative the empirical results 
previously obtained, while they suggest that methods 
adequate for the requirements of practical viticulture 
may be comparatively easy to carry out in working.— 
Y. Bambaclonl: Fibrillar structures of Nemec. The 
protoplasmic cords present in the cells of the radical 
apices in most plants do not present the complex 
structure described by Nemec, but in Aspidiutn 
aculeatum structures are observed comparable with 
his fibrilhe.—C. Artom t Biology and systematics of 
the genus Artemia, iii.—C. Jucci; Differentiation 
of caste in the society of termites, 1 . The neotenics,— 
E. Artlnl: Presence of chrysobervl in the dolomite of 
Campolongo (Canton Ticino).—G. Marietta : Abelian 
varieties, ii.—P. Nalll: A functional equation.—E, 
Adlnolfl : Influence of dissociation on permanganate. 
As in the previous paper mentioned above, researches 
on absorption centres can advantageously be made 
with solutions of concentration rendered variable by 
diffusion. Permanganates of potash and of lime have 
the same absorption spectra* and dissociation has no 
influence on the absorption spectrum ot the potash 
compound.—V. Cuttle*: Thermic analysis of the 
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system of nitrate of thallio-nitrite of thallium. In 
view of the thermic behaviour of fused mixtures of 
T 1 NO, and T 1 NO., the author excludes the formation 
of complexes. The two salts form a continuous series 
of mixed crystals and the transformation to the solid 
state is referable to Roozeboom’s second type in the 
classification of binary systems with polymorphic 
transformations.—G. Cusmano : Catalytic reduction of 
0-nitroazoxybenzol.—C. Juccl; Differentiation of 
caste in the society of termites, ii. The neotenics.— 
M. Boldrlnl: Sexual differences of weight in the 
human body and organs. A table showing the rela¬ 
tions between the medians, the probabilities, of trans¬ 
variation, the relations between the arithmetical 
means, and the intensities of transvariation for 
numerous series of weights of male and female 
individuals and organs. The table furnishes a sum¬ 
mary of the observations of Frascani, Demoor, Bene¬ 
dict. Bisclioff, Bean. Boldrini, and others, the sub- 
jects observed including new-born infants from Pisa, 
Brussels scholars, white and black Americans, 
Germans (both living and dead), Romans, and a few 
French and others. 

Cape Town. 

Royal Society of South Africa, October 20.—Dr. 
J. I). F. Gilchrist, president, in the chair.—Dr. 
J. D. F. Gilchrist : Observations on living fish brought 
by H.M.S. Challenger from tropical East Africa to 
Cape waters. In January, 1919, H.M.S. Challenger 
brought six species of fish from Dar-es-Salaam, Port 
Amona, Mnazi Bay, and Zanzibar, which were trans¬ 
ferred to the tanks of the Government Marine Station 
at Simon’s Bay. They throve very well until April 25, 
when they all died within a few days of each other. 
At this date there was a sudden fall in the tempera¬ 
ture of the water. The significance of this occurrence 
in connection with the distribution of fish in South 
Africa is discussed. Some observations were made 
on the sleeping habits of Batistes aculeatus .—L. 
Simon*: Detection of induced 0 -ray emission from 
substances exposed to Rfintgen rays by a photographic 
method. A narrow beam of Rontgen rays from a 
Coolidgo tube impinging on a film of red lead laid 
down on paraffin wax gives a marked effect on a 
photographic plate placed opposite up to a distance 
in air of about 2 cm. from the red lead. If a photo¬ 
graphic plate replaces the red lead, a similar, though 
less intense, effect is shown on the opposite plate. 
This excited radiation was almost stopped by the 
thinnest mica and paraffin wax. 0-rays seem to be 
more important than secondary X-rays in producing 
a photographic impression.—J. R. Sutton : A con¬ 
tribution to the study of the rainfall map of South 
Africa. The monthly and annual rainfalls for 567 
stations in South and East Africa are given, and 
the results shown graphically in thirteen maps. The 
isohyets form a system which moves to and fro across 
the equator, following the sun with a lag of a month 
or more. Corresponding with the general movements 
of the main isohyetai system are the winter rains of 
the south-west, which advance inland as the summer 
rains retreat and vice versa . The paper concludes 
with a short bibliography of special studies of South 
African rainfall.—J. R. Sutton: Some notes on 
ancient ideas concerning the diamond. Various 
prosaic “motives” for some of the legends and 
stories about the diamond current in ancient times 
are suggested. It is argued that Pliny, when he spoke 
of aromas as a name given to a crystal of goltf was 
probably referring to the outride appearance of the 
cry stall t satien.—F. G., C*ftt*B ; Experimental Infest** 
tlon of. fresh-water snails. Infestation of timmea 
natalensis was caused by Fasciola from a aheefrs 
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liver, also jpfestation of Physopsis afttcana by water 
containing the miracidia of Schistosoma haema¬ 
tobium; nere the mature cercarise were found six 
weeks later.— R. D. Attkea : The water relations of 
the pine (Pinus pinaster ) and silver-tree (Leucadendron 
argenteuw). The conductivity of the wood for water, 
rate of transpiration, total area of leaf-surface, and 
sectional area of wood have been determined for 
similar twigs of pine and silver-tree. Under the 
experimental conditions pine leaves exerted a much 
greater suction force, calculated in one instance to 
be about four times that exerted by the silver-tree 
leaves. The latter are less able to resist drying than 
pine leaves, in which the rate of transpiration very 
rapidly diminishes when the twig is not supplied with 
water to a much lower level than in a silver-tree twig 
under identical conditions.—J. W. C. Gunn: The 
action of Eucomis undulata . E. undulata contains a 
large amount of a saooglucoside, soluble in water and 
qo per cent, of spirit. It is a powerful haemolytic 
agent. Absorption of the extract from the stomach 
and intestines and from the subcutaneous tissues is 
verv slow; intravenous injections are artlvely 
poisonous, and nroduee symptoms like other saponin 
bodies.—T. J. Macklc : A study of the Bacillus coli 
group, with special reference to the serological 
characters of these organisms. The paper is a de¬ 
tailed record of investigations on the B. coli group 
with reference to their (1) biological classification, 
te) serological characters, and (3) mutations. The 
biological diameters of 246 strains of ^ram-nega¬ 
tive, aerobic, non-sporing, and non-liquefving glucose- 
fermenting bacilli (not including specific pathogens 
of this class) were studied. Four main sub¬ 
groups could be recognised : (a) Gas-producing, 

indol-forming, and non-inosite-fermenting. (b) Gas- 
producing, non-indol-forrming, and non-lnosite-fer- 
menting. (c) Gas-producing and inosite-fermenting. 
(d) Non-gas-producing (anaerogenes tvpcs). The sero¬ 
logical characters studied were (1) the agglutination 
and (2) complement deviation reactions of immune 
sera to certain of the commoner varieties. These ob¬ 
servations proved of great interest from the purely 
immunological point of view, and also threw some 
further light on the biological relationships of the 
various types of coliform bacilli. The comparative 
resistance of various tvpcs to brilliant green was cor¬ 
related with the grouping determined bv cultural and 
serological tests. Mutations among these organisms 
wore investigated, and afforded some explanation of 
the great diversity of cultural types and of the high 
degree of specialisation in the serological characters 
m individual strains.—E. Newbery: Note on over¬ 
voltages. Over-voltage appears to he a function in¬ 
dependent both of the gas liberated and of the metal 
m question, and completely determined by valency 
alone. Whether the valency of the gas is involved or 
not Is still an open question, since all gaseous ions 
used were monovalent. The over-voltage compounds 
prohablv carry excess electrons, and the addition of 
each electron produres a definite increment In the 
single potential, which increment [« dependent only 
upon the number of free valency electrons present in 
the atom of the electrode or ion of the over-voltage 
compound. 


Books Received. 

Manual of Tropical and Subtropical Fruits: Ex¬ 
cluding the Banana, Coconut, Pineapple, Citrus 
Fruit* Olive, and Bv W, Fopenoe. (Rural 

Manuals,) Pp. xv+4744-xxiv plates, (New York: 
75 f. Macmillan Co.; London: Macmillan and Co., 
«.)■ gos, net 
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The Principles of Preventive Medicine. By Prof* 
R. T. Hewlett and Dr. A, T. Nankiwell. Pp. viii+ 
536. (London : J. and A. Churchill.) a w. net. 

Root Development in the Grassland Formation ! A 
Correlation of the Root Systems of Native Vegetation 
and Crop Plants. By Prof. J. E. Weaver. (Pub* 
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The New Physics. By Dr. A. C Crehore. Pp. 
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The Physico-Chemical Properties of Steel. By 
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millan and Co., Ltd.) . _ , 

Recent Advances in Organic Chemistry. By Prot. 
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(London : Longmans, Green and Co.) 21s. net. 

Department of the Interior. United StaLes Geo¬ 
logical Survey. Bulletin 597 : Geologv of Massa¬ 
chusetts and Rhode Island. By B. K. Emerson. 
Pp. 28 q + x plates. Professional Paper 96: The Geo¬ 
logy and Ore Deposits of Ely, Nevada. By Arthur C. 
Spencer. Pp. 1894-xv plates. Professional Paper 99 ’• 
Chemical Analyses of Igneous Rocks. Published from 
1884 to 1013 inclusive. By H. S. Washington. 
Pp 1201. Professional Paper ui: The Ore Deposits 
of Utah. By B. S. Butler and others. Pp. « 7 ? + 
lvii plates. (Washington: Government Printing 

°La Chimie et la Vic. Bv G. Bohn and Dr. A. 
Drzewina. Pp. 275. (Paris: E. Flammarion.) 

7.50 francs. , - 

Laboratory Manual of the Technic of Basal Meta¬ 
bolic Rate Determinations. By Dr. W. M. Boothby 
and Dr. 1 . Sandiford. Pp. H 7 - (Philadelphia and 
London : W. B. Saunders Co.) 245. net. 

Advanced Lessons in Practical Physiology for 
Students of Medicine. Bv Dr. R. Burton-Opitz. 
Pp. 238, (Philadelphia and London : W. B. Saun¬ 
ders Co.) 18s. net. . , 

A Course of Practical Physiology for Agricultural 
Students. Bv 1 . Hammond and E. T. Hainan. 
Pp. 106. (Cambridge: At the University Press.) 

is. 6 d. net. T . „ , 

Girolamo Saccheri’s Euclides Vmdicatus. Edited 
ind translated bv Dr. G. B. Halsted. Pp. xxx + 246. 
Chicago and London: The Open Court Publishing 
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The Early Mathematical Manuscripts of Leibniz. 
IVanslated from the Latin Texts published by Carl 
fmmanuel Gerhardt, with critical and historical notes 
>y L M. Child. Pp* iv + 238. (Chicago and 
London : The Open Court Publishing Co.) 7s. 6d. 
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The Reversal of Halphen’s Transformation. By 
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Dead Man’s Plack and an Old Thorn. By W. H. 
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Optical Methods in Control and Research Labora¬ 
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A System of Physical Chemistry. By Prof. 
W. C. McC. Lewis. (In 3 vols ) Vof. ii. : Thermo¬ 
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Longmans, Green and Co.) im. net. 

Department of Scientific ana Industrial. Research. 
Advisory Council. Report of the Lubricants and 
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Department of Scientific and Industrial Research. 
Food Investigation Board. Special Report No. 
Interim Report on Methods of Freezing Fish, with 
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Shipley and Prof. E. W. .MacBride. Fourth edition. 
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Psychology and Mystical Experience. By Prof. J. 
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S Street) atB.—Lt.-Ool. H. R. Ksnwood { Frssidsutial Adders** to 
the Navy, Army, and R.A.P. Hygiene Group of the Society. 
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Thermodynamio Oyole* in Relation to the Design and Future 
Development of Internal-aombastion Motor*. B , T 
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The Dyestuffs Bill. 

T HE Dyestuffs (Import Regulation) Bill passed 
its third reading in the House of Commons 
on December 17 by a majority of 86 (111 votes 
to 25), after the Opposition had unsuccessfully 
challenged a division on the Government’s motion 
to exempt the measure from the limitations of 
the Standing Order relating to a Friday sitting. 
This action on the part of the Opposition is an 
indication of the attitude of a certain section of 
the Manchester school of political economists to¬ 
wards the Bill; in so far as it savours of Pro¬ 
tection, it is, of course, anathema. Their ears 
were apparently deaf to all arguments as to the 
absolute necessity of resuscitating, as much in the 
interests of our national security as in those of our 
commercial prosperity, an industry primarily of 
British origin. The old theoretical Free Trade 
arguments against the Bill failed, however, to 
convince all Free Traders in the House. The 
member for the Bridgeton division of Glasgow, as 
a Free Trader, had the temerity to denounce the 
agitation against the measure as wholly fact bus 
and bogus and as doing the greatest harm to the 
cause of Free Trade, 


A perusal of the proceedings of Standing Com- 
which was charged with the considera¬ 
tion; of';the Bill, terves to confirm this impression. 

of protecting the ■interests of the 
colour-using industries, an 
was moved which, without materially 
these industries, could only result in 
Vt&, 



limiting the beneficent intention of the Bill as re¬ 
gards the dye-makers. The mover of the amend¬ 
ment scored one or two debating points, hot the 
suggestion to add words to the particular sub¬ 
section which prohibits importation of dyestuffs 
so as to imply that the safeguarding of the dye- 
making industry was being done at the expense 
of the textile industries so little commended itself 
to the judgment of the Committee that it was re¬ 
jected by a majority of more than two to one. Such 
action on the part of the Opposition is not con¬ 
structive legislation. There is no necessary an¬ 
tagonism between the colour-makers and the 
colour-users in this country; their mutual interests 
are inseparable, and the prosperity of one 
section is bound up with that of the other. 

The same animus against the measure was dis¬ 
played in a succession of amendments which were 
ruled out of order. Attempts were next made to 
restrict the prohibition to dyestuffs manufactured 
in Germany, but, as the Parliamentary Secretary 
to the Board of Trade pointed out, to confine the 
clause to the prohibition of importation from Ger¬ 
many would make the Bill perfectly nugatory. To 
safeguard the dyestuff industry effectually, it had 
to be safeguarded against competition from all 
outside sources. Moreover, there would be 
nothing to prevent the German dye-makers from 
establishing depdts in other countries and export¬ 
ing the dyes thence. A moving appeal was made 
on behalf of Switzerland, which, it was contended, 
had continued to help us throughout the war, 
and, it was added, incidentally to help herself. 
To what extent Switzerland made herself an 
agent for the transmission of German-made 
dyes was not stated. 

This character of argument was too much for 
the patience of some members of the Committee. 
Sir Philip Magnus, the member for the University 
of London, bluntly charged members of the Com¬ 
mittee with the deliberate intention of obstructing 
the Bill; from the speeches at the first sitting it 
was obvious that every possible opposition would 
be made. This unmasking of their batteries was 
naturally warmly resented by the militant 
members, led by Major Barnefe, Col. Williams, 
and Major Hayward, who protested, in the words 
of Major Wood, that they were “not out against 
protecting or assisting the dye industry.” What 
they objected to were the means by which that 
end' was to be reached. But whatever affection 
they might feel towards the dye industry was most 
effectually dissembled. In the end the attempt 
to restrict the prohibition to Germany was de- 

T 




NATURE 


[December 23, 1920 


feated by a majority of nearly three to one. Later 
attempts to leave out the provision as to 
colours and colouring matters and organic inter¬ 
mediate products; to direct the Advisory Com¬ 
mittee as to the grounds of their decisions; and 
to provide that “prohibition shall not apply to 
any such goods manufactured within the British 
Empire,“ were either abandoned or were defeated 
by large majorities on division. A similar fate 
met amendments raising the question of the date 
of the application of the Act; the prohibition of 
synthetic organic products imported mainly for 
medical purposes; and the importation of new 
colours. 

The longest discussion occurred on the question 
of the composition and functions of the Advisory 
Committee which the Board of Trade is em¬ 
powered to set up for the purpose of advising 
it with respect to the granting of licences. 
This Committee is to consist of five persons con¬ 
cerned with the trades using dyestuffs, three 
persons connected with their manufacture in Great 
Britain, and three persons constituting “a neutral 
body “—that is, persons not directly concerned 
with the manufacture or use of dyestuffs—one at 
least of whom is to possess “high scientific quali¬ 
fications “—not, as one Opposition amendment 
suggested, “a person of medical skill,” although 
why such a person is needed on such a Committee 
is not very obvious. Various attempts were made 
either to enlarge the Advisory Committee or to 
place upon it representatives of particular trades, 
such as the export branches of the textile indus¬ 
tries, the woollen and worsted industry, and the 
cotton industry. Nor were the claims of Labour, 
as such, forgotten. But the President of the 
Board of Trade, who throughout the four days’ 
proceedings had discharged his responsibilities 
with urbanity and tact, firmly resisted all attempts 
to tamper with the constitution and functions of 
the Advisory Committee as defined in the Bill, 
and in the end, after repeated divisions, in which 
the malcontents were defeated by increasing 
majorities, he got his way. 

As a last resource, the Opposition sought to 
curtail the operation of the Act. It . is provided 
that the Act shall continue in force for a period 
of ten years and no longer. Successive amend¬ 
ments were moved to limit it to one year, then to 
three, next to seven years; but after the closure 
had been carried it was decided that the.words pro¬ 
posed to be left out should stand part of the 
clause* and ten years is to be the duration of the 
Act, which* as afterwards stated by Sir Robert 
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Horne, is to come into force on January 15 next 
Major Wood then moved that the Act shall cease 
to be in force if an Order in Council, on an address 
by .both Houses of Parliament, should so deter¬ 
mine ; but the amendment was declared to be out 
of order. An Act of Parliament can be repealed 
only by an Act of Parliament. 

The debate in the House on the Report stage 
of the Bill was to a large extent a repetition of 
the proceedings of the Committee. Clauses were 
moved to limit the extent of prohibition on the im¬ 
port of dyestuffs; to limit dividends and profits by 
manufacturers of synthetic colouring matters; to 
curtail the currency of licences; and to alter the 
constitution of the Advisory Committee; but, after 
repeated applications of the closure, these several 
amendments were defeated by even larger propor¬ 
tional majorities than they had met with in the 
Standing Committee. 

On the third reading a last despairing effort 
was made to reject the Bill, but the appeal to 
Caesar met with no success, and the twenty ; five 
stalwarts were beaten by a majority of nearly five 
to one. 


The Meteorology of the Antarctic* 

British Antarctic Expedition, 1910-1913. Meteor¬ 
ology: Vol. i., Discussion , By Dr. G. C. 
Simpson. Pp. x+326 + v plates. Vol. ii,* 
Weather Maps and Pressure Curves . By Dr. 
G. C. Simpson. Pp. 138+ 23 plates. (Calcutta: 
Thacker, Spink, and Co., 1919.) 

T was a fortunate day for meteorology when 
Capt. Scott invited Dr. Simpson to join his 
last expedition as meteorologist. The Antarctic 
has always provided a fascinating field on account 
of the symmetry of its general circulation com¬ 
bined with remarkable local phenomena; but 
never before has a meteorologist and physicist of 
the first rank studied Antarctic meteorology on 
the spot and presented to the world the digested 
results of observations planned and executed by 
himself. 

The two volumes now published contain a com¬ 
prehensive discussion of Antarctic meteorology in 
1911-13, and a series of weather maps at*8 a.m. 
and 8 p.m. daily (presumably 180th meridian 
time) from April 1 (1911?) to January 2 J1912?), 
a period of nine months. A third 11 volume will 
include detailed tables of the results of observa¬ 
tion. The printing was done in Calcutta flpd 
is good, but the registration of the synoptic charts 
is frequently indifferent '* i \' 

In a brief preface tribute is ^ 
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peojtfe of Derby for the provision of funds for 
instruments and to the other members of the ex¬ 
pedition for indispensable assistance in maintain¬ 
ing the records; the author proceeds modestly to 
disclaim ability or interest in statistical meteor¬ 
ology ; nevertheless, the book abounds in means 
and averages, frequency curves and Fourier co¬ 
efficients, correlations and probable errors, and 
dispels, by its completeness, the suspicion en¬ 
gendered by pp. vi and vii of the preface that 
the author was approaching his task under the 
impression that the function of meteorology was 
to “attempt” the questions of a Saturday morn¬ 
ing problem paper rather than to record facts 
and to set them in order for the information of 
mankind. 

The observations on which the discussion is 
based were made at the base stations Cape Evans 
and Cape A da re, at Framheim (Amundsen), and 
for shorter periods at different places on the 
Barrier and f the plateau by the various parties. 
Two very instructive maps in the introductory 
chapter show the surroundings of Cape Evans 
and Cape Adare, and indicate that the situation of 
neither station was very good from the meteor¬ 
ological point of view : an indication which is 
supported by the records of wind. At Cape 
Evans 43 per cent, of the winds were below ten 
miles per hour, and the direction of the wind 
bore so little relation to the general distribution 
of pressure that on a large number of occasions 
it appeared to be blowing out of the centre of 
low pressure. At Cape Adare, the northern ex¬ 
tremity of a promontory twenty miles long, 72 
per cent, of the winds were below five miles per 
hour, whereas at a well-exposed station in the 
British Isles only about to per cent, of the winds 
come into this category; and in a similar situa¬ 
tion further west in the Antarctic Mawson found 
an average wind speed for the year of fifty miles 
per hour. 

The main discussion is divided into nine 
chapters dealing with temperature, wind, cloud 
and precipitation, pressure and its relation to 
winds and weather, general circulation, the upper 
air, the height of the Barrier and the plateau, and 
atmospheric electricity. Each chapter contains 
not merely a discussion of the results of’ the ob¬ 
servations and a rational explanation of the facts 
revealed, but also some new contribution (such 
as, for example, a study of the gustiness of the 
wind) which was rendered possible only by the 
new instruments and methods not previously 
available in Antarctic work. 

The annual and diurtud variations of tempera¬ 
ture ere shown to be, on the whole, due to in- 

selat&nii but two features present difficulty. There 
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is a diurnal variation of temperature during the 
months when the sun is completely below the 
horizon, and the "day” hours are, on the whole, 
warmer than the “ night ” hours. No rational ex* 
planation is given of this effect. The suggestion 
that it arises from scattered radiation from the 
upper layers of the atmosphere which come into 
the sunshine during the “day” hours is not men¬ 
tioned, and it appears to be excluded by the 
fact that the effect is more marked on cloudy 
than on clear days, and by the further fact that 
on clear days there are two maxima at about 
4 a.m. and 4 p.m., the time of minimum pressure 
in the semi-diurnal barometer oscillation. The 
unusual feature in the annual variation is roughly 
this ; on the Barrier the amplitude of the variation 
is “oceanic” and the phase “continental,” while 
in the Arctic the amplitude is “continental” and 
the phase “oceanic.” The explanation put for¬ 
ward is, roughly, that the continents of Asia and 
America control the amplitude in the Arctic 
Ocean, find the Antarctic Ocean controls the 
amplitude on the Barrier; the argument is well 
stated, but it is not entirely convincing. 

The records from the Dines pressure tube 
anemometer, many of which are reproduced, add 
greatly to the interest of the chapter on wind, 
and, indeed, to that on temperature, too, by the 
light they throw on blizzards and other sudden 
changes. The winds at Cape Evans were found 
to be about 50 per cent, more gusty than the 
winds at Scilly and Holyhead; but the gustiness 
decreased as the speed of the wind increased, 
indicating, according to Dr, Simpson, that the 
high value was due, not to the exposure, but to the 
interaction between a warm upper current and a 
cold surface layer which are co-cxistent in the 
Antarctic more frequently than in England. 

Pressure-waves travelling outwards from the 
centre of the continent are Dr. Simpson’s contribu¬ 
tion to the explanation of the synoptic charts of 
the Antarctic. He rejects Lockyer’s scheme of 
travelling cyclones, and pours scorn on the sug¬ 
gestion that the motion of the air in a blizzard 
is part of a very large cyclonic system. “A de¬ 
pression with its centre in 6o° S. able to produce 
a blizzard of 40-60 miles per hour in 78° S, is of 
course quite inconceivable. Whatever blizzards 
may be due to, they are certainly not part of the 
circulation around a cyclone the centre of which 
is more than 1000 miles away.” He appears here 
to be doing less than justice to Lockyer’s scheme, 
which may represent the broad; features of the 
pressure distribution, even although all the 
cyclones do not adhere rigidly to the 60th parallel 
of latitude. 

The theory of pressure-waves will undoubtedly 
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provoke much discussion; facts are marshalled 
in an imposing array to support it, and theoretical 
synoptic charts are produced which are wonder¬ 
fully similar to the charts based upon actual 
observations. The pressure-waves are apparently 
not sound-waves; they are described as 4 ‘true 
pressure-waves traversing- the upper atmosphere 
in the same way that water-waves travel across 
the sea”—they are waves formed at a surface 
of discontinuity. As the waves appear to be at 
least 500 miles from crest to trough, there cannot 
be very many of them—probably, in fact, not more 
than one—in existence at a time, so that the com¬ 
parison ought to be with one long wave in shallow 
water (e.g. a tidal wave) rather than with “water- 
waves travelling across the sea ”; it appears 
doubtful if it is possible at the surfaces of dis¬ 
continuity, which certainly exist in the Antarctic, 
to get waves 500 miles long travelling at forty 
miles per hour, and having pressure amplitudes of 
20 millibars at sea-level. The horizontal trans¬ 
ference of a large mass of air naturally suggests 
itself as an alternative explanation, but the adjust¬ 
ment of the motion to the pressure gradient pre¬ 
sents difficulties. 

In his discussion of the general circulation 
Dr. Simpson'arrives at conclusions agreeing in 
some respects with Hobbs, and in others 
with Meinardus. Broadly speaking, he makes 
the whole continent an anticyclonic area sur¬ 
rounded by a broad band of low pressure about 
lat, 65; but at 10,000 ft. the plateau alone is 
anticyclonic, while a very marked cyclone is 
centred over the part of the Antarctic which is 
near sea-level. The upper winds deduced from 
cloud observations and from Erebus’s smoke fit 
in well with the scheme. 

The free atmosphere over the Antarctic had 
never been explored before Dr. Simpson sent up 
his ballons-sondes; the results of this first attempt 
are remarkably good, although the stratosphere 
was not reached. Out of twenty-one ascents, 
fourteen instruments were recovered, of which 
twelve furnished good records; but three of them 
referred to different times on one day, November 
19, 19x1. In six cases of summer ascents the 
temperature decreased steadily upwards at a rate 
of about 6° C. per kilometre; in four cases of 
winter ascents temperature rose at the commence¬ 
ment of the ascent, and began to fall only after 
a height of one or two kilometres had been 
reached. The lowest temperature recorded in 
these ascents was -46* C. {-51° F.) at a height 
of 6750 m. (22,000 ft) on Christmas Day, 1911. 
The lowest temperature recorded on the Barrier 
was — 6o° C. (-76* F.) on July 6, and this is the 
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lowest temperature recorded anywhere in the 
Antarctic. 

The observations on atmospheric electricity led 
to interesting conclusions on the effect of drift* 
snow, which, however, could not be put to the 
crucial test owing to Dr. Simpson’s unexpected 
recall to India. One is, indeed, forced to observe 
that the Government of India was decidedly less 
than generous throughout. It might well have lent 
Dr. Simpson’s services in such a glorious cause, 
seeing that a proper knowledge of Antarctic 
meteorology is vital to an understanding of those 
great currents of the atmosphere to which mon¬ 
soons belong; instead, it granted him “leave 
without pay,” and then recalled him in the middle 
of the enterprise. 

The work is a notable contribution, not merely to 
Antarctic meteorology, but also to meteorological 
science; it is an enduring monument to the great 
leader of the expedition through whose foresight 
and scientific spirit the enterprise was made pos¬ 
sible. 


Imperial Mineral Resources* 

(1) Imperial Mineral Resources Bureau . The 

Mineral Industry of the British Empire and 
Foreign Countries . War Period. Arsenic . 

Price 6 d. net. Felspar . Price 6d. net. Chrome 
Ore and Chromium. Price is . net. Fuller's 
Earth . Price 6d. net. Magnesite. Price t $. 3d. 
net. (London: H.M. Stationery Office.) 

(2) Tungsten Ores . By R. H. Rastall and W. H. 
Wilcockson. (Imperial Institute : Monographs 
6n Mineral Resources, with Special Reference 
to the British Empire.) Pp. itt + 81. (London: 
John Murray, 1920.) Price 3 s. 6d. net. 

(i)*j“"»HE necessity for complete and accurate in- 
1 formation about the mineral resources of 
the British Empire has repeatedly been emphasised 
in these columns and elsewhere. Even before the 
war this need had become evident, and it wa£ felt 
to be a serious reflection upon British statisticians 
that the most trustworthy source of such informa¬ 
tion was to be found in an American publication. 
During the war, the gravity of this deficiency 
naturally became accentuated, and the formation 
of the Imperial Mineral Resources Bureau has 
been the result. This bureau has now been 
organised, and is entering seriously upon its 
labours, the result being made public in the form 
of a succession of pamphlets, each dealing 
one particular mineral, those hitherto, issued 
relate to minerals of relatively minor important 
and include arsenic, felspar, 
chromium, fuller 4 * eai$» gitf; 
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scheme of all these pamphlets is identical ; they 
commence with , a general description of the 
mineral discussed, its composition, uses, and chief 
sources of supply* The world’s output of the 
mineral is then given, and this is followed by a 
detailed description of the pccurrences in the 
United Kingdom and the rest of the British 
Empire, together with statistics of production, 
followed by similar information concerning foreign 
producers. References to technical literature on 
the subject are given in an appendix, and in some 
cases there is an additional note on some important 
application of the mineral; for instance, the 
pamphlet on magnesite contains a note on the pro- 
duction of magnesium chloride and its use in the 
manufacture of Sorel cement. It should be added 
that the statistics and information relate in each 
case to the “ war period,” 3913-1919. These pub¬ 
lications thus form a continuation of those formerly 
issued by the Home Office, and known as part iv. 
of the Report of the Chief Inspector of Mines. It 
would probably have been more convenient for 
most users of these pamphlets if the statistics had 
been taken rather further back, and given, say, for 
the last ten years, and if decennial tables were 
included in all future annual issues. There is 
some information as to costs and prices, though 
not sufficient for those interested in the industries, 
but no doubt in future years these figures will be 
given in more detail; it is also stated that in future 
issues data concerning labour, safety, etc., will 
be included. 

The work of compilation has been well and care¬ 
fully done, upon the whole; it would be easy to 
point out small errors and omissions, but these are 
inevitable in the first issue of a publication of this 
kind, which involves a vast amount of minute and 
painstaking research amongst a large number of 
different sources of information, which are often 
of very unequal value so far as trustworthiness is 
concerned. Perhaps the least satisfactory feature 
is the fact that a number of different standards of 
weight are employed; it is true that a footnote 
points out that metric, long and short tons are 
employed, and the equivalent of each of these is 
given, hut this is not quite enough; it should not 
be necessary for anyone using these pamphlets to 
make a calculation before he can compare the 
statistics that he finds on adjoining pages; prob¬ 
ably the best plan is to give in every case the 
tonnages as reported in the original source of 
information, and in a parallel column these weights 
in metric tons, which latter are being largely 
enifftpyod by icieatific statistician*. 

^) ^midtaheously with the issue of these pub- 
Mineral Resources Bureau, 
the fmperlal lnstitute has issued another volume 
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of its series of monographs on mineral resource^ 
the present one being on tungsten ores, written 
by Messrs. R. H. Rastall and W. H. Wilcodkson. 
In its general scheme this pamphlet is iddhtical 
with those produced by the Imperial Mineral 
Resources Bureau, and its execution is quite satis¬ 
factory, though perhaps the economic aspect of 
the subject receives even less attention here than 
in the other series of publications. The question 
that evidently obtrudes itself, however, is whether 
there is anything at all gained by this duplication 
of effort. The issue seems to be unusually simple; 
the Imperial Mineral Resources Bureau has been 
organised, and is maintained out of public funds 
for doing just the very work that the Imperial 
Institute is taking up. If the bureau does not do 
its work completely and efficiently, it should be 
called upon to mend its ways; but if it does do the 
work entrusted to it satisfactorily, it is surely to 
the public interest that the Imperial Institute 
should employ the funds entrusted to it in some 
more useful manner than in duplicating this work, 
and it cannot be suggested that there are not 
plenty of other important Imperial problems 
needing investigation. 

H. Lout*. 


New World Zoology. 

Zodlogy: A Text-book for Colleges and Uni¬ 
versities r. By Prof. T. D. A. Cockerell. (New 
World Science Series.) Pp. xi + 558. (Yonkers- 
on-Hudson, New York : World Book Co., 
1920.) Price 3 dollars. 

EXT-BOOKS of zoology are legion, and they 
are by no means all bad. Some of them, 
indeed, like “Marshall and Hurst,” are almost 
perfect specimens of their kind. Yet we can 
understand the growth of the list, for every ex¬ 
perienced professor of the science has his optim¬ 
istic moments when he thinks that his particular 
way of teaching the subject is worthy of present* 1 
tion to an audience wider than that in his class¬ 
room. But the unfortunate fact seems to be that 
few writers of text-books have managed to fulfil 
their intention. In many cases the individuality 
ends with the preface, the whole book sinking to 
conventional competence on familiar lines. 

But this is not true of Prof. Cockerell’s 
“Zodlogy,” for it has an individuality. “The 
biology or zoology for the average individual who 
has no thought of specializing In* the department 
teboOld not be too morphological, too rich in de¬ 
tailed facts of structure and classification. Ex¬ 
perience shows that such "minutiae are not remem¬ 
bered, and do not necessarily leave as a residue 
any broad and useful conceptions.” So the author 
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has space far many interesting stories, which are 
crowded out of mo9t books, such as Mendelism, 
41 linkage ” and “crossing over,” artificial fer¬ 
tilisation, Protozoa and disease, social insects, the 
pedigree of the elephant, and the zones of life. 
Another feature is the insistence on practical 
utility, not in any tiresomely narrow way, but 
with a wide horizon. Zoology is for life, not life 
for zoology. There are big ideas to be under¬ 
stood, which will influence the whole conduct of 
life. Most of these big ideas are difficult, but 
“from a psychological and pedagogical stand' 
point, it is surely an error to suppose that each 
idea must be luminously clear at the moment of 
presentation.” Prof. Cockerell gives his students 
plenty to ponder over, for he deals with the living 
substance, the individual, “nature” and “nur¬ 
ture,” alcohol and heredity, variation, selection, 
disease in relation to human evolution, eugenics, 
and sociology from a biologist's point of view. 
The chapters are freshly written, very objective, 
and their brevity is as psychologically sound as 
it is unusual. The author does not preach at all, 
but he suggests the responsibility as well as the 
happiness of playing the scientific game. He also 
suggests the wonder of the world. So it is not 
a common text-book, this; it is a new presenta¬ 
tion. 

A third feature of great value is the introduc¬ 
tion of biographical chapters. “We are too apt 
to receive the gifts of science without asking 
whence they came. ... As the pious studied the 
lives of the saints, so may we pause now and then 
to learn how scientific heroes have won new terri¬ 
tory for the kingdom of science. Thus, if we 
have anything of generous response within us, 
we may return to our studies refreshed, resolv¬ 
ing that we also, in some measure, will further 
the good cause.” So the book contains sketches 
of Darwin,^Mendel, Linnaeus, Fabre, Pasteur, and 
others. There are numerous illustrations, many 
of them new and interesting, others a little too 
familiar. For the general student who is not 
going to pursue zoology far, this is an admirable 
text-book; for all it is a good introduction. 

The Botany of Iceland. 

The Botany of Iceland . Edited by Dr. L, Kolderup 
Rosenvinge and Dr. Eug. Warming. Vol. ii., 
part i. By Ernst fJstrup and Olaf Galloe. 
Pp. 348 + 5 plates, (Copenhagen: J, Frimodt* 
London: John Wheldon and Co.* 1920.) 

HE present instalment Of the results of work 
on the botany of Iceland is devoted to 
the Cryptogamic flora* and contains an account 
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of the fresh-water diatoms by the late Dr. 'Ernst 
j&strup, and a description of the lichen flora and 
lichen vegetation by Dr. Olaf Galloe. The former 
comprises a systematic list of species based on 
the examination of 573 samples collected by dif¬ 
ferent botanists in various parts of the island. 
The list includes a number of new species and 
varieties which are figured in the five plates. The 
author also gives a table indicating the general 
distribution, and the distribution in the different 
parts of Iceland, of the 468 forms listed. From 
this table it appears that 95 per cent, of the Ice¬ 
landic forms also occur in the rest of Europe; 
Asia and America come next with about 50 per 
cent.; comparing Iceland with the Arctic regions, 
the greatest resemblance is with Greenland, with 
which it has 41 per cent, in common. A classi¬ 
fied list is also given of the species found in hot 
springs from thirteen localities. 

Dr. Galloe's account of the lichenology of the 
island is based mainly on observations made by 
himself during the summer of 1913, when he in¬ 
vestigated fairly thoroughly several of the coast 
districts, although he had no opportunity of exam¬ 
ining the desert interior of the island. The author 
criticises the methods of systematic lichenologists, 
who have endeavoured to diagnose species on 
lines similar to those followed in dealing with 
flowering plants. This, he maintains, has led to 
the establishment of a large number of species, 
many of which would probably be shown by 
culture experiments to be forms of one and the 
same species. Unfortunately, this experimental 
method would be difficult and tedious, and there 
is little hope of its being successfully carried out. 
In the meantime it is urged that lichenologists 
should publish extended descriptions of “one 
single individual” of each type in order to leave 
no doubt as to the form which it is intended to 
describe. 

A classified list of the species is given, but the 
greater part of the work deals with the biological 
and ecological aspect of the lichen flora. The 
means of propagation and of dispersal of the Ice¬ 
land lichens are discussed, and an account is given 
of the chief biological conditions in which they 
occur. They are classified under three associa¬ 
tions—the bark-lichen, the earth-lichen, and the 
rock-lichen. The conclusion is drawn that Iceland 
(like other Arctic countries) is poorer in Species 
according to its area than temperate and sub¬ 
tropical countries, but as regards frequency- 
number and abundance the Arctic regions and 
Iceland are probably richer than other regions. 
No doubt this is chiefly on accent of the slight 
competition to which the IJdiMneis erjt 
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Our Bookshelf. 

Scientific and Applied Pharmacognosy . By Prof. 
H. Kraemer. Second edition, thoroughly re¬ 
vised. Pp. xxviii + 741. (New York: John 
Wiley ana Sons, Inc.; London : Chapman and 
Hall, Ltd., 1920.) Price 33$. net. 

Of all the American works on pharmacognosy, 
none is so well known in this country as Prof. 
Kraemer’s, and every pharmacognosist will wel¬ 
come the appearance of a second edition as afford¬ 
ing the author an opportunity, of which he has 
taken full advantage, of increasing the scope of 
the work and bringing it up to date. In nearly 
all the descriptions of the drugs the inner (micro¬ 
scopical) structure is included, and also the char¬ 
acters of the powder; more attention has been 
devoted to the chemistry, and, in the case of those 
containing important alkaloids, glucosides, or 
other definite constituents, these are very fully 
described and characterised. Many of the numer¬ 
ous illustrations are original, particularly those 
of the sections and the microscopical characters 
of the powders, the value of which, it must be 
confessed, would have been enhanced by a state¬ 
ment of the magnification. Pyro-analysis of 
drugs, carried out by examining sublimates ob¬ 
tained at comparatively low temperatures, to 
which a good deal of time has been devoted on 
the Continent during the last few years, has also 
received attention, although most pharmacog- 
nosists will probably agree that its real value has 
still to be proved. The section on animal drugs 
is very interesting, particularly the description of 
cochineal. In the tables arranged for the identi¬ 
fication of a powdered drug, the author still ad¬ 
heres to a primary classification based upon the 
colour, although this has not found general 
acceptance. 

The work is well printed and freely illustrated; 
it contains a mass of information, much of which 
is not otherwise readily accessible; and it should 
therefore find a place in the library of every phar¬ 
macognosist. 

The Groundwork of Modem Geography: An 
' Introduction to the Science of Geography . By 
Dr. A. Wilmore. (Bell’s Geographical Series.) 
Pp. xv-i-396 + xxvii plates. (London: G. Bell 
and Sons, Ltd,, 1920.) Price 6s. net. 

Among text-books of geography this volume is 
noteworthy, because it has a fresh outlook and 
strikes new ground, the author having the courage 
to depart from many of the time-honoured con¬ 
ventions of school geography. The subject is 
divided Into three parts—structural, climatic, and 
biological geography—the last rightly including 
the elements of human geography. Economic 
considerations are kept well to the fore, which 
helps to dispel the fallacy of regarding economic 
geography as a distinct subject 
There is here no medley of scraps of geology 
aud meteorology, but a true geographical treat- 
tmint of land-farms and climate. The only fault we 
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have to find with the sections on climate and 
vegetation is that in their brevity they tend to 
overlook causal relations, and lapse at times into 
mere descriptions. These chapters might w£U 
have been extended by the sacrifice of the^chapter 
on the distribution of animals, a subject that in 
most of its aspects is not required in the geo¬ 
graphical synthesis, since comparatively few wild 
animals directly influence human activities and 
migrations. The absence, on the other hand, of 
any notice of the distribution of disease-bearing 
insects is a serious omission. Useful biblio¬ 
graphies are given to all chapters, and there are 
some well-chosen illustrations. R. B. 

A Course of Modem Analysis: An Introduction 
to the General Theory of Infinite Processes and 
of Analytic Functions; with an Account of the 
Principal Transcendental Functions, By Prof. 
E. T. Whittaker and Prof. G. N. Watson. 
Third edition. Pp. vii + 608. (Cambridge: At 
the University Press, 1920.) Price 40$. net. 

The first edition of this admirable and well-known 
treatise was the single-handed work of Prof. 
W r hittaker, and was published in 1902. Into the 
second edition, which was published thirteen years 
later and reviewed in Nature for June 8, 1916, 
the results of Prof. Watson’s collaboration entered 
very largely. The scope of the work was then 
considerably extended. The present, or third, 
edition appears at a much shorter interval, and 
contains fewer changes, chiefly represented by 
corrections and a fuller apparatus of references. 
But a valuable chapter on ellipsoidal harmonics is 
an entirely new feature. This fine work is now 
far larger and more complete than in its original 
form, and it is inevitable in present circumstances 
that the price has been considerably advanced. 
The only complaint that can be suggested in this 
connection is that, at the high price, paper of a 
rather better quality might have been provided. 

Medical Electricity: A Practical Handbook for 
Students and Practitioners, By Dr. H. Lewis 
Jones. Eighth edition. Revised and edited by 
Dr. L. W. Bathurst. (Lewis’s Practical 
j Series.) Pp. xv + 575. (London: H. K. Lewis 
and Co., Ltd., 1920.) Price 225. 6 d. net. 

The seventh edition of this valuable treatise on 
medical electricity was reviewed in Nature for 
June 20, 1918. Since that date the subject has 
expanded in various directions; the war provided 
a mass of new material for electro-therapeutists, 
and in the present edition indications of these 
advances have been inserted. The effects of 
R6ntgen rays ate dealt with in discussing physio¬ 
logical and pathological considerations, but there 
is no mention of the technical apparatus used in 
this work, for the reason, as Dr, Bathurst states 
in his preface, that “ RGntgehoiogy ” is now a 
ieparate department of medical work. A chapter 
on ultra-violet radiation, ’and new matter relating 
to ionisation, diathermy, and the electrical test¬ 
ing of muscles, have been incorporated in the text. 
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Letters to the Editor. 

fTh* Baiter does not hold himself responsible for opinions 
expressed by Hie correspondents , Neither can he undertake to 
fdtttrn, or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of nature. No 
notice is taken of anonymous communications ,J 

Heredity and Acquired Characters. 

Although agreeing entirely with Sir Ray Lan- 
kester’s and Frof. MacBride’s criticisms (Natukk, 
December 16, pp, 500-1) of Sir Archdal] Reid’s letter, 
1 venture to add a few words on two points. 

First, I will attempt to explain to Sir Archdall Reid 
why it is held that a head is “more innate and ger¬ 
minal and less acquired and somatic than a scar ” 
(ibid., November 25, p. 405). 

It is reasonable to suppose that, at least up to 
hatching, the nurture of the chicks of all domestic 
races is the same. The differences between their 
heads are therefore due, not to nurture, but to nature. 
Nurture is an essential condition of their develop¬ 
ment, but, being uniform, it cannot be a cause of 
diversity. 

A scar is the precise qmosite of this. Us cause is 
the blow or other external force inflicting injury, an 
essential ' condition being the existence of organic 
matter incapable of resisting the force and with 
limited powers of regeneration. " This condition is 
uniform over a large part of the body surface, and 
can never explain the infinite variety in the appear¬ 
ance and position of scars. 

We therefore rightly maintain that everything dis¬ 
tinctive of the normal head, everything which we can 
describe, measure, or figure, is inherent or blasto - 
genic, although appropriate external conditions are 
necessary for its development; and that, similarly, 
every feature by which one scar is distinguished from 
another is acquired or somatogenic, although germinal 
potentialities are necessary for its existence. 

One other consideration arises out of Sir Ray 
Larrkester’s letter. Although T entirely agree that 
acquired characters are commonly “departures (either 
Increase or decrease) from the usual or normal size, 
form, or structure of this or that part, 11 vet—as 1 
pointed out in reply to similar definitions by Sir Francis 
Galton and Prof. Lloyd Morgan—it is “a mistake to 
make too much of abnormality, or to import it into a 
definition. Some of the most marked, and certainly 
the most easily studied and tested, of acquired 
characters are the differences between the effects of 
alternative environments, all of which are normal, 
upon the individuals of a single species. The green 
colour of a larva of AmPhidasys hetularia , if fed upon 
broom, is an acquired character, as is the dark colour 
it would assume upon oak. etc. I think, therefore, 
that n more satisfactory definition of, at any rate, a 
large class of acquired characters may be framed as 
follows: 1 Whenever change in the environment 

regularlv produces appreciable change In an organism, 
such difference may be called an arauired character 
(Proc. Ent. Soc. Lond., 1904, p. cviii.). 

Edward B. Poulton. 

Oxford, December tq. 

Environment and Reproduction. 

Several attempts have been made to show that 
spawning in the sea and in fresh waters, and also in 
terrestrial conditions, is regulated by temperature. 
Many examples could be quoted to demonstrate that 
the rule is for a species to spawn earlier and to 
develop more quickly in warm water; that* in other 
words, the period of spawning is early ip tropical 
seas and conditions, and later to the north and south 
of the tropical belt, and that the period of growth 
is increased with lowering of temperature. The 
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factors at work, however, are more deep-seated than 
they appear to be at first sight. That this is so is at 
once clear from two correlated considerations; 
(1) There is a period, sometimes a long period, of 
ripening with reference to which spawning is the 
culmination, and during' which somatic changes and 
migratory results are produced; and (2) all the aduUs 
do not participate in the ripening and spawning. 

In the case of the Protista and the Metazoa which 
; reproduce rapidly, an annual phase may be postulated 
which closely follows the rise and fall of temperature, 
but in each generation reproduction follows growth, 
and does not take place until the growth Of the cell 
or of the soma has reached a certain condition. 
When the growth is represented by a curve the point 
of inflection may be said to mark the period when, 
in the case of the cell, the impulse is conveyed to 
prepare for division, and in the case of the Metazoon 
the call arrives to the gonad to develop. Now 
amongst the Metazoa we get all stages, from the 
rapid reproduction of such forms to those which repro¬ 
duce twice a year or once a year, and to those which 
reach maturity after several years of growth and 
do not necessarily thereafter spawn annually. In 
each case we have to observe that the somatic need 
must be satisfied before maturation is introduced. 
There are aquatic and terrestrial species which in 
one situation reproduce once a year, and in warm 
seasons or in warmer situations reproduce twice a 
year. But we understand by that statement that the 
conditions have allowed the early generation to grow 
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sufficiently fast to permit of a second generation in 
the same season. 

In the accompanying diagrams (Fig. 1) an attempt 
is made to indicate the effect of summer and winter 
on Protozoa (A) and on Metazoa which have many 
generations a year (B). Lowering of temperature in 
these cases would restrict growth, and therefore the 
number of generations. The diagrams also depict the 
acceleration and retardation of growth and reproduc¬ 
tion of planktonic species passing to and from tropica! 
seas. In (B) the history of the gonad is indicated by 
the black curves. This is also done in (C), which \s 
meant to show the periodical changes in a species 
which spawns regularly. 

With regard to the last, we must first differentiate 
between the individual and the crowd. The spawning 
period may be a long one in the tropics, but it is 
periodic for the individual, and, indeed, spawning 
seasons are in many cases sharply indicated in 
tropical species of all groups. If, with reference to 
such an example as (C), the season of the commence¬ 
ment of maturation of the gonad be approximately 
constant, the effect of lowering of temperature would 
n \^ n ^ estw * hy a later Spawning. Suda con¬ 
siderations go, therefore, a long way to explain 
the observed results, and they also serve yo 
explain the length of the tropical spawning sep#oo 
and the more restricted season bf temperate* and 
especially of Arctic, regions. Without referenceto 
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other environmental factors, it may be granted there¬ 
fore that growth and reproduction vary in length and 
periodicity with temperature. Nevertheless, the fact 
that the spawning season may be postponed, makes 
us feel unsatisfied with an explanation which transfers 
in a general way, as, say, by the physical condition 
of the circulation, the function of intimating to the 
gonad that it can proceed with its development, 
tfe^ides, the regularity of the spawning seasons, the 
manner in which summer and winter are impressed 
upon the most sedentary animals, the influence of 
warmth and density in promoting larval life, and 
other similar considerations, bring us back once more 
to the question of environment. 

There may b© said to be, as is shown in the 
accompanying diagrams, three phases of life in all 
animals: immaturity, maturity, and spawning. If 
the act of spawning Is not followed by death, then 
there succeeds a series of similar phases. If we are 
prepared to recognise that the phase of immaturity is 
not ended alone by the attainment of the requisite 
somatic growth, men it is regulated by an organ 
which acts as an inhibitor of the next phase, and 
continues to act, not merely until the soma is in the 
requisite condition, but until the environment is aiso 
favourable. Such an organ must be placed in a con¬ 
venient situation for receiving impressions from the 
environment and for communicating to the blood a 
hormone the function of which is to inhibit the 
development of the gonad. In the case of aquatic 
animals we naturally turn to the gills to see if such 
an organ is provided, and it is already apparent that 
the thymus has been developed for this purpose. 7 'he 
thymus is a larval organ which develops in associa¬ 
tion with the gills, and it is already known that its 
secretion inhibits the growth of the gonads, A 
thymus-like secretion will probably be found to be 
at work in this mahner in all animals. In the 
Craniata the thymus is removed from its primitive 
position in the gills, but it lies near the gills of 
fishes, and in them and the higher Craniata con¬ 
tinues to exercise its function of controlling the period 
of adolescence. 

When the thymus ceases to supply its secretion to 
the blood the gonad commences its period of growth, 
and it Is probably then that the thyroid comes into 
action to control*in similar manner the growth of 
the gonad. The thyroid has an interesting history, 
and in the higher animals at least its relationship to 
the gonad has long been known. It is developed in 
the floor of the gill-chamber, and therefore is in a 
favourable position not only for helping in the strain¬ 
ing of the food by the gills, but also for intimating to 
the blood the reception of the food, and even other 
environmental changes. The thyroid, then, probably 
controls the second phase; and if the thymus, so to 
speak, during the first is constantly intimating to the 
gonad that it it not time yet to commence growth, that 
the environment Is not in the right condition, so can 
we imagine the thyroid controlling the degree of growth 
until temperature and other conditions are favourable 
for spawning* Both these ecological organs may, 
be presumed to influence the growth of the soma 
according tp the environmental changes. The gonad 
itself during its period of growth contributes messages 
to the blood which Influence growth and produce 
migrations. 

With these organs we have to associate the pituitai v 
hody» which arises from the ectoderm of the roof of 
the tpoutih, and the parathyroids, which are developed 
tn the gUls, The former appears to be very like the 
thyroid fa function, arid the latter are yet little under¬ 
fed** Until we know more of these organs it would 
be ldle to ^eculate as to their primitive functions, I 
The aeflkmS of such organa of the environment may 1 
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tend to be automatic, as has been suggested, but it 
is probable that direct impulses are introduced pro¬ 
ducing adaptation to changes in salinity and tempera¬ 
ture, For example, there are widely distributed 
species, but restricted to tropical and temperate seas, 
and others which with little or no modifleationananage 
to live in every kind of w$ter from equatorial to 
Arctic. Many of the species, therefore, which have 
with great difficulty been differentiated amongst holo- 
plankton will likely turn out to be more physiological 
than morphological in character. 

We have yet a lot to learn from biochemical inquiry 
and from experiment as to these fascinating ductless 
glands. I have, in the meantime, tried to show that 
some of them are concerned in conveying impressions 
of the environment to the soma and to the germ- 
cells by a series of impulses carried by the blood, and 
leading to a primitive but effective internal and 
external integration. It is probable that reproduction 
in general in Protozoa, and in the cell as in Metazoa, 
is so controlled, and that such fundamental effects 
may have a profound pathological bearing. 

Alexander Meek. 

Armstrong College, Newcastle-upon-Tyne, 

November 8. 


Mode of Feeding and Sex-Phenomena in the Pea-Crab 

(Pinnotheres pismn ). 

The pea-crab which lives inside mussels, cockles, 
and sometimes even oysters, has been an object of 
general interest since the days of the Pharaohs, and 
many legends have been invented of the wav in which 
it feeds and of its relation to its host. Caiman gives 
an account (“The Life of Crustacea,’ 1 by W. T. Cai¬ 
man, London, 1911, p. 217) of many amusing habits 
attributed to this crab by many writers. For instance, 
the pea-crab has been stated to warn its host of the 
approach of enemies or of the entrance of prey be¬ 
tween its gaping valves, but it wall be seen from 
what follows that the bivalve and crab depicted in 
Egyptian hieroglyphics to symbolise the dependence of 
man on his friends is indeed an appropriate symbol. 

A search of modern literature, however, reveals that 
only vague accounts exist of the manner in which 
this crab feeds and lives. Recent work on the mode 
of feeding in bivalve molluscs and other plankton 
feeders suggested a possible way in which crabs in% 
prisoned in these animals might obtain their food. It 
will be remembered that in those animals which feed 
on plankton—floating organisms—by using the gill 
as a food-sieve, the food-material is collected generally 
into cylindrical masses by means of mucus, and such 
is the case in mussels, cockles, oysters, and other 
bivalves. Thus animals living in the unoccupied 
space'between the valves of these bivalves have ready 
access to a concentrated supply of food. Now 
it is easy to watch a pea-crab inside a mussel 
by cutting a window in the shell of the bivalve 
and allowing a crab to creep inside it. This 
has been done, and the bivalve fed on concentrated 
plankton. It was found that a hungry crab soon 
begins to feed in the manner described below. 

The larger pea-crabs generally sit on the middle of 
the bivalve, with a pair of the bivalve’s gills on each 
side. The smaller crabs may be found in any position 
inside a mussel, but are generally somewhere on the 
gill. When a crab is observed through a window in 
a mussel-shell it Is seen that such a position is taken 
up generally so as to bring the edge of a gill-leaflet 
up against the abdomen of the crab. Now as the 
edge of a gill-leaflet is one of the main food-paths in 
a bivalve, it will be seen that when the mussel Is 
feeding cylindrical masses of food will automatically 
pass along the edge of the gill-leaflets, and therefore 
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Along the part of the gill to which the crab has 
approximated its abdomen and within easy reach of 
its claws. When feeding the crab moves, or rather 
scrapes, its claws over tne gill, and by means of the 
hairy nature of its claws easily catches hold of the 
mucus-strings entangling the food and transfers them 
to the region of its mouth. The claw is now scraped 
over the region of the mouth, and the specially hairy 
mouth-parts of the crab, working in an opposite 
direction, comb off the strings of food and press them 
into the mouth. The claw of this crab is apparently 
Specially modified to enable it to be flexed about the 
middle of its length for giving the unusual scope of 
action required for the scraping movements. 

It is thus seen that the pea-crab is a parasite, and 
no advantage of its presence to the host has yet been 
detected, unless it be the occasional association of 
the palps with the crab, for in this case the crab 
would be relieving the host of the necessity for trans¬ 
porting and expelling undesirable food; on the other 
hand, the* crab would appear to do no more harm to 
the mussel than to make it collect food faster or for 
a longer time than would be necessary in an abun¬ 
dant supply of food if the crab were not there. 

There is' thus good reason to believe that those 
allies of the pea-crab which are known to live in 
plankton-feeding animals—for example, other bivalves 
and Ascidians—will be found to feed in the same way 
ns this crab. 

In the search for these pea-crabs during the summer 
it was observed that berried females were frequently 
found alone in a mussel, and that males appeared to 
be scarce; the method of fertilisation, therefore, was 
not understood, and appeared to be worth investi¬ 
gating. It is well known that in this crab there is 
a marked sexual dimorphism, the males being small, 
very hairy, and, it may be added, very active, 
while the females are large, relatively smooth, and 
extremely passive. Moreover, tiny females have 
apparently never been described. There was thus the 
additional problem of interest of the whereabouts of 
the tiny females—if, indeed, tiny females should 
exist. The whole of the phenomena suggested pro- 
tandry—a suggestion that was strengthened by my 
obtaining a tmy female form moulted from a minute 
supposed male crab with a carapace only 27 mm. 
wide, This tiny female form—now 3-3 mm. in dia¬ 
meter—however, was found to have enormous 
spermothec® crammed full of mature spiked sperm 
and only a trace of gonad, which was, however, 
obviously female. The moult of this specimen was 
now carefully examined, and found to possess the 
full number 'of abdominal appendages characteristic 
of the female, although otherwise not recognisable 
externally from a male. 

Many other male-like tiny female specimens have 
been obtained, and also a series of moults which leave 
no doubt that the young male-like female attains the 
adult characters through a succession of moults. It 
Is an interesting fact that all the larger females 
examined have been found to have their spermothec® 
always full of mature sperm/ It would therefore 
appear that this pea-crab copulates precociously at an 
extremely early age before settling down to its later 
sedentary life, and, so far as rrty observations have 
gone, itwpuld seem that no further meeting with a 
male is necessary, although males have been found 
in the autumn inside the same host as large females; 
a newly moulted female, however, appears to have 
no charm for a male. Sexual dimorphism in the 
species is thus seen to be accompanied bv flimOrphism 
of the females, and the change from the male-like 
form of the female to the adolescent young-bearing 
female form appears undoubtedly to depend upon, and 
to occur after, copulation. It would also appear that 
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copulation normally takes place inside the host, and 
that the males visit mussels in their search for 
females, since unwary male crabs haye been found 
with their legs or bodies trapped by the mussel closing 
its shell before the crab could get Inside. These crabs 
survive the rough treatment by reason of their extra¬ 
ordinarily strong carapace, and creep inside the mussel 
later when it must perforce relax and open its shell 
in order to breathe. The male-like female has a 
similarly hard carapace which prevents the animal 
being crushed to death if unluckily trapped by the 
mussel destined to become a host. Individual crabs 
have been found to be lacking a leg which might 
very wetl haye been lost in this dangerous operation. 

The life-story of this animal is probably not yet 
complete, since the tiny male-like female appears to 
possess a different sexual apparatus from the older 
forms, and a single male form has been found with 
a carapace closely resembling that of a female. It 
is hoped, therefore, to complete the investigations in 
the near future, J. H. Orton. 

The Laboratory, Citadel Hill, Plymouth, 

November 10. 


The Energy of Oyclonee. 

Mv objection to Mr. Deeley’s suggestion (Nature, 
December 16, p. 502) that cyclones are caused by an 
access of warmth in the stratosphere is that in that 
case the troposphere ought to bulge upwards over the 
cyclone, whereas, in fact, it bulges downwards. The 
inversion at the boundary renders it certain that the 
interchange of air between the troposphere and the 
stratosphere is very slow, and for the few days of the 
life of a cyclone we may, to get a dear idea, imagine 
a light but impermeable him to exist at the boundary. 
If a patch of air above the film were warmed by any 
means it would expand outwards and reduce the 
weight on the film, which should, in consequence, rise. 
If, on the other hand, the film were drawn down¬ 
wards, the temperature of the air above it would rise, 
because each air-particle as it lost in height would 
come under an increased pressure, and be warmed 
adiabatically. If, then, the air is drawn outwards hori¬ 
zontally from a cyclone in the upper part of the tropo¬ 
sphere, the conditions as to temperature and the posi¬ 
tion of the top of the troposphere that are known to 
prevail are readily explained. 

The point mentioned by Sir Oliver Lodge in his 
letter in Nature of November 25 has been, I think, 
put forward by von Besold and others, but Sir Oliver 
seems to have overlooked the result of the heat set 
free by the condensation of the vapour. Could a 
cubic metre of damp air be confined in an adiabatic 
but extensible balloon and the vapour be condensed by 
any means, the result would be an increase of volume, 
for the expansion due to the heat produced by the 
condensation would far more than balance the' con¬ 
traction due to loss of preasure* If, Indeed, the heat* 
energy due to the latent heat of vapour all took the 

.i? °* poetic energy In the atmosphere, quite a 
trifling rainfall would suffice to produce over the same 
area the most violent cyclone ever recorded. 

» , W. H, Dtnbs. 

Benson, Wallingford, Berks. 


The Moehaitioa of 

In Naturb of November iB last Mr. J. Innes 
pointed out that if a number of substance* be 
arranged in qrder of increasing coefficient of 
linear expansions then they are very nearly ih 11 
series of decreasing hardness, at Shown by EMmftV 
Moh s, or Auerbach's test; and t» 1 «u. tHpretomj 
•utfffssted, that ft should be pMsible to obtain’ jr’Jftjfr.. 
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idea joI the iK^called mechanical properties of sub¬ 
stances from an inspection of their more fundamental 
physical constants. 

It seems highly probable that there is some simple 
relation between the many physical constants of sub¬ 
stances, and, indeed, many formulae connecting them 
have been put forward, viz. : 

(i) Sutherland (Phdl. Mag,, 1890 and 1891) proposed 
to find the characteristic frequency of the atoms of 
elements by the formula 



where v is the characteristic frequency of the atoms, 
T f the melting point on the Absolute scale, A atomic 
weight, a mean coefficient of linear expansion between 
o° Abs. and T,° Abs., and V atomic volume = A/p, 
where p is the density. 

(2) Einstein (Ann. d. Phynk , T911) has proposed 



where v, V, and A have the same significance as 
above, K is the bulk modulus of elasticity of the 
body, and fe a constant which Einstein’s theory 
demands should have the value 2*8x10% but for 
which the empirical value 3 3 x io r seems to agree 
much better with observation. 

(3) Debye (Phys. Zeits., vol. xviii., p. 276, 1917, 
and Ann. d. Physik, vol. xiv., p. 789, 1912) asserted 
that v is the frequency of vibration of those elements 
in a substance which determine the velocity of sound 
in it, and he has therefore calculated v from E, and <r, 
where E Is the Young’s modulus of elasticity of the 
bodv and <r its Poisson’s ratio. 

If, now, the v of Debye and that of Sutherland or 
Einstein are identical In their physical significance, 
we may write 

/T, 

v a rw 

aT,V* “ l '“ V R;X ocF(L- ' r )’ 


where F(E.cr) is Debye’s function for the deter- 
minatiorr of v in terms E and a-. 

It is of interest to note that Debye’s formula does 
not involve an empirical constant, and that the con. 
stant of proportionality in Sutherland’s formula is 
VP, where P is Dulong and Petit’s constant, i.e. the 
product of the specific beat and atomic weight of the 
element. 

Other formulae have been put forward by Planck, 
.Lind^mann, and Griineisen, but it is not considered 
necessary to add them here. 

For a discussion of the agreement of these formulae 
with experimental results the reader is referred to 
PhU. Mag, for December, 1917, “Atomic Frequency 
and Atomic Number, Frequency Formula and Em¬ 
pirical Constants," by Dr. H. S. Allen. 

Perhaps these formulae are of the type of which Mr. 
Innee is in quest. 

It will be observed that, in the foregoing, reference 
to the “hardness" value has been omitted; it is now 
proposed to justify this omission. 

The moduli of elasticity, the ultimate strength, and 
the coefficients of expansion of a substance are, with¬ 
out doubt, the mathematical expression of certain 
body or bulk properties, and their magnitudes will 
depend On the $tat4 of equilibrium of the molecules 
vHthhtf and tharoughout the body* as well as on those 
bp the surface. On the other hand, the hardness of a 
suhjttance was defined in Engineering for December 12, 
1919,, as " the resistance of a surface to deformation 
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by mechanical means," and is, therefore, a surface 
effect and not a bulk effect. If this is admitted, then 
the hardness number of a surface is probably closely 
related to Its surface energy, and is, perhaps, a 

measure of a property analogous to the surface-tension 
property of a liquid. In this connection proposals 

put forward by Frenkel (Phil. Mag., April* 19*7) on 
“The Surface Electric Double Layer of Sofid and 

Liquid Bodies" are of interest. In that paper it is 
maintained that every free surface is a parallel plate 
condenser the outer plate of which is negatively 

charged, and consists of* electrons in the outer half 
of their orbits about their positive nuclei which form 
the positive plate. The charge per unit-area of this 
condenser is calculated from (1) the number of posi¬ 
tive nuclei per unit of area of surface, (2) the number 
of electrons moving in orbits about one nucleus, and 

(3) the electronic charge. 

The distance between the plates is obtained from 
the mean radius of orbit of the electrons of any one 
atom. Thus the energy per unit-area of surface can 
be calculated. Results obtained in this way were 
shown to be in agreement with the known surface 
energy and contact potential of the various elements 
considered. 

It seems to the present writer that attempts to 
obtain formulae connecting the mechanical constants 
of elements with their fundamental physical constants 
must be along this line If the hardness number is 
the main object of the search. Many difficulties, 
however, remain to be overcome, for it appears that 
the plasticity of a substance must have a much 
greater effect in determining the “ Brinell hardness" 
than it d^es in determining the “ Moh hardness " of 
anv given substance. V. T. Saunders. 

Royal Naval College, Dartmouth, 

South Devon, November 29. 


Needs of Polish Universities. 

I am travelling in East Galicia, and have only 
just seen Mr. H. G. Wells’s remarks on the needs 
of scientific workers in Russia (see Nature of Novem¬ 
ber 11, p. 352). Using Mr. Wells as a text and applying 
it to Russia’s neighbour, I should like to enter a plea 
for the Polish Universities of Krakow, Lw6w (Lem¬ 
berg), and Warsaw, which stand in the greatest pos¬ 
sible need of American, English, and French scientific 
and technical literature. From the middle of 1914 
to 1918 such literature was unobtainable, and since 
1978 the rate of exchange—to-day t^oo Polish marks 
to il .—has placed it beyond the possibility of purchase 
by the three impoverished universities. For some 
months the Friends’ Relief Mission has been making 
an effort at home to arouse practical interest in the 
problem, and recently we received some volumes of 
Nature. These I took to the librarian of Warsaw 
University, who showed me over the library. The 
new English books could have been counted on the 
fingers of the two hands, and in the periodical-room 
not a single English periodical was being received, and 
only two in French. Similar conditions obtain in 
Krakow and Lwdw, capitals of West and East Galicia, 
and two of the most important intellectual centres in 
reunited Poland. 

Cuthijert E. A. Clayton, 

Sec. in the Field of the French Poland Unit. 

Nadworna, East Galicia, November 24. 


We believe that the AngloiAmerican University 
Library for Central Europe exists to supply the need 
to which Mr. Clayton refers. The address of the 
secretary is London School of Economics (University 
bf London), Clare Market, W.C.2.—Ed. Nature. 






Domestic Fires and Fuels. 


T HE Air Pollution Board—a sub-committee 
appointed by the Manchester Corporation in 
1915 to study the smoke nuisance—initiated an 
investigation of the domestic coal fire by Mrs. 
M. W, Fishenden. In 1917-18 the Department 
of Scientific and Industrial Research made grants 
in aid of the work, and now the Fuel Research 
Board has, with the concurrence of the Man¬ 
chester Board, published the results, 1 expressing 
the opinion that "‘the investigation into the effi¬ 
ciency of the open fire has yielded a collection of 
carefully ascertained data, from which it is be¬ 
lieved that a new departure can be made in deal¬ 
ing with the whole question of the use of smoke¬ 
less solid fuel in domestic fires.” 

It is even yet not sufficiently recognised how 
grave an offender is the domestic coal fire in the 
production of the smoke nuisance in regard not 
only to the quantity, but also to the quality of 
smoke, although this was shown by Prof. J, B. 
Cohen many years ago. The Manchester Board was 
doubtless right in basing the work, as the chair¬ 
man, Mr. E. D. Simon, points out in his intro¬ 
ductory summary, on a scientific study of the 
domestic grate, about which an astonishing lack 
of precise information was found. If fires could 
be rendered more efficient, it was argued that a 
reduction in coal consumption and in the corre¬ 
sponding smoke production would automatically 
follow. It was hoped at first to draw up a stand¬ 
ard of efficiency in fireplaces which might be en¬ 
forced by local by-laws. This hope, however, proved 
illusory, as will be shown later. Determinations 
were first made of the “radiant efficiency” as the 
most important property of coal fires of different 
types—i.e. the proportion of the heat of com¬ 
bustion of the fuel which was radiated into the 
room. Here Mrs. Fishenden was able to start 
with the methods already elaborated for the 
study of gas fires by a joint committee of the In¬ 
stitution of Gas + Engineers and the University of 
Leeds. It was* found possible to adapt the so- 
called “Leeds test” to the more difficult problem 
of the solid fuel fire. The figures given are for 
the total radiation of heat from lighting to dying 
out, although from the point of view of the users 
of a fire the heat evolved in the early period and 
at the end is of little value. This emphasises the 
fact that solid fuel fires are less satisfactory for 
intermittent use or for short periods. 

The results obtained were unexpected. The 
grates examined did not differ much in radiant 
efficiency. Fed with ordinary bituminous house 
coal from the Yorkshire Haighmoor (not “Haigh- 
more “) seam, all gave figures between 20 and 
24 per cent. The superior radiant efficiency of 
the grates of modern construction proved to be 
* myth. How is this to be reconciled with the 
•common experience that the newer fires appear to 
tgive more warmth in the room for less coal? It 

A «‘Th* Ffr*. A Rew.rcH by JUr* M. W, Ffetoflfea ftr *• 
M»nchwt« Cjrporvzion Air Pollution BonhT* Fwtl Rem«w 
Special Report No. 3 . Pp 1 x 1 . (H/M. Stationery Office.) PHee 4 * not. 

no. 2669, vol. ro6] 


Seems to be due to the constriction of the opening 
into the flue, which prevents the flow of an ex¬ 
cessive quantity of heat-conveying air into the 
chimney. Strong draughts are avoided,, and com¬ 
fortable conditions in the room can, therefore, be 
maintained by a smaller consumption of fuel. More¬ 
over, massive iron bars and cheeks with their Cool¬ 
ing action are avoided; fireclay is substituted so 
as to promote the maintenance of a small fire, 
while the fuel burns more slowly and more com¬ 
pletely. The draught below the fire can be re¬ 
stricted, and that in itself puts a great check on 
the fire. 

The advantages are thus real, but not in the 
direction which is popularly supposed. It was 
shown that the mere removal of the bars from a 
grate has only a negligible effect on the radiant 
efficiency of a fire. Of course, the ventilating 
effect of the fire is reduced if the opening to the 
flue is lessened, but this seems generally to be 
an advantage. Here one looks expectantly, but 
vainly, for measurements of the ventilating effect 
of the newer types of grates. Mrs. Fishenden’s 
measurements were made on an old-fashioned grate 
provided with an adjustable flue damper. With 
unrestricted draught it was found to move up the 
chimney as much as 25,000 cub. ft. per hour, 
although by regulation of the damper this was 
reduced to one-tenth. Such measurements on the 
new types of fire would have been specially valu¬ 
able for the comparison of different systems of 
domestic heating. In domestic architecture in this 
country heating and ventilation go together. 
There seems to be no practical alternative to the 
chimney flue, simple, cheap in upkeep, and auto¬ 
matic in action, for the ventilation of smaller 
houses. The recognition of this led to careful 
measurement of the ventilating action of gas fires 
by the joint committee of the Institution of Gas 
Engineers and the University of Leeds, and 
similar measurements for modern coal grates 
would be very valuable. 

The experiments on different fuels burnt in the 
same grate are specially interesting. .When burning 
coal, the radiant efficiency was found to be 24 per 
cent. With anthracite the figure was 27 per cent. 
With dry gas coke 28-5 per cent, of the heat was 
radiated, but this advantage over coal was lost if 
more than to per cent, of moisture was present* 
Two dry cokes produced by low-temperature car¬ 
bonisation radiated respectively 31 and 34 per 
cent, of their heat, but here again the pres¬ 
ence of moisture was found to have a deleterious 
effect. Briquettes of coal proved relatively in¬ 
efficient with only 19 per cent, radiation. The 
figures point a moral to producers of coke-~4,a. the . 
desirability of preventing the degradation of an 
excellent fuel by excessive moisture, although 
there are technical difficulties in eliminating 
moisture altogether. The results for low^tamperar 
ture cdke are striking, and * confirm the 
accepted by all smoke-abatement formers ttiif 
is exceedingly desirable that a fud of this nature 
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should be pdt on the market at a reasonable 
price.' 1 The Inability of such cokes has proved 
a grave ctostade, and, if one seeks to avoid it by 
briquetting, Mrs* Fishenden *s results suggest that 
any superiority in radiating power would be more 
than wiped put, while the high cost of pitch—the 
natural binding material—is not helpful. The 
Fuel Research Board and private workers arc busy 
with the problem. 

One cannot help thinking that the real domestic 
smoke problem is presented, not by the grates of 
the type studied by Mrs. Fishenden, but by the 
enormously more numerous and more voracious 
kitchen ranges used for cooking as well as for 
heating. Would a smokeless fuel prove service¬ 
able for these? The present report does not deal 
with the kitchen range. 

Mrs. Fishenden has exploded several popular 
fallacies. Powders have been sold (under promis¬ 
ing names) which are alleged to effect marvellous 
economies in fuel, as vouched for by people whose 
official descriptions ought to have implied better 
things. Some of these powders were examined 
and found to be essentially common salt coloured 
with iron oxide. No appreciable effect on the radiant 
efficiency of afire consuming coal treated with these 
salts could be detected. To-day, when coal and 
money are so scarce, a protective publicity might 
well be given to these tests in the daily Press. 
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It appears generally from Mrs. Fishenden p s 
work that the wastefulness of the open fire may 
be lessened by the use of carbonised fuel, ana 
particularly by the cutting down of draught 
so as to limit the air drawn through the room 
and into the chimney to the quantity required for 
ventilation. The use of solid fuel is still cheaper 
than that of gaseous fuel for fires which have to 
be in constant use. 

Not the least useful part, of the report is the 
appendix, containing a summary of recent biblio¬ 
graphy of work on domestic heating appliances. 
Attention may well be directed to earlier students 
of the problem—Rumford, Peclet (whose “Traitd 
de Chaleur” still repays perusal), and more re¬ 
cently Dr. Pridgin Teale, of Leeds, who may be 
regarded as the pioneer of modern grate reform 
in this country. Peclet, and perhaps Rumford, 
seemed quite clear about the significance of ex¬ 
cessive flue draught and the need for restricted 
and variable flue openings, and in reading his 
treatise one can only marvel that the manufacture 
of crude appliances has continued to the present 
day. Still, Mrs. Fishenden’s work has placed the 
whole subject on a more substantia] foundation of 
carefully ascertained data, an achievement which 
should prove valuable in the campaign of smoke 
abatement and fuel economy, and at a cost which 
seems to be relatively insignificant. J. W. C. 


A Handbook to Roman Pottery. 1 


T HE term “terra sigillata,” denoting certain 
well-known classes of Roman pottery, may 
be unfamiliar to the ordinary reader, but it is 
gradually coming into use in place of the some¬ 
what misleading “Samian ware” of the nine¬ 
teenth-century antiquarian. The late Prof. Haver- 
field, indeed, stoutly upheld the use of the older 
term; but it is open to decided objections, being 
purely conventional, unhistorical, and non-descrip- 
tive. Such expressions as “Roman red-glazed 
ware,” “Gaulish red ware,” etc., may be more 
accurate, but are not sufficiently definitive. The 
authors of the work under review have, therefore, 
followed Continental precedent and adopted this 
term, which strictly denotes “clay decorated with 
stamped patterns ” {from sigUlum, a stamp). The 
ware with which they deal is the pottery produced 
under the Roman Empire and found in all parts 
of Western Europe,’which is marked by the use 
of a fine red paste arid a lustrous red glaze, and 
usually ornamented by means of patterns and 
figures in relief, 

It is the first attempt made in this country to 
produxjg ja handbook to the study of this pottery, 
which during the last twenty yeaips has made a 
arroat advance, owing to the labours of British, 
Frenrify and* German archaeologists, and to the 
tnore careful attention paid to the results of scien¬ 
tific excavations in this country* We most heartily 
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congratulate the authors on their work, which is 
distinguished both by exhaustive knowledge and 
by scientific accuracy. 

Their aim has been to arrive at definite con¬ 
clusions concerning the development of Roman 
pottery under the Empire by a diligent study of 
such details of technique, form, decoration, and 
design as can be of assistance for purposes of 
dating, and to base on the results of detailed study 



ric. 1.—Vase of l* Graufmoque ware (Pom* a$) with tcroH 
decoration (about a,D. 40). 

a general consideration of the evolution of this 
pottery and the sources of its inspiration. 

The book is divided into ten chapters, the first 
two being of a general and introductory nature. 
Chpp. Hi. deals with “dated sites”—t.e. those 
where the approximate dates of occupation are 
known, such as Haltern in Germany (u b.c. to 
a.d. 9). Chap. iv. gives a lijst of the potters 
whose names are stamped on the vessels, arranged 
in chronological groups. In chap. v. the vessels 
decorated in moulded relief are discussed under 
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the principal forms of bowls employed. The 
evolution of the forms and decoration is worked 
out in a most lucid and interesting manner. The 
chronological value of this development is further 
described in chap, vii., and in chap. vi. we have 
an interesting discussion of the origin of the 
decorative designs. The figure-subjects are mostly 
to be traced to the art of the Augustan period, and 
the decorative motives in many cases to earlier 
phases of Greek art. It seems a little doubtful, 


e 



Fio. a, — Vue of La Grtuf«*«nque ware (Form 30) 
combining >cro!U with figure subject*(about a.d. 60 ). 


however, whether motives and methods of decora- 
tipn which were employed in early Greek art, and 
disappeared in the sixth century b.c., or even 
earlier, can have actually influenced the Roman 
potter. An instance is the “nautilus” ornament 
found on the Arretine vases and some early Gaul¬ 
ish wares of the first century after Christ. The 
nautilus certainly occurs in Minoan pottery, but 
its use was localised, and it is not known in Greek 
art. It is possible that this pattern is really in¬ 
tended tp represent a fern-frond. 


Chap. viii. is devoted to a discussion b!f',’fjhe 
wares which have only potters 1 stampswithout 
decoration, and chap. ix» to other methods of 
decorating sigiUata ware by painting* incising, or 
•n barbotine (patterns produced in relief by thick 
layers of liquid clay). The Anal chapter denis 
with the origin and evolution of terra sigiUata, and 
is a general summing up of the whole subject. 

There are no fewer than eighty-five excellent 
plates, all drawn by hand, with adequate biblio- 

c , ——- — - 



Fig. 3.—Vmc of Letovx w*re (Form 37) with panel dftcor&tiou (about 
A.n. 100K 

graphical references, and a useful map of sites 
Forming the frontispiece. The general and detailed 
bibliographies on pp. 245 if. will also be invaluable 
to the student of the subject. We should have 
been glad to discuss this admirable work in much 
fuller detail, but space forbids, and we can only 
recommend those who have any interest in the 
subject to lose no time in becoming acquainted 
with its contents. 

Our illustrations reproduce three typical forms 
of Gaulish vases with decoration. 


Industrial Research Associations. 

VII. —The Research Association of British Motor and Allied Manufacturers. 


By H. S. 

N O branch of engineering is so much the 
creature of taste and Fashion as the auto¬ 
mobile industry. No industry of anything like 
the same dimensions is so much dependent on 
the views, almost the caprices, of the layman. 
Almost certainly no industry in this country has 
had such a meteoric or rather rocket*like post-war 
career as that responsible for the manufacture of 
motor vehicles. These facts must be borne in 
mind in considering the development of the 
Research Association of British Motor and Allied 
Manufacturers. 

After the armistice the release of petrol supplies, 
the diversion of manufacturing agencies from war 
work, and the natural desire of an overworked 

! public for convenient locomotion and healthy rel¬ 
axation gave the motor-car trade an unprece¬ 
dented boom. Motor-car manufacturers were not 
Only confronted with all the distracting problems 
of reconstruction, but, in addition* they had pros- 
NO. 2669, VOL. I 06 ] 


Rowell. 

pects of—several firms, indeed, had orders for— 
some years of work. While one or two other re¬ 
search associations were formed as a vital neces¬ 
sity to preserve the existence of the corresponding 
industries against foreign competition, the motor 
trade had at the time of the incorporation of this 
association in May, 191$, n6 such incentive. At 
that time to many in the motor industry it ffldst 
have seemed a luxury, if not an extravagance. 
Those who have had to do with the inauguration 
of new societies, especially of societies nove) jn 
form or object, know how much work and time are 
involved in seeking, and often in reconciling'>r 
converting, the views of busy men. Even then 
much preliminary^ work i$ necessary before staff 
can be appointed for the necessary executive work*. 
The Research Association of British Motor and 
Allied Manufacturers was formed under the ifttfis 
of the Association of British Mo^ 
and it is largely to the energyahd 
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'■% Underdown, president of the latter 
association owes its exist¬ 
ent 

Tqf active work of the Research Association of 
British Motor and Allied Manufacturers began on 
June 1920, with the appointment of the present 
writer as technical secretary. Since that time 
considerable progress has been made in organ¬ 
ising committees and arriving at a policy by which 
to guide future work. A bureau of information 
has also been established from which are issued 
classified abstracts of most of the important 
papers dealing with matters relevant to the auto¬ 
mobile. There is in many quarters a rooted and 
well-founded objection to the collection of in¬ 
formation in this way; it is often asked: “Where 
will it end?” The answer to this question is 
neither easy nor necessary, but the fact remains 
that already the information bureau has been of 
great value. The needs of various industries are 
different* and the organisation of the research 
association must fit in with its own particular 
industry. In the case of one textile industry there 
was little or no scientific foundation on which to 
build, and thus the first task of its research asso¬ 
ciation was to gather information. In the motor 
industry, on the other hand* there is a wealth of 
information, but it is widely spread and often 
hard to come at; as one example out of many we 
have the transmission of heat across a plate 
between two moving fluids. This problem has 
been investigated by many engineers in many 
countries, generally with reference to the steam 
boiler; the same principles must govern the 
radiator and heated induction pipe of the motor¬ 
car. The abstracts sent out to the members of 
the association not only keep their technical and 
design staffs in touch with new developments at 
home and abroad, but as they are carefully classi¬ 
fied they will in course of time provide a basis on 
which research work may be founded. Moreover, 
they will become a work of handy reference. 

Time teaches, and the views here presented are 
naturally subject to modification by experience. 
At present the tasks in front of the association 
may be set out as follows;— 

(1) Collecting, recording, and disseminating to 
members accurate technical information. 

(а) Consultative and advisory work for 
members of the association. 

(3) Original research and investigation into 
matter's of importance to the industry of which 
knowledge is at present unsatisfactory. 

(4) Co-operation with allied industrial and 
scientific workers. 

(5) Examination of new inventions, and, in 
promising cases, their experimental development. 

(б) Impartial tests and verdicts. 

A few. words of explanation on these brief head- 
mgs art fitting. 

The jjureau of ihfonnsttion has already been 
discua&ed; 

tonsuhative work, it must be dear 
scientific staff is able to help 
and designers in many ways. 
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There are, in any case, two main advantages to 
be derived from consultative work in a research 
association quite apart from the immediate solu¬ 
tion of any difficulty; not only are the obstacles 
encountered by one firm brought to the notice 
of other firms in the assodation, thus ^showing 
them what to avoid, but also the scientific staff is 
kept in touch with the men in the works, thus 
learning their needs, their outlook and point of 
view, and possibly some of the manifold experi¬ 
ence which is rarely formulated. 

Co-operation with allied trades is especially 
necessary in motor-car research, for no other pro¬ 
duct, except perhaps that of the shipbuilder, in¬ 
volves so many handicrafts and sdences as the 
automobile. As examples, we have spring¬ 
making; lamp manufacturing; electrical apparatus 
for starting, lighting, and ignition; rubber tyres; 
upholstery; body building; and all the general 
work implied by mechanical engineering. It 
would dearly be unjust that the Research Associa¬ 
tion of British Motor and Allied Manufacturers, 
an association at present of chassis builders, 
should, even if it had the necessary resources, 
embark on such a wide sea of troubles. Thus 
the title and aims of the association have co¬ 
operation in view, and it is pleasant to know that 
there are now prospects of firms in the allied 
trades joining the association very shortly. With 
those allied industries that have already formed 
research associations close collaboration will be 
encouraged. 

The examination of new inventions may seem to 
many a piece of unwisdom, since it may be con¬ 
cerned more often with design than with research. 
On the other hand, it must be admitted that an 
unbiassed and scientific view is necessary to do 
justice to the inventor; nor may we forget the 
epoch-marking innovations which we owe to non¬ 
technical people; the textile industry, for ex¬ 
ample, owes much to a barber and to a clergy¬ 
man. 

The views of men are the product of their ex¬ 
periences, and in the hurry and bustle of practical 
life notions and prejudices are acquired which 
time and leisure for reflection would dispel. Or, 
on the other hand, the natural bias of paternity 
may lead the designer to retain his devices when 
better substitutes are available. In such cases a 
research association can serve a useful purpose In 
giving an impartial, or at least a different, view. 
Later, as the organisation develops, it may be 
that the field of judgment will be extended In 
order to expose or confirm the various claims of 
blatant advertisers. In this way the true interests 
of the public and of the automobile industry will 
be served. 

The objects set out above are probably not the 
same as those of other research associations, but 
the needs of various industries are different; it 
was sound statesmanship that kd the Department 
of Scientific and Industrial Research to give each 
industry its freedom in the research movement. 
In considering the list of objects given above, ft, 
must not be assumed, that the order adopted is 
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tjmt of relative importance* The great difficulty 
in securing suitable premises, and the congested 
and overworked state of university institutions, 
have temporarily displaced original research from 
Its deserved place of priority. The collecting of 
information, on the other hand, was at once useful 
and feasible. 

Much emphasis has been given, both in this 
country and in the U.S.A., to the view that in¬ 
dustrial research associations should seek after 
fundamentals. Quite recently in an important 
publication appeared the sentence: “It cannot be 
stated too strongly that the main object of re¬ 
search associations is fundamental research, and 
that consequently results will usually be slow in 
coming." With a full sense of the profound 
respect due to the authors of this statement, the 
present writer begs leave to disagree. In his 
view, the main object of industrial research asso¬ 
ciations is profit, for without profit no industry 
can live. Disregard by men of science of this 
vital fact is probably responsible for much of the 
apathy shown towards science by men in com¬ 
merce and industry. Here it must be added that 
the profit point of view is not necessarily a short 
view; let the vista be as long and as broad as 
economic conditions warrant, and in cases of 
doubt let the error lie in distance and in 
breadth. 

The membership ofpthe Research Association of 
British Motor and Allied Manufacturers represents 
at present only about one-thitd of the British motor 
industry ; but it is the object of the council of the 
association to build up an organisation which 
shall become a representative national body in the 
automobile world, and, by working on a practical 
yet progressive policy, fully adapted to the present 
temper of the trade, it is hoped to convince not 
only the entire British motor industry, but also 
the various allied and accessory trades, of their 
interest in research. It is clear that the larger 
the membership becomes, so much the greater are 
the resources of the association and the benefits 
of memberships Until the entire British motor 
industry is included, strict secrecy will be ob¬ 
served in regard to any results of advantage to 
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the trade. At the same time, the interestsof 
research workers (in the pay of the associatipnV 
to whom credit is an important form of reward* 
will be assured by publication of their, results 
after members of the association have had, say* 
three or five years * start of non-members. 

There is one difference between pure science 
and technical science which it is believed has not 
been emphasised before. When a technical 
worker is given a problem by industry, the answer 
or solution is, as a rule, wanted at once, whereas 
a worker in pure science has, or should have, 
unlimited time at his disposal. This cardinal dif¬ 
ference imposes a totally different solution in the 
two kinds of work. The technologist may be 
called upon to eliminate a wasteful process or a 
dangerous condition. He is not authorised to 
spend twenty years in finding out a perfect pro¬ 
cess or in determining exactly what condition is 
just safe. He is asked to cut out as much waste 
as possible at once, and, if advisable, to go on 
improving the process, or in the other case his. 
task is to find out what is safe enough with a 
reasonable margin for the various probable errors 
to be expected. The great majority of technical 
problems cannot be enunciated precisely; only a 
more simple analogue can, as a rule, be con¬ 
sidered. The end in view is an immediate solu¬ 
tion sufficiently accurate for the work in hand. 

When the technical worker has solved his 
problem and passed the solution to the designer, 
he will see, as a rule, unless his scientific curi¬ 
osity be dwarfed and shrunken, many interesting 
paths which invite his investigation had he but the 
needful time and equipment. It is here that he 
can serve pure science by handing on his boundary 
problems to the specially gifted men who devote 
their lives to the development of science as dis¬ 
tinct from its applications. How much is handed 
on in this way and how much retained for in¬ 
vestigation by the research association wljl 
depend on the ability, vision, and other resources 
of those concerned; the experience of industrial 
research organisations in Germany and in America 
seems to show that the short view does not pay 
in the long run. 


Obituary. 


Sir D. E. Hutchins. 

HE death in New Zealand was announced in 
the Morning Post of December 3 of Sir 
David Hutchins, the well-known forester, at 
seventy years of age. Sir David (with eleven con¬ 
temporaries, including the late Prof. W. R. 
Fisher, Mr. E. C. Hill, late Inspector-General of 
Forests in India, and Mr. E. P. Popert, late 
Forestry Adviser to the Commissioners of 
Woods and Forests) was appointed a probationer 
for tile Indian forest service in the spring of 1870, 
and sent to France for instruction in forestry. 
Shortly afterwards, on the outbreak pf the Franco- 
German War, he returned and studied, with the 
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other probationers, botany and other auxiliary 
subjects in Scotland under the supervision of the 
late Dr. Cleghorn, himself a retired distinguished 
Indian forest officer. After the end of the war in 
1871 Sit David returned to France and studied 
forestry at Nancy until the autumn of 187a. He 
joined the Indian forest service at the nod of that 
year, and remained in it until the end of 1885. 
Owing to ill-health, he was then transferred to 
the forest service of Cape Colony. During the 
latter part of his service in India Sir David was 
occupied with the measurement of Casuartti* 
plantations which had been established along tiw 
Madras coast. From the statistics thus 
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he calculated the “form factors ’’ for the species, 
this being the first attempt of the kind made in 
India. 7 \ - ' ' ' ' ’ 

Sir David remained in South Africa about 
twenty years as Conservator of Forests, Cape 
Colony. During that time he introduced a variety 
of exotic species, principally conifers and Euca- 
lypts, to supply the colony with the timber which 
the indigenous forests could not yield. He also 
caused similar plantations to be established in the 
Transvaal and the Orange Free State. These 
planting operations were on a large scale, so that 
their area amounts now to 75,000 acres; they 
have been very successful, especially from a 
financial point of view. Later, Sir David 
was transferred to British East Africa as director 
of forest operations, and in that capacity he 
published a voluminous report on the forests of 
that Protectorate. He also visited Cyprus and 
reported on its forests. He paid visits to the 
Canaries and other tropical and semi-tropical 
countries, making a special study of the forest 
vegetation of the last-mentioned. The knowledge 
thus acquired enabled him to recommend suitable 
species for introduction to other countries pos¬ 
sessed of a similar climate. 

In the year 1914 Sir David proceeded with the 
British Association to Australia, where he re¬ 
mained for two years studying the forest con¬ 
ditions of that country. At the end of that time 
the Government of Western Australia published 
for him, in 1916, a full report on Australian forestry 
and his suggestions as regards future action to 
be taken by the Governments of these colonies. 
The report attracted great attention, and Sir 
Ronald Munro-Ferguson, at that time Governor- 
General of Australia, expressed the opinion that 
“nobody has ever written on Australian forestry 
as Sir David Hutchins has done/' 

From Australia Sir David proceeded to New 
Zealand, where he examined the forests, paying 
special attention to the "Kauri" pine (Agathis 
awstrolis). He urged that the small remnants of 
that queen of pines should be protected and en¬ 
larged. It appears that he died while passing a 
report on the New Zealand forests through the 
press. Sir David Hutchins was an enthusiastic 


forester, who had amassed a vast amount of 
knowledge on forestry subjects, and especially on 
semi-tropical forest vegetation. In spite qf his 
enthusiasm carrying him sometimes too fafi he 
did most substantial service to the Empire, and 
his friends were pleased to see his merits appre¬ 
ciated by the bestowal of a knighthood some 
months before his unexpected death. 


* 

Sir Charles Bruce, G.C.M.G. 

By the death, at the age of eighty-four, 
of Sir Charles Bruce the country has lost 
a great scholar and an efficient administrator. 
The son of an Indian Civil Servant, in his early 
years Sir Charles devoted himself, mainly in Ger¬ 
many, to philological study, chiefly in Sanskrit 
and Zend-Pahlavi, and he did valuable work in 
connection with the great Sanskrit dictionary pub¬ 
lished by the Academy of St. Petersburg. He 
was next appointed rector of the Royal College at 
St, Louis, Mauritius, whence he was transferred 
as Director of Public Instruction to Ceylon. He 
returned to Mauritius as Colonial Secretary, and 
was later appointed Lieutenant-Governor - of 
British Guiana. In recognition of his services 
he received the knighthood of the Order of St. 
Michael and St. George. In 1897 Sir Charles re¬ 
turned to Mauritius as Governor, where, with the 
hearty support of Mr. Joseph Chamberlain, then 
Colonial Secretary, he carried out important re¬ 
forms in the public services, and as an adminis¬ 
trator gained much popularity among the people 
of the island, until his retirement from the public 
service in 1903. During his colonial service of 
more than thirty-five years he gave much atten¬ 
tion to ameliorating the condition of the Indian 
immigrants to our Crown Colonies, a task to which 
he devoted himself after his retirement. In 1910 
he published an important work, “The Broad 
Stone of Empire/* dealing with the problems of 
Crown Colony administration in the light of his 
wide and varied experience. Sir Charles Bruce 
wilt be regretted by many friends as a man of 
devout spirit and of singular independence and 
honesty of purpose, with much charm of manner 
and kindliness of heart. 


Notes. 


His Highness the Prince of Monaco has issued 
invitations to representative scientific workers of oil 
countries to be present at the formal opening of 
the Institut de PaUontologie Humaine at 1 rue Ren6 
Panbard, Paris, to-day, December 23. The President of 
the French Republic (M. MHlerand) has promised to 
attend. The institute owes its origin to the munificent 
benefactions of the Prince, whose interest in archaeo¬ 
logical problems made possible the systematic explora- 
dqn of the Mentone caves. Its work 1$ most widely 
kflbwnart^apologists through the magnificent series 
covering the exploration of Palaeolithic 
caves, ndtably those of Grimaldi, Altamfra, and La 
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Pileta. Of the excavations described in these pub¬ 
lications some have been undertaken under the 
auspices and at the expense of the institute. This 
is especially the case with those of more recent years, 
such as the exploration of the cave of La Pileta 
(Malaga), undertaken by MM. BreuiJ, Obermaier, and 
Verner. Although it did not undertake the actual 
exploration of the Altamira cave at Santander, carried 
out by Dr. Cartailhac and the Abb£ Breuil, it was 
responsible for the publication of, the results. It was 
through the institute and the genercxis assistance given 
by the Prince that it w$s possible for the authors to 
describe the site and its culture on a scale and with a 
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wealth of illustration which have made the reniark- 
able aeries of examples of prehistoric art familiar to 
archaeologists who are not fortunate enough to be able 
to visit the cave in person. 

Much interest has been aroused by the registration 
on December 16 of one of the greatest earthquakes of 
recent years, and the Interest has been increased by 
the mystery which at present attends the position of 
ha origin. The first preliminary tremors reached 
West Bromwich at iah. 17m. 14s. p.m.; the second 
tremors arrived nine minutes later, indicating an epi- 
central distance of about 68° of arc. The oscillations 
at this station were so violent that Mr. J. J. Shaw’s 
seismograph was thrown out of action. The epicentral 
distance from Oxford was estimated at 67°. From 
the American records it would seem that the distance 
from Washington was about 43 0 . Various positions 
have been suggested for the origin—China, beneath 
the Pacific Ocean to the north of Japan, the Atlantic 
between Sierra Leone and Brazil, or the South 
Pacific. Prof. H. H. Turner, writing in the Times 
of December 21, suggested that the place of origin 
Was in the Gulf of Mexico, but since then he has 
seen evidence which indicates an Alaskan origin 
for the earthquake. No seismic sea-waves have 
been reported from any place, and this absence seems 
to favour an origin that is, at least in part, terres¬ 
trial, On the other hand, an earthquake so violent 
must have been felt to a distance of some hundreds of 
miles from its origin; and thus, if the origin were 
terrestrial, It must either be in a country from which 
outgoing messages have been censored or one with 
few observers or inadequate means of communica¬ 
tion—such, for instance, as Yakutat Bay, in Alaska, 
which is, however, only about 64° from the British 
stations. 

Thb announcement that the King has approved of 
the appointment of Prof. J. C. Irvine as Principal of 
the University of St. Andrews has been received with 
feelings of much satisfaction by men of science 
throughout the country. This is not the first occasion 
when the chief administrative office in the oldest 
University of Scotland has been filled by a man of 
scientific eminence, for Sir David Brewster occupied 
the Principalship of the United College from 1838 to 
1859, and his successor was J. D. Forbes. After a 
period of years, during which the University was 
guided by those men of distinction in the world of 
letters, John Campbell Shairp, Sir James Donaldson, 
and Sir John Herkless, it now falls to the lot of a 
chemist to direct the policy of the University of the 
grey city by the northern sea. The new Principal 
was a pupil of Prof. G* G. Henderson in Glasgow 
Technical College before going to St Andrews as an 
undergraduate. He afterwards spent a couple of 
years in Leipzig, where he came under the inspiration 
of Wislicenus, returning in 1901 to his alma mater. 
On the retirement of Prof. PurdSe in 1909 the chair 
of chemistry in the United College was filled by his 
assistant. During the past twenty years Prof. Irvine 
has devoted himself to research on the chemistry of 
carbohydrates, in which branch he may now be 
regarded as the leading living authority. He has been 
particularly successful in Imparting much of his 
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enthusiasm to his students; many of the . man asso¬ 
ciated with him in his publications in tfwr journal 
of the Chemical Society are graduates in arts who, 
with no scientific predilections, were attracted to the 
study Of chemistry by the personality of the pro. 
fessor. Principal Irvine's Scientific work was recOg. 
nised by his election as F.R.S, in 1918, whilst his 
valuable war services earned for him his C.B.E. in 
the present year. His many friends In academic circles 
both in St. Andrews and in Dundee have full con¬ 
fidence that in his hands the best interests of their 
University are in safe keeping. 

The recent reports relative to a fall of rock involv¬ 
ing the summit of Mont Blanc, however improbable 
they might appear to those who have knowledge 
of the ground, have naturally aroused general atten¬ 
tion. The Daily Mail of November 27 published a 
communication from Geneva correcting the idea that 
the summit had suffered change, but recording the 
fall of the face of a rock-precipice on to the Brenva 
glacier, and the sweeping of an ice-avalanche from 
this glacier through the woods of “ Portud" (La 
Pertu). The Journal des Dibats for November 39 
quotes information given by M. Vallot, director of the 
Mont Blanc Observatory, to the Eclaireur de Nice. 
M. Vallot points out that the summit is composed of 
an ice-mass of variable level, and that the source of 
the avalanche could not have been determined from 
the Italian side. Presumably this refers to dwellers in 
the Val di Vcni. M. A. Lacroix, permanent secretary 
of the Paris Academy of Sciences, very kindly informs 
us, that accurate details are not yet to hand, and that 
the matter may resolve itself into an avalanche of 
ice rather than a fall of rock. 

A small expedition is being organised in the Univer¬ 
sity of Oxford to visit Spitsbergen next summer with 
the view of conducting researches in ornithology, 
botany, and palaeontology. Work will be confined 
mainly to the west coast, but if Ice conditions permit 
the northern and north-eastern shores of the mainland 
will be visited and an attempt made to cross New 
Friesland and to ascend some of the unsealed peaks la 
that part of the country. It is proposed to charter 
two or three sealing sloops in Norway to accommodate 
the expedition. The first sloop would arrive In Spits¬ 
bergen early in June, making for the bird rookeries on 
the north and west coasts of Prince Charles Foreland; 
the others would arrive later for work on the north 
coast. The explanatory side of the expedition's pro 
gramme depends largely on weather conditions, but the 
other researches can certainly be carried out- The 
staff of the expedition has been selected, and will, We 
understand, include the Rev, F. C. R, Jourdain, who 
is chairman of the organising committee. Expert 
advice is being taken in the preparation of the plans 
and in the selection of the equipment. The Tfahes 
understands that the cost of the expedition is estimated 
at about 3000!., towards which several generous con¬ 
tributions have already been promised. The expedition 
has the official sanction and support of the University 
of Oxford. 

The Forestry Commission was established to >toder 
to secure an adequate supply pi home-grown ^ 
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and imagine that this can be effected by 

State afforestation alone.. The 1,770,000 acres which 
the Government has decided to acquire and plant with 
trees dqring the neat eighty years are quite inadequate. 
Much of the planting must therefore be done by 
private owners, who control about 5,000,000 acres of 
woodlands. Owing to the war and other causes, the 
great bulk of mature timber on these estates has dis* 
appeared, and in all probability only 750,000 acres are 
fully stocked with trees more than twenty years old. 
Certainly a great part of the conifer woods has been 
either dean-felled or thinned to such an extent as to 
be no longer productive. The remedy is the encourage¬ 
ment of replanting by private owners, who are now 
deterred by high wages, the enhanced cost of plants, 
etc. The Forestry Commissioners are prepared to assist 
private owners In two ways: either by entering* with 
them into partnership in profit-sharing schemes or 
by giving grants in aid of planting and of establishing 
a crop under approved conditions. These grants are 
fixed at zL per acre for conifers and 42. per acre for 
broad-leaved trees, and are repayable whenever an 
owner makes ultimately a profit exceeding 4 per cent. 
As the new planting season is in full swing, applica¬ 
tions for grants should be addressed direct to the 
Assistant Commissioner concerned : For England and 
Wales—30 Belgrave Square, London, S.W.i; for 
Scotland—25 Drumsheugh Gardens, Edinburgh; and 
for Ireland—6 Hume Street, Dublin. 

The annual exhibition arranged by the Physical 
Society and the Optical Society is to be held on 
Wednesday and Thursday, January 5 and 6, at the 
Imperial College of Science, South Kensington, and 
will be open both in the afternoon (from 3 to 6 p.m.) 
and in the evening (from 7 to 10 p.m.). Sir W. H. 
Bragg will give a discourse on “Sounds in Nature” 
at 4 p.m. on January "5, Dr, Archibald Barr will 
lecture on “The Optophone: An Instrument which 
Enables the Totally Blind to Read Ordinary Print" 
at 8 p.m. on January 5 and at 4 p.m. on January 6. 
After the lecture a demonstration will be given by a 
totally blind person. At 8 p.m. on January 6 Prof. 
C. R. Darling will give a discourse on u Some Unusual 
Surface-Tension Phenomena.” All the lectures will 
be illustrated by experiments. About fifty firms will 
be exhibiting, and a number of experimental demon¬ 
strations have been arranged. We understand that in¬ 
vitations have been given to the Institution of Elec¬ 
trical Engineers, the Institution of Mechanical En¬ 
gineers, the Chemical Society, the Faraday Society, 
the Wireless Society of London, and the Rbntgen 
Society. Admission in all cases will be by ticket only, 
end therefore members of the societies just mentioned 
desiring to attend the exhibition should apply to the 
secretary of the society to which they belong. Others 
interested should apply direct to Mr. F. E. Smith, 
h °n* secretary of the Physical Society, National 
Physical Laboratory, Teddington, S.W. 

Tits Imperial Bureau of Mycology is the outcome of 
a proposal unanimouslyadopted by the Imperial War 
Conference in i$s8 that a centra! organisation should 
estscblished for the encouragement and co-ordina- 
wbrit, throughout the Empire on the diseases 
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of plants caused by fungi in relation to agriculture. 
The committee of management consists of same of 
the foremost biologists in the country, with Viscount 
Harcourt as their chairman, and includes the fol¬ 
lowing members;—Prof. I. Bayley Balfour, Dr. W, 
Bateson, Prof. V. H. Blackman, Prof. F. O. Bower, 
Mr. R, D. Cotton, Prof. H. H. Dixon, Prof. J. B. 
Farmer, Capt. A. W. Hill, Prof. W. H. Lang, Sir 
Daniel Morris, Mr. J. Murray, Mr. G. H. Pethy- 
bridge, Sir David Prain, Dr. A. B. Rendle, Mr. 
H. N. Ridley, Prof. R, A. Robertson, Sir A. £. 
Shipley, Prof. W. Somerville, and Dr. H. W. T. 
Wager. Dr. E. J. Butler, late Imperial Mycologist, 
Director of the Research Institute, Pusa, and Agri¬ 
cultural Adviser to the Government of India, has bisen 
appointed Director, and has started work at the head¬ 
quarters of the Bureau, 17-19 Kew Green, Kew (tele¬ 
phone Richmond 603). The Bureau will work broadly 
on the lines of the existing Imperial Bureau of 
Entomology at South Kensington, and will aim at 
doing for the other great class of destructive agencies 
in agriculture, namely, the diseases and blights of 
plants caused by fungi, what the older Bureau has 
so successfully done in regard to injurious insects. 
It will be a central agency for the accumulation and* 
distribution of information and for the identification 
of specimens sent in from all parts of the Empire. 

Dr. R. H, Pickard, principal of Battersea Poly¬ 
technic, has been appointed director of research to the 
British Leather Manufacturers’ Research Association. 

In the November issue of Man Miss M. E. Durham 
supplements Dr. W. Crooke’s article (Journal of the 
Royal Anthropological Institute, vol. xlix.) on nudity 
in India by some notes of similar practices in North 
Albania. When a new house is built and ready for 
habitation, the hearth has to be kindled for the first 
time ceremonially. The fire is laid and the master 
of the house strips stark naked, enters the house, and 
ignites the fire by firing a pistol into it, after which 
the family takes possession of the house. When a 
new pair of oxen are yoked together for the first time 
the owner must be nude when he ploughs the first 
furrow. Miss Durham also notices that there is no 
feeling against nudity in the case of men crossing 
rivers by the aid of inflated sheepskins or of those 
in charge of ferries. The above two cases, which ahe 
regards as probably the only cases of ritual nudity 
in Europe, if, indeed, they are still practised in a 
region devastated by war, are deserving of record. 

Mr, C. G. E. Bunt discusses in Ancient Egypt 
(1920, part iv.) the genesis of Coptic twists and plaits, 
with the result that he traces them to Sumerian 
origin. Prof. Flinders Petrie sums up the question 
thus : “These conclusions on the Sumerian being the 
earliest forms of the twists and plaits accords with 
other facts of their distribution. The formula which 
seems to agree with all the cases is that the twist and 
plait is a Central Asian motive (see the wickerwork 
screens in Kirghiz tents); that from there it passed 
down the Euphrates, also into Syria, and first into 
Egypt under Hyksos influence. Plaits and twists 
were unknown in Italy until the Dacian captives 
were brought in and set to mosaic work; plaits were 
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brought from the north into the basketwork capitals 
of Justinian, and the round plait in architecture only 
occurs in true Gothic work in Italy, the Lombard 
plait being angular, rushwork and not osiers. In 
Ireland the spiral is alone in the pagan age, and the 
plait only comes in after the Norse influences rf the 
Christian period/* 

An interesting programme was presented at the 
meeting of the Association of Economic Biologists 
held in the Imperial College of Science on Friday, 
December 10. Sir David Prain occupied the chair, 
and the first portion of the meeting was devoted to 
the exhibition of specimens. Dr. B. M. Bristol, of 
Rothamsted, showed a number of very beautiful pure 
cultures of algae on solid media, obtained from the 
soil of the famous Broadbalk wheat-field, the algal 
flora of which she is studying. Dr. S. G. Paine 
exhibited bacteria with flagella stained by a new 
method, and also a convenient new pattern of incan¬ 
descent lamp which he has devised for microscopic 
work. Mrs. Alcock showed specimens of Douglas 
fir attacked by Phomopsis pithya, Lind., a parasitic 
fungus new to this country; and Mr. W. B, Brierlev 

• exhibited a fine photograph of Dr. Erwin F. Smith, 
the eminent American pathologist. Mr, W. J, Dowson 
then read his paper on “ Problems of Economic Bio¬ 
logy in British East Africa," dealing especially with 
the relations of plant disease to climatic conditions. 
A second paper was read by Dr. M. C. Rayner on 
"Nitrogen Fixation in the Ericaceae," in which a 
convincing case was stated for the fixation of nitrogen 
by the mycorrhixal fungus in this genus of plants. 
The papers were discussed by Dr. E. J. Butler, Mr. 
F. T. Brooks, Prof. V. H. Blackman, and Dame 
Helen Gwvnne-Vaughan. 

' In Bulletin 313 of the Agricultural Experiment 
Station of the University of Wisconsin Prof. L. J. Cole 
and Miss Sarah Jones discuss the occurrence of red 
calves in black breeds of cattle such as Aberdeen- 
Angus, Galloway, and Holstein-Friesinn. They point 
out that red is recessive to black, and was introduced 
by crosses in the early days of formation of the 
breeds, when little selection for colour was practised. 
The more rigid selection for colour at present in vogue 
has not yet succeeded in eliminating the recessive 
factor for red from the germ-plasm. Such a simple 
account of the cause of the persistent sporadic re. 
appearance of red is valuable for practical breeders 
who have no knowledge of the scientific principles of 
hereditv. It serves to eradicate many erroneous ideas 
as to the nature of these occurrences. 

It was ascertained by Blacklnek and Carter at the 
Liverpool School of Tropical Medicine in iqiq that 
the indigenous British mosquito, Anopheles plumbeus, 
could be infected with the malarial parasite Plas¬ 
modium vivax. As a consequence of this discovery 
the Mosquito Investigation Committee of the South- 
Eastern Union of Scientific Societies was asked by 
the Ministry of Health to aid in discovering the exact 
distribution of this mosquito in England and Wales. 
In fts Circular No. 4 this committee explains the 
effort It is making to conduct an inquiry into the 
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distribution of id. pUttnbeus within the Ureas ixrwMfch 
the activities of its affiliated * societies extend. ;'®be • 
circular gives detailed descriptions of the egg, larva, 
and fly of A. plumbeus and of its breeding-places, 
illustrated by plates of figures reproduced from’ LangV 
“Handbook of British Mosquitoes/' issued by the 
British Museum, and from BUcklock and Carter's 
paper in the Annals of Tropical Medicine and 
Parasitology. These, with further information con¬ 
cerning habits, distribution, collection, etc., should 
make the circular useful to the amateur and efficient 
for its purpose. It is dear that the Ministry of 
Health has a keen ally In this committee of the 
South-Eastern Union of Scientific Societies. 

The October issue of the Tropical Diseases Bui. 
letin, published by the Tropical Diseases Bureau, con¬ 
sists of a Sanitation Number, and comprises extracts 
from and notes on papers appearing in various 
scientific journals and official reports. The matter is 
divided under several heads, namely: Disease Pre¬ 
vention (chiefly Malaria), Conservancy, Water, Milk, 
Smallpox Vaccination, Rat Destruction, Disinfection, 
Vital Statistics, and Book Reviews. Most of the 
notes and extracts are very brief, but appear to bring 
out the more salient points of the original papers, 
and will undoubtedly serve as a very useful gujde to 
the student of this particular subject. The paper to 
which most space is given is one by Sir Alexander 
Houston on water and sewage purification, reprinted 
from the Reports of the Progress of Applied 
Chemistry. This paper, dealing chiefly with water 
and sewage problems in this country, has, perhaps, 
only an indirect bearing on tropical hygiene, but it is, 
nevertheless, highly Important from that point of 
view in that it deals largely with questions of 
chlorination of water and with algal infection. An 
interesting point is that the author states that he has 
recently discovered a means of preventing or remov¬ 
ing the residual or, as he describes it, ‘'iodoform" 
taste in chlorinated water by means of a small dose 
of potassium permanganate {2 lb. to 8 lb. per 
1,000,000 gallons). This question of taste has always 
been one of the difficulties in the way of the success¬ 
ful chlorination of water and the cause of many com- 
plaints from consumers, and Houston's taste- 
eliminating process should prove an Immense boon 
where chlorination of water is necessary. How much 
more pleasant it would have been to the troops during 
the war if this discovery had been made half a dozen 
years ago! 

The Geological Survey has just issued another por* 
tion of the Memoirs on the Economic Geology of the 
Central Coalfield of Scotland, the present volume 
dealing with the fourth area into which the coalfield 
has been divided; this includes, an area of rather 
more than 40 square miles, extending io miles to the 
west of Glasgow, both north and south of theClyde. 
The district is not of any great economic interest; 
the Ironstones are, for the fnoat harti-thln, 
tically all the workable portions h&ve keen exhausted* 
Most of the coal-seams, tho, are thin, and /$je, 
quality is 4t\ many cases inferior. 
ever, two features of high geologic int#^ 




NATURE 



thegrv*t localsthickening of one of the coals, known 
as the • ^^warrdtoti thick coal/’ described as “cer¬ 
tainly the thicket single accumulation of coal-matter 
in Brimim’* the remarkable crush-zone known as 
the ’‘Paifiley Ruck.” Both these are fully and 
exhaustively discussed in the memoir. 

SoUTfipQft* Meteorological Observations for 1919 
have recently been published by the County Borough, 
the report being prepared by Mr. Joseph Baxendell. 
Hourly whole-year normals of several elements for 
periods ranging from ten to twenty years are given 
in diagram form as a frontispiece. The tabular 
statistics of air-pressure, temperature, sunshine, rain¬ 
fall, wind direction and velocity, with other subsidiary 
matters, are given for several hours for each month 
and for the year with the differences from the 
normal. An outstanding feature of 1919 was the 
remarkable prevalence of winds from the north¬ 
westward, their duration surpassing that of winds 
from any other direction, which is quite un¬ 
precedented since the commencement of auto¬ 
graphic records in 1898, The March of 1919 
was the wettest experienced during the forty- 
eight years’ existence of the observatory, and this was 
followed by a deficient rainfall for eight consecutive 
mtnths. Atmospheric pollution is regularly measured 
at two different spots in Southport, and an attempt is 
made to compare the results with those from other 
places, but the observations to hand are by no means 
numerous. The recorded meteorological observations 
are of the highest order, and the report from year 
to year contains usually some special discussion— 
a feature In advance of the returns from most cor¬ 
porations. In the report for 1919 the special dis¬ 
cussion is the diurnal variation of air-pressure from 
the averages of ten years, and associated with this 
is the range of the diurnal sea-breezes. Ten years 
are too few for such a discussion, and certain 
elements of irregularity cannot be eliminated in so 
short a period. 


The R 4 sum 6 of the communications made to the 
French Physical Society on November 19 contains a 
short description of the spectrograph for ultra-violet 
work constructed by MM. J. Duclaux and P. Jeantet, 
The lenses of the collimator and camera are of quartz 
and the prism is of water between quartz plates. The 
whole is enclosed in a wooden box which is sufficiently 
gas 4 lght to allow non-absorbing gases to be sub¬ 
stituted for air. With a water prism of 70 0 it is 
possible to photograph spectral lines from 6000 to 
*850 tenth-metres. For light of wave-length less than 
2000 water is more transparent than quartz, and 
throughout the whole of the ultra-violet the dispersion 
of watbr is greater than that of quartz. With a con¬ 
denser spark the line 186a may be photographed on a 
Schumann plate Which is almost devoid of gelatine 
in 5 abends. The, only inconvenience of the water* 
prism forth!? work Is the considerable change of the 
refr^yi index temperature. 
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residues, temporary or permanent, much resembling 
the anomalies in the expansion of glass. The cause 
of this instability has now been proved by M. Ch- Ed* 
Guillaume (Comptes rendus, November 29) to be the 
carbon in the alloy. The index of instability is 
arbitrarily defined as the elongation, in microtis per 
metre, of a bar submitted to,a heating for too hekirs 
at ioo° C., the only previous treatment being the air- 
cooling after forging. For an invar of average com¬ 
position in the natural state this index ha$ been 
found to be of the order of 30. The examination pf 
a series of bars with gradually increasing and exactly 
determined percentages of carbon showed that the 
index of instability was a regular function of the 
carbon content, and approached the origin of the co¬ 
ordinates as the carbon approached zero. Cementite 
was regarded as the probable cause, and hence the 
addition of a metal having a higher affinity for carbon, 
such as chromium, tungsten, or vanadium, suggested 
a probable solution of the problem of removing, or 
at least of reducing, the cementite. Experiments made 
in this direction have proved successful, the addition 
of chromium, for example, to an invar containing 
0*1 per cent, of carbon producing an alloy in which 
the index of instability is reduced to one-tenth of its 
original value. As the price of the increase in 
stability, the coefficient of expansion is slightly raised. 

The meeting of the Illuminating Engineering Society 
on December ^4 was devoted to the presentation of 
reports on progress and to exhibits illustrating novel¬ 
ties in lighting. The number of committees working 
under the society has been increased, recent 
additions being committees to deal with progress in 
gas lamps and lighting appliances and with the 
measurement of light and illumination. Progress in 
the latter field was illustrated at the meeting by the 
exhibition of a new form of illumination-photometer 
enabling illumination to be determined by the 
inspection of a series of apertures of graded bright¬ 
ness without any manipulation being needed to secure 
a reading. Such instruments seem likely to be specially 
useful for demonstration purposes. Other features 
of interest among the exhibits included a demonstra¬ 
tion of the latest form of Sheringham “artificial day¬ 
light” apparatus, which is now being made in a 
standardised form, and some small electrical gas-filled 
lamps with opal glass bulbs, shown by the Edison and 
Swan Electric Co. This firm also loaned for exhibi¬ 
tion some new neon lamps of a very interesting 
character. Formerly such lamps, the fight of which 
depends upon an electrical discharge through rarefied 
neon gas* required a relatively high voltage. But the 
lamps exhibited resembled an ordinary glow lamp in 
appearance, and could be inserted in an ordinary lamp- 
socket on 220 volts. The lamp exhibited was stated to 
consume only g watts, but the Tight consists of a 
relatively feeble orange glow at the negative electrode. 
It is thought, however, that such lamps will be useful 
as pilot lamps* etc., and in cases where only a very 
low candle-power is needed. At the conclusion of the 
meeting the chairman (Dr, A. H. Levy) announced 
that Mr. J. Herbert Parsons had accepted the presi¬ 
dency of the society in succession to Mr. A. P, 
Trotter. 
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The results of recent Investigations cm the theory 
of development by Mr. A. H. Nietzi of which Dr* 
Mees, of the Kodak Research Laboratory, recently 
gave an account at the Royal Photographic Society, 
arc given in the current (December) issue of the 
society’s Journal. It is found that the reduction 
potential” of a developer can be measured by finding 
the concentration of bromide required to give the 
same rate of change of depression of density, and 
this is the method for its estimation that is least 
subject to error. The relative reduction potentials 
of sixteen developing agents are given, beginning with 
ferrous oxalate as 0*3 and ending with diarnidophenol 
as 30 to 40. The author says that it appeals to be 
well founded that (1) the maximum density tends to 
increase with increasing reduction potential; (2) no 
definite relationship can be shown between the time 
of appearance and the reduction potential, nor^ is the 
velocity constant affected by the potential in any 
regular manner; (3) while the speeds of emulsions 
vary with the developer employed, they are ap¬ 
parently no function of the reduction potential; and 
(4) the fogging power of a developer also appears to 
have no relation to the reduction potential. The 
author also draws conclusions as to the effect of the 
structure of the molecule of the developer on its 
reduction potential. The amino-phenols are the most 
energetic, the hydroxy-phenols come next, and the 
amines follow. The introduction of a methyl group 


into the nucleus or into an amino-group raises the 
energy, but two methyl groups are hot always more 
effective than one; nuclear substitution of a halogen 
in the hydroxy-phenols raises the energy, and other 
less general statements are deduced. The growth of 
the image and of the fog do not generally follow the 
same law; evidence was found that fog is practically 
absent from the high densities and increases as the 
image density decreases, but bromide restrains the 
fog more than it restrains the image. Other allied 
subjects are considered. 

Messrs. J. Whei.don and Co., 38 Great Queen 
Street, W.C.2, have just issued a noteworthy catalogue 
(New Series, No. gi) of books in the various branches 
of zoological science. It refers to upwards of 
2000 volumes, classified under the subjects of Protozoa 
and micro-zoology, Codenterata, Echinodermata, An¬ 
nelida, Crustacea, Insecta and Arachnida, Mollusca 
and Polyzoa, parasitology, evolution, heredity* and 
hybridity. In addition, there is a list of sets and 
long runs of scientific periodicals which Messrs. 
Wheldon offer for sale. 

A new edition of 11 The Resources of the Sea,” by 
Prof. W. C. McIntosh, is announced for publication 
by the Cambridge University Press early in January. 
The work has been carefully revised and brought up 
to date. A chapter on the labours of the International 
Fisheries Council is promised. 


Our Astronomical Column* 


A New Comet.— Mr. Skjellerup, of Cape Town, has 
discovered a new comet 1920b; its position on Decern- 
ber 13 at izh. 57-4™. G.M.T. was R.A. 8h. 55m. i6 o 7S; , 
S. deck 9 0 1' 48'; dally motion 4 * 4™., N. 1 19- 

The comet is moving towards Regulus, and coming 
into a favourable position for northern observers. Its 
magnitude at discovery was ioi. It will be remem¬ 
bered that Mr. Skjellerup discovered another comet a 
year ago; it was, however, unfavourably placed, and 
verv few observations were secured. 

Mr. Van Biesbroeck observed this comet at Yerkes 
Observatory on " December i7d. 2oh. G.M.T., 

R.A. qh. 16m. 5^., S. deck 3 0 7'* # The average 

daily motion from December 13 to 17 is 4 * 5 "], 3 s -> 
N, i° 22'. The comet is evidently not very distant 
from the earth; its motion is direct, and it will pass 
the ascending node in about ten days. It is visible 
in a small telescope. 

Tabi-es du Mouvement K6nJRiEN.-Ever since the 
enunciation of Kepler’s laws efforts have been made 
to simplify the determination of true anomaly and 
radius vector in terms of the time. Many 
methods given are ingenious and useful, but none 
appear to give so rapid a solution as extended tables. 
Dr. M. F. Boquet, astronomer of the Paris Observa* 
tory, has just published a very useful volume with the 
aid of a grant from the Academic des Sciences; it 
gives for values of c ascending by intervals 01 ooi 
from 000 to 0-50, and for values of v ascending by 
intervals of i° from o° to 180°, the values of M and 
logr/a to three and five decimal places respectively, 
together with columns of differences for the variation 
of t> a"d c. It is thus quite a short com¬ 
putation to find v and logr for a given value of M to 
4 r and to the fifth decimal place respectively, 
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Examples are also given showing how the difference- 
columns may be utilised to obtain seven-figure 
accuracy by a straightforward computation. These 
tables will be a boon to all who desire to calculate 
ephemerides of short-period comets or minor planets. 
A propos of the latter point, it may be mentioned that 
the ephemeris of Ceres given in Nature of Decem¬ 
ber 9 is found to need the large correction of minus 
4m, ijos. in right ascension. This large discordance em¬ 
phasises the inconvenience resulting from the discon¬ 
tinuance of th£ accurate ephemerides of the four chief 
asteroids formerly published in the Nautical Almanac. 

The Uccui Observatory. —Tome xiv M fascicule Hi., 
of the Annales de I’Observataire Royal de Belgique 
shows that a considerable output of work went on 
at the Uccle Observatory even during the dark days 
of war. It contains micrometric measurements of 
173 double stars made with the 38-cm. equatorial by 
G. van Biesbroeck. The mean result for Castor 
(epoch 1914142) is 219-59°, 5-30*. The distance shows 
a marked diminution since about 1890, when the 
maximum, 576*, was reached. So far as it gdesi the 
above observation favours Mr, Lewis’s minimum 
ellipse, the period of which is 310 years. 

The Annales also contain a veij fine series of 
cometary observations extending from 1913 to *919; 
for example, De la van’s comet of 1913 was observed 
for position on seventy-three nights, and its magni¬ 
tude determined on thirty-two nights. It remained, a 
naked-eye object for nearly six months, attaining a 
maximum of 3*8 magnitude in mid-September, 1914* 
Among other methods that of extrafocal imfges was 
largely used, The comparison stars are, t&prVe*: 
-ponded into discs, which renders them more* 
comparable with a diffused body;like 
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4 Colloid Chemistry. 

By Prof. W, C. McC\ Lewis. 


C OLLOID chemistry—the science which deals with 
the phenomena occurring at the interfaces Which 
separate two contiguous phases, such interfaces being 
very large in extent relatively to the actual masses ot 
the phases themselves—stands in a rather peculiar 
position. Numerous colloid problems are encountered 
by workers who in many cases fail to realise the 
significance of their observations from the point ot 
view of colloid chemistry itself. The scope of the 
subject is so wide that it is not surprising to find 
the literature exceedingly scattered, and part of it 
not easily accessible. Many of the results and ob¬ 
servations are rendered difficult to interpret, or even 
lose the greater part of their value, through insuffi¬ 
cient attention having been paid to considerations 
which a general knowledge of colloid chemistry as a 
science would have suggested. For similar reasons 
there has been a considerable amount of overlapping 
and, in some cases, a distinct lack of agreement in 
results, which probably has its origin in unsuspected 
dissimilarity in the conditions employed. With the 
literature, scientific and technical, in this state it is 
evident that considerable good might be done by 
attempting to correlate such observations and results 
with the object of impressing the essential unity of 
the subject upon those engaged in problems apparently 
diverse. Such an attempt at co-ordination has been 
made by the Colloid Committee of the British Asso¬ 
ciation, which has just issued its third report.' 

This report, following the plan already adopted in 
the two previous reports, contains the subject-matter 
arranged under two heads : (i) classification accord¬ 
ing to scientific subject, and (2) classification accord¬ 
ing to industrial process. Under the first head the 
following subjects have been dealt with: Colloid 
Chemistry of Soap Solutions; Ultra-microscopy; 
Solubility of Gases in Colloidal Solutions; Electrical 
Charge on Colloids; and Imbibition of Gels. Under 
the second head we find : Industrial Applications of 
the Imbibition of Gels; Colloid Problems in Bread¬ 
making; Colloid Problems in Photography; Cellu¬ 
lose Esters; Colloid Chemistry of Petroleum and 
of Asphalt; Varnishes, Paints, and Pigments; and 
Clays and Clay Products. 

Merely to read over the list of industrial subjects 
dealt with in this and in the two previous reports is 
sufficient to indicate the extraordinarily wide technical 
field in which colloid considerations play a decisive 
art. At the same time one cannot but be struck 
y the predominance of empiricism in almost all 
cases, and, consequently, the urgent need there is 
for each industry to investigate its own colloid 
problems On scientific lines. The Committee ^ will 
have done something if it succeeds in emphasising 
this fact. 

Unfortunately, at the present time the retort may 
well be made that broad scientific principles in col¬ 
loid operations and processes are few, and that even 
the simplest colloid phenomenon is by no means com¬ 
pletely understood. By way of illustration, let us 
take the case of the stability of a colloidal metal in 
a dispersing medium such as water. Are we to take 
it as true that small particles consisting of pure 
metal only are capable of permanent distribution in 
a pur# solvent, or Is it always necessary to have some 
u impurity*' present to stabilise the system ? We know 
that 4' mtiy tiMAeA met#! such as that considered 
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carries an electric charge, but we have not any notion 
of its magnitude; and although we know that it;cap 
be discharged, the mechanism is not altogether clear 
Does the stability of the colloid system depend on 
the existence of the charge alone or upon the magni¬ 
tude of the interfacial tension round each individual 
particle, or upon both effects j and, if so, in what 
manner? Is there a real limiting size to such par- 
tides, and, if so, whpt opposing agencies determine 
the size and how do they operate? In the peptisation 
of such particles, say by the addition of gelatin, does 
the peptiser form an actual coating round each 
individual? If so, what are its properties, and what 
relation does the amount of bound peptiser bear to 
that still left free in the liquid? We know that 
peptising effects are highly specific. What deter¬ 
mines the specific nature of the effect? Again, what 
is the mechanism of coagulation, and why are 
certain coagulations reversible and others not? 
Numerous queries of this kind naturally occur even 
in connection with a problem which is only one of 
many included in the term “colloid chemistry,” and it 
may be said with confidence that to answer at all 
adequately some of these queries will require many 
years of intensive scientific investigation. Further, 
it must be borne in mind that several technical pro¬ 
cesses in active operation at the present time depend 
directly upon such phenomena as stability of dis¬ 
persed systems, peptisation, and coagulation. It is 
obvious that effective # control and ultimate extension 
of such industries must involve a scientific knowledge 
of what is taking place. 

Let us turn for a moment to some of those aspects 
of colloid phenomena upon which we may be said 
to possess some real quantitative, though necessarily 
incomplete, knowledge. First of all we have Willard 
Gibbs’s theoretical investigation of the influence of an 
interface upon ftie concentration of gaseous and dis¬ 
solved substances. A small section of Gibbs’s work 
has led to the only quantitative law of adsorption bv 
capillary forces which we possess, and it seems not 
improbable that other generalisations still lie un¬ 
heeded in his famous essay. Next wc have Donnan’s 
quantitative investigation of the effect of a chemically 
inert membrane upon the distribution of electrolytes 
when electrolytic colloidal material is present on one 
side of the membrane, leading to the phenomena of 
membrane hydrolysis and membrane potentials. To 
this we must add the application of Donnan’s method 
of treatment in the hands of Procter and of Wilson 
to the imbibition of gels and the process of vegetable 
tanning. Next we have the quantitative investiga¬ 
tions and generalisations of McBain, of Bayliss, and 
of Pauli upon the composition and behaviour of col¬ 
loidal electrolytes, such as the soaps and the proteins, 
as a function of the dilution of the system. We have, 
too, the work of Perrin, of Gee, and of Bancroft on 
the mechanism of electrical endosmose. We have 
the beginnings of a science of electro-capillarity in 
the work of Lipomartn and of Helmholtz. Our know¬ 
ledge of the molecular and atomic mechanism of con¬ 
densation upon surfaces has been greatly Increased 
by the novel ideas of Langmuir and of Harkins—a 
subject of the utmost importance in connection .with 
heterogeneous catalysis generally. We know some¬ 
thing, though not a great deal, aboqt such phenomena 
as the viscosity of colloidal solutions,, the rigidity of 
suffare films, the mechanism of lubrication,' the 
Liesegang phenomenon* and other typically colloid- 
chemical .problems. The fact Is that an enormous 
field exists the scope of which is by no means realised 
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by scientific investigators in general or by those 
actually engaged in technical problems which involve, 
either partly or wholly, considerations of a definitely 1 
colloid nature. 

The reports of the British Association Committee 
on Colloids have dealt with a number of the subjects 


referred to above, and also in some detail with a 
number of industrial operations involving colloid 
chemistry. Several scientific subjects and technical 
applications have not as yet been included; It is 
hoped that a number of these will form the subject- 
matter of the fourth report. 


A New Problem of Coastal Navigation. 


I N coastal navigation there is no problem of greater 
general utility than that of fixing positions by 
means .of “cross-bearings” of two terrestrial objects. 
If, for instance, we have one object bearing due 
north and a second bearing due east, we have but 
to lay down the bearings reversed, south from the one 
and west from the other, and the point of intersection 
of the two lines of bearing fixes the position of the 
ship. 

When, as is often the case, only one light is avail¬ 
able, It has generally been assumed that no more 
information could be obtained from its observed 
bearing than a single line of bearing, somewhere upon 
which the ship’s position must lie. But a little work 
recently published in Australia 1 by Capt. H. H. 
Edmonds, of the British Mercantile Marine, intro¬ 
duces us to a comparatively novel use for a single 
light, for he shows how by three bearings, with the 
Intervals between the bearings noted, we may deduce 
that most valuable piece of information, the actual 
course under the influence of wind and current which 
is being made good “over the ground.” 

The problem is not wholly new, for in its most 
general form questions to be solved by protraction 
have been proposed in recent years in the Board of 
Trade examinations for masters and mates, but in 
much too complicated a form to be of service in actual 
work at sea. The advance effected “by Capt. Edmonds 
lies in the application of a simple form of table,, refer- 
ence to which gives the course made good in a 
moment with no more trouble than the division of 
one quantity by another. 

In the construction of the table it is assumed that 
the intervals in azimuth are equal, the times of the 
three observations being carefully noted. One of 
these being divided by the other, a “ratio" is 
obtained which serves as an argument of the table. 

The use of the table will easily appear from one 
of the examples given: “A light bore N.W.; after 
a time-interval ©f 39 minutes it bore W.N.W.; after 
another time-interval of 21 minutes it bore W.” 

A portion of the table to be employed Is given 
below : 

Bearing interval 31* 30 • 

Course angle. RaHo- 

31° 

32 0 1839 

33° *79 6 

The solution is given as follows: “Dividing the 
greater time-interval by the lesser, we obtain a ratio 
1-857; with this ratio, under bearing 224°, we obtain 
the course-angle 32 0 , which, allowed forward of the 
first bearing, gives course made good N. 13° W." 

The table of the text-book, as has been shown, 
proceeds upon the assumption that the intervals in 
azimuth should be equal. A still more advantageous 
form of table, it would seem, could be obtained by 
taking the observations at equal intervals of time, 
with differences of bearing in general unequal. This 
form of table presents at least two very attractive 

1 “Count Anst« TeWwifbr Finding * Course MwUsGbod/ By H. H, 
Edmonds, (Syqnay ; T urner ami Hender'Ort.) 
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features : first, that we have no ratio to calculate, 
and, secondly, that it is much simpler in practice to 
observe a bearing at a given time by watch than to 
wait, watch in Hand, at the compass until a given 
bearing comes on. For air navigation in particular 
such a table should be invaluable* since it is quite 
unnecessary to fix the identity of the particular point 
observed, and, indeed, the problem has already 
engaged the attention of some of the able men who 
have taken up the problems connected with the naviga¬ 
tion of the air. In a recently published work by Lieut. 
Dumbleton 1 the following passage occurs, taken 
apparently from a lecture by Squadron-Leader Wtm- 
peris before the Royal Aeronautical Society : “ How 
1$ one, then, to determine the course being made 
good ? Perhaps the best method Is to take times and 
bearings of the object as it passes through the points 
E, F, and G, such that the time from E to F is equal 
to the time from F to G, n 

The lecturer goes on to describe a method of solving 
the problem by protraction, suitable, perhaps, for an 
airship, but scarcely practicable probably for a heavier- 
than-air machine. 

The following extract shows the form which such 
a table, devised for equal differences of time, would 
assume : 

Angle of Inclination to First Line of Bearing , 


Difference 

between first Difference between second end third bts rings, 

end second 


bearings. 

3ff •• 

5# ‘ » 

r. 

54 ' ^ 

F. 

j*° 

F, 

3 S' 2 ° 

0-74 

3fs! 

076 

380° 

078 

3 6 ° •• 

347 ° 

0*71 

36-0° 

073 

37 - 4 ° 

075 

34 ° •• 

• 34 °° 

0*68 

35 - 3 ° 

01 

3 6 7 ° 

0*71 

32 ° •• 

• 332 ° 

0-64 

344 ° 

066 

357 ° 

0^67 

30° .. 

. 32-1° 

060 

333 ° 

0*62 

34 * 6 ° 

0*64 


The column marked F requires, perhaps, some 
explanation. The primary object of the table is to 
give the course made good. But^when at first bearing 
the distance from light is known with reasonable 
accuracy, the distance in final position is obtained by 
multiplying first distance by factor F. The following 
example will serve to illustrate the use of fhe table: 

From a ship steaming .N, 35 0 W. 16 knots* the 
Smalls Light flat. 51 0 44' N., long. 5 0 40' W.) bore 
N, afi° E. Twenty minutes later the Light bore 
N. <9° E., and again after a further twenty minutes 
S. 67° E. Find true course made good. 

For first difference of bearing we nave S9°^26°«33 0 ( 
and for second 113 0 —59 0fl *54 • 

Entering table with 33 0 on left and $4° at top of 
the page, we have the angle 35° nearly. 

This angle applied to the first bearing, N. a6° 
gives N. 9 0 w. as true cdurse tnade good over the 
ground. 

To illustrate the use of the factor F, let us suppose 
that by means of the line of position from a star 
observation or otherwise, distance at first bearing was 
found to be to miles. Then final dlstancevaioxF* 
xo xo’68 miles. 
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The posltioft of the Smalls Light, It may be ob- 
9erv«d, is fuch that it offers special advantages for the 
application Of the proposed method. A ship rounding 
the LattdV End, bound for the Irish Channel, after 
passing the Longships Light, has a run of about 
130 miles for the Tuskar Light, and towards the end 
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the tidal currents set across the mouth of the Channel 
with considerable velocity. In such a case observa¬ 
tions of the Smalls Light, should it become visible on 
the starboard bow, would be of considerable service in 
checking the course laid for the Tuskar. 

H. B. G. 


Late Keltic Remains 

A N important series of Late Keltic objects has been \ 
brought to light by members of the Speleological ] 
Society of the University of Bristol in the course of j 
investigations in a cave in the Mendips. The cave : 
was first discovered in September 1919, and the work 
of exploration, which has been done on most sys¬ 
tematic lines, has been carried on throughout the past 
year. The finds, which were described by Mr. L. S. 
Palmer at a recent meeting of the Royal Anthropo¬ 
logical Institute, included objects of worlced bone and 
stone, bronze hubs and bands of chariot-wheels, 
bronze bracelets and finger-rings, iron slave shackles, 
an iron key, spindle whorls, and similar objects. A 
considerable amount of pottery was also found 
which in design and technique was comparable to 
that found in most Late Keltic settlements. It does 
not, however, exhibit the characteristic curvilinear 
motives, the chief decorative feature being in the 
form of an inverted C. Only three human bones were 
discovered. There was a large number of bones of 
domestic and wild animals. A peculiar feature of the 
discovery is that all these objects were found 
either on the surface of the floor of the cave or in a 
thin band of mud which constituted the uppermost 
layer. There was no evidence of earlier occupation or 
any trace of Roman occupation. These farts, taken in 
conjunction with evidence which points to occupation 
of the cave having taken place in abnormal eirrum- I 


from a Mendip Cave. 

stances, would suggest that the cavern was used as a 
temporary refuge, 

The discovery is of great importance in connection 
with the question of the relations which subsisted 
between this country and the Continent during the 
Iron age. The character of the finds, and in particular 
the close affinity exhibited by the pottery to that of 
Brittany, pointed, in Mr. Palmer’s opinion, to the site 
having been occupied by a tribe of the Brythons who 
migrated to this country from the north of France. 
The same people built Glastonbury Lake Village, and 
are known to have inhabited Wookey Hole, Worle- 
bury Camp, and some hut circles on Brean Down, 
all of which are within a few miles of this cave. In 
support of his view Mr. Palmer pointed out that the 
hill forts in this area all face in a northerly direction, 
wnich would suggest that they were the van of a 
wave of immigration from the south. On the other 
hand, as Prof. Keith pointed out, the tvpe of skull 
usually associated with this type of culture in the 
west of England differs essentially from the Breton 
skull, and the affinity between the pottery of this area 
and that of Brittany may well be the result of com¬ 
merce rather than of immigration. It may be hoped 
that the further exploration of the site which is to 
be carried on during the coming year may produce 
fresh evidence to throw light upon a period concerning 
which our present knowledge is all too scanty. 


Physiology at the 

O N Tuesday, August 24, the Section of Physiology 
held a joint meeting with the Sub-Section of 
Psychology. At this joint sitting Dr. Rivers opened a 
discussion on the desirability of establishing a separate 
Section of Psychology. The address of the chairman 
of the Sub-Section (Dr. C. S. Myers) was on almost 
the same subject. Dr. Rivers gave an outline of the 
history of psychology in relation to the British Asso¬ 
ciation, and showed that there had been a great 
increase in the number of papers on psychological 
subjects contributed, to the Association. He pointed 
out that psychology had developed methods and 
problems of its own. At the end of the discussion 
Dr. Rivers moved a resolution; “That this meeting 
of the Section approves of the constitution of a 
separate Section of Psychology.” This resolution 
was passed item . con., and it was referred to the 
committee of the Section. 

At the same joint meeting Miss M. Smith and Dr. 
W. McDougali read a paper on “The Effect of 
Drqga on Fatigue.” Fatigue was induced by sitting 
up all night for three successive nights, and the effect 
was studied by means of dotting circles on a moving 
tape and by memory tests with related words. The 
first effect of fatigue was to increase the efficiency, 
but after the first few davs the efficiency showed a 
marked decline and remained below the normal for 
froto ^teen to nineteen days. This showed that the 
effect of the lost of sleep extended for a considerable 
period after the lo$a of sleep had occurred. The 
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drugs were given disguised $0 that they could not 
be recognised. Most of the experiments were with 
alcohol or opium. The action of alcohol was to 
decrease the efficiency except during the period of 
recovery, when a stage occurred in which alcohol 
I caused the efficiency to approach the normal non- 
fatigued value. Opium caused an increase in 
efficiency which was more marked in the recovery 
stage. When the dotting and memory tests were 
carried out together alcohol caused them to vary 
together, and the subjective effect was not unpleasant, 
but opium caused one proceSvS to improve at the 
expense of the other, and the subjective effect was 
distinctly unpleasant. 

On Friday, August 27, the Section of Physiology 
met the Section of Botany to discuss “Biochemistry 
and Systematic Relationship.” An account of this 
discussion appears in the article upon the proceedings 
of the Section of Botany (p. 550). 

Several of the meetings of the Section were held 
in the new buildings for the department of physiology, 
when the members of the Section had the privilege of 
inspecting the excellent accommodation for the depart¬ 
ment, At one of these meetings Prof. Hftycraft demon¬ 
strated a new pulse recorder, which consists of a 
mirror resting on the artery, the records being made 
by photographing the movement Of a spot of light 
reflected from the mirror. 

Dr. T. Lewis read a paper on “The Relation of 
Physiology to Medicine.” This was largely a plea 
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for the development of the subject of human exchange were made during variousforms of 

physiology. He pointed out the importance of a and the daily expenditure was estimated by,^ycat 

knowledge of physiology for rational medicine, but culation involving the amount of time occupied m the 

contended that it would be of greater value if more dnierent forms ot activity. The two energy values did 

use were made of the human subject for illustrating not agree, the intake of energy being greater, than jthe 

the facts of physiology. The use of methods expenditure. It was left an open question as to how 

of examination applicable to the human subject much of the lack of agreement was due to errors In 

should be extended, but, of course, the methods computing the energy output in the various forms of 

must be controlled by experiments on animals. activity during the day. 

Dr. Lewis finished his paper by appealing to the Prof. Waller gave some figures on an allied subject 

citizens of South Wales for an endowment for the in which he measured the energy expenditure by the 

department of physiology. As a graduate from South output of carbon dioxide. He contrasted a man in 

Wales, he felt the handicap due to lack of aecom- training with an untrained man running the same 

modation and of equipment; now that a good build- distance at the same speed. Assuming that the basal 

ing had been provided he hoped that sufficient money metabolism of the two men was the same, the un- 

would be forthcoming for its equipment and upkeep. trained man expended double the amount of energy 

As a good example of the way in which animal in doing the same work, 
experiments must be used to elucidate the physiology Prof. Herring recorded measurements showing the 
of the human subject Dr, Lewis's paper on “Auri- effect of pregnancy on the various organs of 

cular Flutter” may be quoted. This was a descrip- the white rat. The animals were from a standard 

tion of experiments on the heart of the dog. The litter, and kept under identical conditions except for 

time-relations of electrical changes in the auricle were the occurrence of pregnancy in some of them. Most 

traced, and they were found to differ from those of of the organs showed a slight decrease in weight; 

the auricle beating in its natural way. The evidence the only ones that showed an increase in weight 

from the time-relations of the electrical changes were the liver and the adrenals. The increase in the 

points to a wave of contraction passing round the ! former shows the great importance of metabolism 

superior and inferior venae cavae. The normal beat during pregnancy. The increase in the latter is 

consists of a contraction wave which spreads over probably in the cortex, and not in the medulla, 

the whole auricle, but in auricular flutter the wave Dr. Edridge-Green read a paper on “The Preven- 
travels down one side of the auricle round the inferior lion of Myopia,” in which he stated that the exciting 

vena cava, and returns by the other side of the cause of myopia is an increase in intra-ocular pres- 

auricle to the superior vena cava. This establishes a sure. Games such as cricket, football, golf, etc., do 

circus movement which continues indefinitely. The not cause myopia, but severe strains such as lifting 

wave of excitation reaches each part of the auricle at heavy weights, especially with the eyes pointing down- 

a sufficient interval after the previous contraction wards, should be avoided. 

to fall outsiffc the refractory period; hence the Prof, Waller recorded some further observations on 

series of quickly following circus movements. The “The Emotive Response of the Human Subject.” 

normal contraction ends because the wave of con- The response is usually confined to the hand and 

traction spreads fan-like over the whole auricle, foot, but a few individuals show it on the forearm 

when it reaches the limits of the auricle : it ceases and leg. The reaction appears first on the hand (a # ) 

because the wave of excitation is dammed by the and then on the foot (3®). If it occurs elsewhere it 

refractory period of the contracting auricle. ' is delayed as long on the arm as on the foot (3"), 

Miss E. Bedalc, in collaboration with others, read and shows a longer latent interval on the leg (4*). 

a paper on “The Energy Requirements of School- Prof, Waller presented the report of the Committee 

children,” The measurement of energy was at- on Electromotive Phenomena in Plants. The zone of 

tempted in two ways. The first consisted in obtain- growth in iris is at the base of the leaf, and in 

ing diet-sheets prepared by the pupils on which they anemone at the apex of the plant. When an Induc- 

recorded the weighed amounts of the various food tion shock is passed through an active growing tissue 

materials eaten. These diets were evaluated bv the resultant electrical change is always from the 

analytical data, and the energy-value of the diet was more active to the less active portion in the plant- 

obtained in that way. The second method was to tissue, no matter in which direction the Stimulating 

measure the energy expenditure by means of the respira- current is passed. In dead tissues the current pro 

tory exchange. The basal metabolism was measured duced after stimulation is small, and always in the 

during sleep. Measurements of the respiratory direction of polarisation. 


Botany at the British Association. 


T HE diversified character of modern botany was 
well exemplified in the programme ,of the 
Cardiff meeting; and the rapprochement of the 
sciences was evidenced by the three joint discussions 
in which the Section took part. Joint sittings have 
become an important feature of recent years, and in 
this reflect the tendency of modern research to over¬ 
step the necessarily arbitrary boundaries of the so- 
called sciences and to combine with other workers on 
the border-line problems, 

Thus it is not surprising to find botanists co¬ 
operating with zoologists and geologists to consider 
whether Mendelian work and palaeontological evi¬ 
dence show as yet any sign of giving mutual support 
to the conclusions derived from each line in- 
dependently. 

The joint discussion with the physiologists and 
chemists entitled “ Biochemistry and Systematic 
Relationships, M presided over 6y Miss Saunders, 
president of the Botany Section* aimed at con- 
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sidering whether the present state of knowledge 
indicates any definite ratio between biochemical con¬ 
stitution and morphological expression—that is to 
say, does biochemical investigation show a chemical 
relationship in the forms which have long been 
grouped together on morphological grounds ? The dis¬ 
cussion was introduced by a paper by the Hon. 
Mrs. Onslow, wherein the possibility of expressing 
reproductive and vegetative characters In chemical 
terms was explored; line® of plant-metabolism yt&pt 
considered and suggestions made as to conrelatlpws 
between the evolution of the families of. flowering 
plants and the presence of oxygenases, and the dis¬ 
tribution of anthocyan pigments and of ftavones was 
discussed. The napers and opep discussion Which 
followed indicated the importance of the ,new 
work, inasmuch as a conrideraMp correiW»poW^ bf 
-chemical and morphologldir 
established, but laid stress also on 
extreme carefulness in Its appEcation 
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dlve^efey ta naany cases of chemical reactions in 
closely rotated "forms. 

D*. F. F. Blackman contributed a paper on “The 
Biochemistry of Carbohydrate Production in Plants 
from the Point of View of Systematic Relationship,” 
in which the distribution of the primary products of 
the photo-reduction of CO a in different groups of 
plants was traced, pentoses being the basis of the 
succulent habit, and the diversity of the condensation 
products, saccharose, starch, and inulin, was con¬ 
sidered in relation to species and families. Emphasis 
was laid upon Reichert’s work on the individuality 
of the starch-grains of every species of plant, and of 
its bearing on the chemical specificity of protoplasms. 
Prof. G. H, Nuttall followed with a paper entitled 
“ Precipitin Reactions as a Means of Determining 
Systematic Relationships in Animals and Plants,” in 
which! it was pointed out that both animal and vege¬ 
table albumins retain certain chemical properties 
which persist, while the animal or plant to which they 
belong undergoes a phylogenetic morphological 
change, and that qualitative precipitin tests carried 
out with different albumins give a measure of the 
degree of relationship existing between forms that 
have descended from a common stock. The contribu¬ 
tion of Mr. J. Bnrcroft (president of Section I) cor¬ 
related the properties of the oxvgcn-carrving power 
oF blood, essentially the properties of hemoglobin, 
with the functions and habits of the animal in ques¬ 
tion rather than with its phvlogenv, comparing in 
particular the oxvhaemoglobin equilibrium of fishes 
living in different habitats. 

The semi-pooular lecture which has become a 
feature of the Botanv Section was delivered this year 
hv Prof. Chamberlain, who came from Chicago to 
do so at the invitation of the committee. His eye¬ 
witness account of his adventurous acquaintance with 
the Cvcads of the world delighted the audience no 
less than the beautiful lantern-slides which accom¬ 
panied it. 

Amongst other descriptive accounts of vegetation 
may be mentioned that of Prof. Chodat on some 
aspects of plant ecology and biology in Paraguay: 
that of Mr. Kingdon Ward on the distribution of 
floras in south-east Asia as affected by the Burma- 
Yunnan Ranges; that of Mr. Patton on the vegeta¬ 
tion of Beinn Laiogh; and, lastly, a lantern demon¬ 
stration of the Eastern Canadian Rocky Mountains 
by Prof. F. J. Lewis. Vegetation and soil surveys 
formed the subject of the joint meeting. between 
the Sections of Botany and Agriculture, presided over 
by Prof. Keeble, president of the latter Section. 
Mr. G. W. Robinson dealt with the soii types of 
North Wales as revealed in the soil survey of recent 
years, and Mr. G. A. Fisher with soil acidity. Mr, 
Robinson suggested that, while uniformity in 
sampling and analytical methods should be secured, 
the classification of soils must depend on local condi¬ 
tions. In extreme humid conditions it would appear 
that differences due to geological factors tend to be 
obliterated. Largo numbers of soil samples should 
be collected, and the types worked out from actual 
observations; correlation with geology may follow 
afterwards. The soil survey gives information 
as tp one of the factors affecting plant-growth and, 
ultimately, agriculture in a particular area. The 
survey in Its widest sense should take cognisance of 
all Me other factors, including climate and soil-water 
conditions. The vegetation survey gives the results 
ctC the operation of all these factors. 

Mine ;^ Woettwjm gave an account of the results of 
her, survey pf Anglesey and North Carnarvonshire, 
w!& spjedtal reference to the grass-lands, and showed 
are closely related with the 
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geological structure of the district. She traced the 
origin of grass-lands from upland moor, from wood¬ 
land, and from the degeneration of lowland moor. 

The botanical part of the discussion centred 
especially round types of grass-land, their importance 
in Wales and in general in agriculture, the possibility 
of fixing on some standard symbols of colours for 
ecological mapping, and the correlation of the various 
surveys. Prof. Stapledon, after discussing Festuca 
agrostis pastures in detail, laid stress on the need for 
n colour scheme which would allow of the representa¬ 
tion of transition types. He also took up the questfbn 
of the difficulties of the representation of arable, and 
suggested the possibility of using the weed flora in 
this connection. Lastly, Prof. Stapledon emphasise^ 
the immediate importance of hastening on the primary 
vegetation survey. As a result of the discussion, in 
which Sir Daniel Hall, Mr. T. J. Jenkin, Dr, E. N. 
Thomas, Mr. Morrison, and others took part, it 
became obvious that there existed a great need for 
co-opcration among workers and more codification of 
observations. Steps were initiated with the view of 
bringing about this end. 

The subject of geotropism, w r hich has received con¬ 
siderable attention during the last few years, was 
considered on the Wednesday afternoon, when Dr. 
Harold Wager gave a paper on the geotropism of 
foliage leaves and their possible dia-geotropism. In 
n contribution entitled “ Further Evidence for the 
Differentiation in Hydrion Concentration in Stem and 
in Root as the Explanation of Positive and Negative 
Geotropism/’ Prof. Small, in collaboration with Miss 
Rea, further developed his theory of the CO, balance 
as the cause of this differentiation in behaviour. 

The only contribution to fossil botany was furnished 
hv a paper by Mrs. Clement Reid on the history or 
the West European Pliocene flora as deciphered bv 
the study of fossil seeds, in which, by the critical 
comparison of percentages which were then plotted 
as a curve, she demonstrated very clearly that seeds 
may be used to determine species and with strong 
probability for zoning purposes. Since Mrs. Reid’s 
conclusions agree with those furnished by animal 
palreontolngy for known ages, they ran be used for 
one unknown. The deductions from the curve based 
on the numerical study of plant species also agree 
with, and therefore support, many conclusions arrived 
at bv stratigraphical and other evidence. 

The president expressed special interest in n paper 
by Miss Blackburn on anomalies in microspore 
formation in Rosa and its possible connection with 
hybridity in the genus. The normal process had been 
examined in three species. Abnormalities were 
described in ten forms, two of which were known to 
be hybrids. The results suggested the possibility of 
determining the genetic constitution of forms by 
an examination of cytological phenomena. 

Probably the most outstanding contribution of 
original work was supplied by Prof. Lloyd Williams, 
who gave a detailed account of his researches into 
the life-history of the Laminariace®, which demon¬ 
strated the existence of alternation of generations 
throughout the group. 

Great interest was expressed in the progress 
reported by Mr. Martlneau on the growth of pSt- 
mound plantations in the Midlands, and a resolution 
was proposed by Sir Daniel Morris, seconded by Prof. 
Henry, and passed unanimously, urging State sup¬ 
port for similar experiments in other parts of the 
country. 

Notwithstanding the short time and crowded pro- 
gramme, the botanists were able to see something of 
the vegetation of the neighbourhood On their expeditions 
to the very beautiful country surrounding Cardiff. 
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University nnd Educational Intelligence. 

Lonpok. —On his resignation after twepty-severt 
years’ service of the chair of botany at King’s College 
the Senate of the University has conferred the title of 
emeritus professor of botany in the University on Dr* 
W. B. Bottomley. 

The following doctorates have been conferred :-^ 

D. Sc. in Geology t Mr, H. A. Baker, an internal 
student, of University and Birkbeck Colleges, for a 
thesis entitled "On the Investigation of the Mechanical 
Constitution of Loose Arenaceous Sediments by the 
Method of Elutriation.” D.Sc. in Mathematics: Mr. 
H. E. J. Curzon, an internal student, of University 
College, for a thesis entitled “The Reversal of 
‘Halphen’s Transformation.” D.Sc . ( Economics): Mr. 

E. H. J. N. Dalton, an internal student, of the London 
School of Economics, for a thesis entitled “Some 
Aspects of the Inequality of Incomes in Modern Com¬ 
munities. ” 

Dr. Harriette Chick has been awarded the William 
Julius Mickle fellowship, of the value of 200I., in 
recognition of the important work she has carried out 
during the past five years on diseases due to defective 
nutrition. 


Dr. David Owen, senior lecturer in physics at the 
Birkbeck College, has been appointed head of the 
department of physics and mathematics at the Sir 
John Cass Technical Institute, Atdgate, E.C.3. 

Tub Drapers’ Company has made a grant of 5000I. 
to the East London College (University of London) 
for the equipment of its new library. The remark¬ 
able growth and success of this University college in 
the Mile End' Road, built up under the auspices of 
the Drapers’ Company, form one of the outstanding 
features in modern educational activity. The under¬ 
graduates in the college now number nearly 600. 

A meeting for the purpose of considering the desir¬ 
ability of establishing a Federal Council of Associa¬ 
tions of Teachers in Bristol, Gloucestershire, Somer¬ 
set, and Wiltshire, held at the University of Bristol 
on December 4, was attended by representatives of 
numerous associations and institutions. Prof. J. 
Wertheimer was elected chairman, and it was decided 
that, subject to the approval of the majority of the 
associations represented, the council should be estab¬ 
lished. The objects of the council will be ;—To bring 
together representatives of teachers of all types in 
■order to give them opportunities of exchanging views, 
of becoming acquainted with one another’s work, and 
of formulating, when desirable, expressions of opinion 
In regard to educational problems of general interest. 

The statement for the year 191^-20 of the Rhodes 
Scholarships Trust has been received. During that 
period 185 scholars, of Whom 105 were from the 
British Empire and the remainder from the United 
States, were in residence; of this number 98 were 
freshmen. By the end of the year ja of the scholars 
either completed the term of their scholarship or 
went down, in spite of which the present year opened 
with as many as 220 Rhodes scholars in residence. 
A record of the results achieved during the past year 
by holders of these scholarships is given, among which 
may be noted three students 'who were admitted to 
read for the degree of Ph.D. in natural sciences; 
while the boohs which have been published 5 « the 
academic year by Rhodes scholars include s transla¬ 
tion by Mr. H. L. Brose of Moritz SchUek's book 
entitled ’ 4i Space and Time in Contemporary BhysicS,” 

IT Is announced in the Lancet of December 18 that 
nh anonvmous donor has given 2Q,oooI. for the endow- 
ment of the University chair of phvsloiogv at the 


Middlesex Hospital Medical School. . Tito;,present 
occupant of the chair is Prof, Swale Vincent, 'w: is 
well known for his publications dealing with the duct- 
less glands and internal secretions. Prof. Vincent has 
one of the physicians of the hospital associated with 
him in his department in order to facilitate the Introduc¬ 
tion of new discoveries in the laboratories into medical 
practice in the clinical wards. This generous gift is 
a big step in the direction of the co-ordination of 
medical education with research and treatment which 
Lord Athlone, chairman of the hospital, is anxi.ou# to 
secure, and it will also form another bond in the 
relations between the hospital and London University. 
Of the six professorial chairs now existing in con¬ 
nection with the Middlesex Hospital that of physio¬ 
logy is the second to receive permanent endowment, 
the chair of physics having been endowed early in the 
present year. 

The first annual dinner of the Imperial College of 
Science and Technology, held on December 14, was 
an outward and visible sign of the common interests 
of the three constituent colleges—the Royal College of 
Science, the City and Guilds (Engineering) College, 
and the Royal School .of Mines* The Marquess of 
Crewe, chairman of the governing body of the Im¬ 
perial College, presided, and a large number of leading 
representatives of science and technology supported 
him. Several notable speeches were made in the 
course of the evening. Sir Alfred Keogh, rector 1 of 
the college, said that long before the late conflict the 
college had been urging the principle of the relation 
of science to industry, which was the same thing as 
the relation of science to war, but neither the nation 
nor the Government had paid heed to it until the war 
broke out and it was found that war could not be 
waged without science. It was then that the three 
constituent colleges were able to render essential ser¬ 
vice in many fields. Lord Moulton said that science 
and technology were mutually complementary, science 
procuring the seed while technology used it to secure 
bountiful harvests for human needs. Sure success is 
built upon accurate knowledge such as the college 
diffuses in all its branches. The Marquess of Crewe 
remarked that the Imperial College has all the attri¬ 
butes of a university, and the courses taken by Its 
students are no more specialised than those pursued 
bv science students in the older seats of learning. He 
followed with much interest the progress of the Uni¬ 
versity of London, and it was hoped that the college 
would advance on parallel, but hot on identical, lines, 
both institutions agreeing to pursue the twin figures 
of knowledge and wisdom in still wider fields* 

A conference on recent advances in physics Will 
be held in the physics laboratory of the University 
of Toronto between January 5 and 26 Of the coming 
vear. The principal event will be a aeries of eighteen 
lectures by Dr. L. SUberstein on “The Special End 
Generalised Theories of Relativity and Gravitation f1 
and on some of the recent advances in spectroscopy 
and the theory of atomic structure. EinsteinViheorw 
of general relativity and gravitation, and the more 
recent theory of electromagnetism put forward by 
Wevl, will occupy some five or six lectures, and a 
similar period will be devoted to Bohr's quantum 
theory of spectra, SoromerfeJd , s relativistic theory pf 
the structure of spectral tines, the Epstein theory of 
the Stark effect, and the lecturer's own theory 1 of sum- 
spherical nuclei. The course will be mainly mathe- 
rnatical in character. Dr. Irving Langmuir WtW 
deliver a short course of, lectures on the theories 
atomk structure and allied subjects front 
as wdl • m ’’from' the physical aspect. ' /(Mg? ’#, •' 

Burton is giving a course pf twelve ;loct^b^ea;'TO,;W'. 
1 liftdaihenla! properties of cottofdoi sbtoiM 
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it is hojted, W&1 fee as useful and interesting to manu- 
factufers -ns to men of science. Sixteen lectures of a 
popular pgtee dealing with various aspects of recent 
researches: qn the^structure of matter and on the origin 
and characteristics of radiation will be delivered by 
Prof, )• C. Mcl>nnan ( who will deal chiefly with 
the results of the experimental investigations* which 
have been made in numerous branches of the subject, 
concluding with an account of the production and 
uses of helium. The conference will be opened on 
Wednesday, January 5, by Sir Robert Falconer, 
president of the University of Toronto. 

Societies sad Academies. 

London. 

Royal Society f December 9,—Prof. C. S. Sherring¬ 
ton, president, in the chair.—Lord Rayleigh : Double 
refraction and crystalline structure of silica glass, 
Although glasses in general have no double refraction, 
except that due to bad annealing, vet silica glass is 
found to have a doubly refracting structure which 
cannot be so accounted for, and must rather be 
regarded as crystalline. The double refraction is very 
weak, of the order of 1/60 that of crystalline quartz. 
In a mass of silica which has been melted, but not 
drawn or blown, the structure consists of doubly 
refracting grains with dimensions of about 4 inm M 
oriented at random. If the grained material is drawn 
out while soft, the grains are elongated into crystal¬ 
line fibres or ribbons. Fused silica sometimes con¬ 
tains isolated, small inclusions of quartz with angular 
outlines which have escaped vitrification. These are 
conspicuous in the polariscope by the strain effects 
they produce in the surrounding glass.—Prof. J. W. 
Nidbottoii and Prof, T. R. Merton; The effect of 
asymmetry on wave-length determinations. (1) The 
apparent displacement of an unsymmetrical spectrum 
line caused by the finite resolving power of the 
spectroscope can be calculated on certain simple 
assumptions, (2) The displacement is independent of 
the actual widths of the lines. (3) It Is considered 
that the general practice of measuring spectrtim lines 
to a degree of accuracy far transcending the resolving 
power fs hot justified.-^Prof. T. R. Merton; The effect 
of concentration on the spectra of luminous gases. 
Certain spectroscopic phenomena appear to be asso¬ 
ciated with the concentration of the radiating atoms 
in the source. An increase in concentration may 
result In a broadening of the lines, a change in the 
structure of the lines, and changes in the relative 
Intensities. Sources containing lithium exhibit these 
three phenomena, and the broadening is familiar in 
sodium flames, A study has been made of the be¬ 
haviour of sources containing sodium and lithium, 
The results seem to exclude a temporary association 
of atoms as the cause of the changes, for the addition 
of large quantities of sodium to a source containing a 
trace pf lithium produces no change in the lithium 
spectra. Mixtures of hydrogen and helium have also 
been investigated. The broadened lines of both these 
element® from vacuum tubes excited bv condensed dis. 
charges are accounted for completely bv the electrical 
reeojutfoft of the lines by the electric fields of neigh¬ 
bouring charged particles.—Prof. E. Wltosn : The 
measurement of low magnetic susceptibility by 
an instrument of new type. The paper deals 
with thp design, construction, and working of 
an ^instrument for the measurement of sus¬ 
ceptibility (of low order) over a wide range of mag- 
netlc and thus ayoids the difficulty met with 

.balance,, the defections of which follow 

law, and, in fact, limit the measurement 
fttsceotlbitity of .a jgven specimen to a very narrow 
force. The force due to torsion in 

yot. ,ioSl 


a suspending fibre is replaced by an electromagnetic 
system in which the mechanical force U due to two 
components—one proportional to the magnetic force 
impressed upon the specimen and the other variable 
if the susceptibility varies. The expression for the 
susceptibility is that of the reciprocal of a resistance 
multiplied by a constant, and thus the instrument 
lends itself to great accuracy in the detection of varia¬ 
tions in susceptibility.—Prof. W. T. David ; The 
internal energy of inflammable mixtures of coal-gas 
and air after explosion. In the first part of this paper 
an empirical law of cooling of exploded mixtures of 
coal-gas and air contained in a closed vessel has been 
formulated, This is based upon measurements of the 
heat loss by conduction and by radiation made during 
the explosion and later cooling of the inflammable 
mixtures, In the second part the heat-loss measure¬ 
ments have been applied to the estimation of the 
internal energy of the gaseous mixtures at the moment 
of maximum temperature and at various stages during 
cooling,—Prof. A. McAulay; Multenions and differen¬ 
tial invariants. The paper is a summary of the pro¬ 
perties of a linear associative algebra suitable for 
electromagnetic relations, differential invariants, and 
relativity. There are n fundamental units, otherwise 
it is the same algebra as that considered in a paper 
bv W, J. Johnson and read to the Royal Society on 
November 20, 1919. 

Aristotelian Society, December 6.— Prof. T. P. Nunn 
in the chair,—Prof. W. P, Montague : Variation, 
heredity, and consciousness : a mechanist answer to 
the vitalist challenge. It was attempted to show that 
it. is possible to point out a solution of the problems 
of phylogeny, ontogeny, and consciousness, statable 
in mechanistic terms, which provides full satisfaction 
to the demand of the vitalist that the purposive and 
psychic characters of life shall not be reduced to an 
epiphenomenal status of dependence upon blind pro¬ 
cesses. The occurrence of useful variations in the 
germ-plasm in greater frequency than is explicable 
on recognisable mechanistic principles may be ex¬ 
plained by the conception of biological vectors, 
according to which the un purposed, yet purposeful, 
products of telogenesis in the germ-plasm and in the 
brain, when occupied with creative imagination, are 
results of a system of protoplasmic stresses. The 
problem of the many hereditary determinants in the 
minute germ-cell may be met by conceiving the germ 
as a system of superforees or superimposed stresses 
which are the embodiments of a manifold of in¬ 
visible intensive determinants equal in richness to 
the serial events of the germ’s ancestral past, and 
capable of reproducing its pattern by induction during 
embryonic growth. The problem of explaining mind 
in physical terms was met by suggesting that % the 
structure of conscious life is analogous to the struc¬ 
ture of life in general, except that the system of 
cerebral superforces in which the past is stored up in 
the present is composed of traces of potential energy 
acquired by the brain through the transformation Of 
the kinetic energies of sensory nerve-currents. A new 
category, “anergy," was proposed as a measure of 
the form of durational being produced whenever the 
energy of motion is transformed into the invisible or 
potential phase. 

Llnoean Society, December 9.— Dr. A. Smith Wood- 
Ward, president, in the chair.—Prof. E, S. Goodrich ; 
Hymenopterous parasites of grain-infesting insects,— 
L. V. Lester-Garland : Plants from Darfur collected by 
£apt. Lynes, R.N., with remarks on their geo¬ 
graphical distribution.— Dr. B. Daydon, Jackson ; The 
Norsemen in Canada in a.d. 1000, with the plants 
they reported. The course followed by the Norsemen 
was narrated, from their colonies In Greenland, across 
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Davis Strait, to the north-east coast of Labrador, 
southward through Belle Isle Strait to the valley of 
the St. Lawrence and the tract of country on its right 
bank, where vines were found growing, unsown corn, 
and a tree called “Masur,” these being regarded as 
VUw labrujca, L., Zizania aquatica, L., and an Acer, 
The reasons why these voyages were not continued 
were explained as due to the weak colonies at that 
time in Greenland, the actual starting-point, and the 
opposition of the natives, termed “ iitcraellings,who 
prevented any attempts at settlements in “Vinland”— 
the Wine land of the sagas of Erik the Red and of 
Thorfinn Karlsefni—the northern part of New Bruns¬ 
wick. 

Royal Meteorological Society, December 15.—Mr. 
R. H. Hooker, president, in the chair.—C. K. M, 
Douglas ; Temperature variations in the lowest 4 km. 
The chief object of this paper is to emphasise the im¬ 
portance of the source of the air-supply in causing varia¬ 
tions of the upper-air temperature, and to discuss the 
relationship of these variations to tne weather changes, 
with special reference to the theories of Prof, V. 
Bjerknes, which the observations strongly support. 
Tnc view put forward is certainly not disproved by 
statistical results, though the evidence for it is derived 
chiefly from the study of a large number of observa¬ 
tions of temperature and humidity in the upper air, in 
conjunction with synoptic charts. Among the asso¬ 
ciated points mentioned in the paper the following 
may be emphasised : (1) Both troughs of low pressure 
-and wedges of high pressure normally lie farther west 
in the upper air than at the surface. (2) The pressure 
in the upper air may be regarded as being partly n 
consequence, and not purely a cause, of the tempera¬ 
ture of the underlying column. (3) Very powerful 
wind-currents, are observed at great heights between 
the polar and the equatorial air at those levels.—A. P, 
Wainwright: A sunshine recorder (mechanical type). 
The new type of sunshine recorder is in the form of 
two mercury thermometers similar to one another 
and of fairly large capacity. The bulb of one thermo¬ 
meter, which is contained in a vacuum, is exposed to 
the direct rays of the sun, while the other is contained 
in the shade of a Stevenson screen. The difference in 
expansion of the mercury in each bulb is recorded 
mechanically by means of a pointer on a clockwork 
drum, and denotes the varying intensity of the sun’s 
radiant heat at any hour of the day. The object of 
this instrument is to obtain a more detailed record of 
sunshine, and in particular to show the total intensity 
of the sun’s rays for the day as apart from the 
number of hours during which the sun has actually 
put in an appearance.—Lt.-Col. J. E, E. Cmter; An 
investigation of river-flow, rainfall, and evaporation 
rec#ds. Measurements of the flow of the Shannon 
show a fluctuation due to variations in the amount 
of rainfall and evaporation in the Shannon basin. 
Rainfall records for the Shannon basin are few, and 
there are no evaporation records, so that it is not 
possible at present to determine the amount of rain¬ 
fall and evaporation by direct methods. But the 

monthly variations of the rainfall and evaporation, 
expressed as fractions of the total annual rainfall and 
evaporation, are constant over large areas. Records 
of evaporation from the soil have been kept at 
Rothamsted for many years, add in the absence of 
any Irish records it*has been Accessary to employ 
these. By using the monthly variations of rainfall 
and evaporation as described above it is possible to 
determine’ the minimum annual rainfall and evapora¬ 
tion in the Shannon basin, which will account for the 
fluctuations in the river flow. The minimum annual 
rainfall has been found to be 45*71 in., and the mini¬ 
mum annual evaporation from the soil t&SS in. 
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Literary and Philosophical Society, November id.—Sir 
Henry A. Miers, president, ill the chair*—A. E. Heath :• 
Ihe disinterested character of science in view of 
certain Of its working maxims. , The object of this 
paper was to show that Mach’s ” principle of 
economy” and Occam’s “principle of parsimony” arv 
not—as would appear on the surface—contradictory. 
It was contended that the Sciences are synthetic, and 
consist in the setting up of .conceptual constructions 
for the complete description of the fields of primary 
fact in each science. When alternative conceptual 
constructions are possible Mach’s principle is used 
to deride between ihe alternatives. But the^ constant 
reference back to the field of primary fact removes 
from its use any menace to the disinterested character 
of science. Occam’s principle, however, te a maxim 
applicable only to a process opposite in direction to 
the synthetic advance of the sciences, namely, the 
analysis of the field of primary fact itself. It is, 
therefore, not contradictory, but complementary^ to 
the principle of economy. 

Literary and Philosophical Society (Chemical Section), 

October 29.—Mr. J. H. Lester (chairman) in th« 
chair.— J. H. Lester: Address on “The Textile 
Chemist.” The value of a thorough training in 
physics was emphasised, and the importance of a 
post-graduate training in a technical college con¬ 
sidered. The chemist in a dye-making works is only 
a textile chemist when he deals with the textile 
process of dyeing. 

November 29.—Mr. J. H. Lester (chairman) in the 
chair.—H. E. Pott*; How can the results of chemical 
research be best protected by patents? If the patent 
agent studied the subject sufficiently to criticise freely 
and intelligently the research programme, the require¬ 
ments of the law could be met and the research at 
one and the same time assisted. 

Edinburgh. 

Royal Society, December 6.—Prof. F. O. Bower, 
president, in the chair.—Miss A. Mann ; Observations 
on the behaviour of the endodermis in the secondarily 
thickened root of Drocoena fruticosa, Koch. The 
paper demonstrated the effect of cambial activity in 
disintegrating the endodermis and establishing 
channels for direct ventilation between the cortex 
and the pith, which are otherwise isolated by the con- 
tinuous endodermal sheath. Frequently wpere such 
a disintegration takes place the endodermis is not so 
easily recognised. Here it is a strongly indurated 
layer of cells, so that the detail of the disintegration 
can be accurately followed. The physiological result 
is that the large roots where secondary thickening 
occurs have a common ventilating system; but small 
roots, where the point is less vital, have the cortex 
strictly delimited by the endodermis from the central 
pith.—L. F. Spath: Cretaceous Ammonoidea from 
Angola collected by Prof. J. W, Gregory {with notes 
by the late G. C. Crick), These Ammonites fgrmod 
part of a collection that included the Brachiopoda and 
Mollusca dealt with by R. B, Newton in a paper 
already published (Trans. R.S.E., voL ii.y. The 
fauna was there described as belonging to the 
Vraconnian stage of the Cretaceous series, which In¬ 
cludes the zone of Schloenb^chia inflata. -Since there 
is great confusion about this more or less Universal 
"zone” and about the Ammonites found in ft, an 
attempt had to be made to trace the interreJationa of 
the numerous keeled Ammonites of the Gault and 
their ranges in time. Some new genera are proposed 
in addition to a classification of the Hoputpe & 
general, and a subdivision of the vhriouO of 
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the UpperAlbian is offered. The specific descriptions 
deal with sixty different forms belonging to twelve 
genera* Some of these represent new, indetermin¬ 
able, or doubtful species; but the genus to which 
A. infiatus itself belongs includes 50 per cent, of the 
total number of specimens. An analysis shows that 
half the number represent local types, some also 
occurring in the Albian of North Africa; but all the 
types common with Madagascar and India also occur 
in the European Gault—-that is to say, what inter¬ 
mixture of Indian or American elements there is 
must have taken place via Thetys. The Ammonites 
do not include a single Cenomanian form, Some new 
facts of importance obtained from the study of various 
unworked collections in the British Museum from 
Angola, Nigeria, South and East Africa, and other 
localities arc incorporated in this paper, 

Paris. 

Academy of Science*, November 29. —M. Henri 
JUeslandres in the chair.—H. he Cbateller ; The phase 
rule. Some recent criticisms of the phase rule are 
based on misconceptions, A summary of Gibb’s 
demonstration is given and some particular cases are 
examined in detail.—C. E. Guillaume : Cause of the 
instability of nickel-steels: its elimination (see 
p. 545).—C. Sauvagaau : New observations on Ecto - 
carpus padinac . The megaspores of this parasite on 
Paditia pavonia can live and reproduce outside the 
plant acting as host; an alternation of generations 
between a summer parasitic plant and a winter plant 
of independent life is not improbable, although as 
yet unproved,—M. J. L. Breton was elected a free 
Academician in succession to the late M. Ad. Carnot. 
—R. Blrkeland ; The solution of the general equation 
of the fifth degree.—B. Gambler: The imaginary 
application of two real or imaginary surfaces. The 
corresponding real cyclic systems or triply orthogonal 
systems. —G, Peboul: A new property of substances 
feebly conducting electricity. If a photographic plate 
is covered with a sheet of black paper and placed in a 
dark bo#, and if two insulated electrodes with a poten¬ 
tial difference of 1000 volts are brought into contact 
with the paper for a period of twenty-four to forty- 
eight hours, on developing the plate the fibres of the 
paper are found to be reproduced, and the equi- 
potential lines also appear. If the paper is divided, or 
replaced by a sheet of metal or of nura, the effort is nil 
or confined to the electrodes. The effect can bo modified 
byr altering the conductivity of the sheet of paper.— 
S ; Procopitf; The electrical dichroism of smoke and the 
dichroism of diffraction gratings.—S. Poiternak ; The 
constitution of the paramolvbdates.— R. Cornubert: 

flpecfrochemfcal study of the a-allyl and a-allyl- 
rnethylcyclohexanones. The results are in agreement 
with -the theory of Auwers on the influence of \ht\ 
double groups on the value of the molecular refrac¬ 
tion.— G. DafywfMft: Remarks on the so-called di- 
benzciylntethane of J, Wislicenus, The author con¬ 
siders that the substance regarded by , 1 . Wislicenus as 
dtt^n« 5 v!?nethar»e is, in reality, an ethylene oxide of 
thfe constitution 

C.H.CH—CH.CO.C 8 H a . 

N)/ 

—P. Ltftdrten ;VResearches oh the acid and polyacid 
salts 0 hwnobAsic acids : the potassium and lithium 
dibenaoates.—Wile. Augusta litre: The Lutecian 
llipesttwwf \tt the Yonne.—E, Pkttwaard; The persist* 
ence of RftiiMreflm Mercki in an, Upper Mousterian 
Sasses-Pyrtn^eS.—A, GullUermond : 
Now res^ches on the vacuole; apparatus in plants, 
The system in the embryonic cells of the 

Wgitor frequently presents forms resembling 
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mitochpndria. These pseudo-mitochondrial forms dtf not 
show tlw, histo-chemical characters of mitochondria, 
and should be definitely separated from the chon- 
driome. The author considers the views of M. 
Dangeard with regard to the relation between these 
forms and the chondriome of the animal cell ai 
erroneous.—-L, Daniel : Researches on the gcaftipg of 
Solanum.—L. MacAttllffe and A. Marie : The anthropo¬ 
metric study of 127 Spaniards.—M. Baudouln : The 
variations in the flattening of the tibia in infants and 
adults of the Neolithic races.—A. PAzard ; Intra- 
puberal castration in cocks and the generalisation of 
the parabolic law of regression.—F. VIA* and J. 
ItathelUer; 'the numerical laws of the pedal 
waves in the movements of Gasteropods*—P. 
Wirtrebert: The comparative value and the deter¬ 
minism of the principal signs of aneural myo- 
tomic contraction observed in the embryos of 
Scylliorhinus canicula.—G , Truffaut and N. Bezssouoff * 
The characters common to the $ bacterium, symbiotic 
with Clostridium pastorianum and B. aliphaticum non 
liqucfaciens. The development of these two bacteria 
suggests that they belong to similar races, possibly 
to the same race.-—G. Odin : A new’ method for the 
diagnosis of syphilis. Serum from the blood of the 
subject is mixed with physiological serum and a small 
proportion of sodium fluoride. The serum thus pro¬ 
duced when injected into the patient increases all the 
syphilitic symptoms and makes a certain diagnosis, 
The method has been applied to more than n hundred 
cases without a single failure. 
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The Nile, Egypt, and the Sudan. 


T HE latest publication of the Public Works 
Ministry of Egypt is of more than usual 
interest, for it not only appears at a time when 
work is being resumed after being stopped, or at 
least largely restricted, during the war, hut it also 
sets forth a large collection of data relating to 
projects which have met with criticism in some 
quarters during the last three years. A year ago 
the Nile Projects Commission was appointed to 
report upon the physical data upon which the 
engineering plans were based, and this Commis¬ 
sion has now unanimously accepted Sir Murdoch 
MacDonald's evidence and approved his designs 
for the series of irrigation works described in the 


report before us. 

A small amount of rain falls annually on the 
Mediterranean shore of Egypt, but this diminishes 
rapidly as we go southwards, so that it is of no 
value to agriculture, except for the winter crops 
raised by nomad tribes west of Alexandria. All 
the water that the increasingly intensive cultiva¬ 
tion of Egypt demands must be supplied by the 
Nile, and recent surveys have established that 
there are about 7£ million acres which can be per¬ 
ennially cultivated if the necessary water is forth¬ 
coming at all seasons. 

Fed by the summer rains on the Abyssinian 
tableland, the Nile begins to rise in Egypt in 
June, and reaches its maximum level in September, 
after which it falls slowly, the contribution of the 
White Nile delaying the reduction of the levels to 

sVitNfi? Conwdi." Sir Murdoch MacDonald, Advisor, Ministry of 
Fublfc W*ki, Ktfypt. (Cairo; Government Ptasa, ipso.) Price ao P.T. 
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a very appreciable extent. The task, therefore, 
of those in whose charge the control of the Nile 
water rests is to utilise the surplus water of the 
flood or of the river in the early stages of i f s 
fall in order to supplement the supply in the ^arly 
summer, when the discharge is wholly inadequate 
to meet the demands of agriculture. From 1886, 
the earliest year for which statistics of the culti¬ 
vated areas are available, there has been a steady 
increase in the area perennially cultivated, until 
now the area is greater by one-third, or more than 
a million feddans, 2 than it was in 1886 As some 
land is double-cropped, the total crop area now 
requiring water is somewhat more than million 
feddans. 

While this rapid extension of the area under 
cultivation has been taking place, the population 
of Egypt has been increasing at a notable rate, 
and while it stood at 7J millions in 1886, it num¬ 
bered i2j millions in 1917; consequently, the 
cultivated area per head of population, which in 
1886 was 065 feddan, in 1917 was 0*42 feddan, 
and the crop area had fallen from 0-89 feddan to 
0 60 feddan. Thus one result of an improved 
administration of the country has been to increase 
the demands upon its irrigation in much the same 
proportion as new projects could be designed and 
carried out. 

For the first decade after the reconquest of 
the Sudan in 1898 the lands bordering on the 
Nile and those areas where the summer rains 
made cultivation practicable sufficed for the sup¬ 
port of the population which remained after fifteen 
years of Dervish rule. In 1903 experiments were 
made to test the feasibility of producing, with the 
aid of irrigation, crops suitable for export, such 
as wheat, sugar, and cotton; and the area which 
might be so cultivated in the Sudan was fixed at 
10,000 feddans, an amount which was increased 
to 20,000 feddans when the Aswan Dam had been 
raised to its full height. It was now evident that 
the Sudan could in time utilise a much larger area 
of the fertile Gezira, the tract between the Blue 
and White Niles, if sufficient water could be taken 
from the Nile without prejudicing the supply re¬ 
quired by Egypt; and the projects now described, 
which have been in preparation since before 
the war, have been designed to supply water for 
an area of 300,000 feddans in the Sudan, while 
safeguarding at the same time Egypt's require¬ 
ments. 

Accurate gauging of the volume discharged by 
the Nile at all stages was of the first importance, 

* A fisddan it equivalent to 2*036 acres. 
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and much criticism has been directed against the 
tables of discharge which the Public Works 
Ministry has published; but there are no valid 
grounds whatever for doubting their correctness, 
and the accounts given of the rating of current- 
meters in this report, the accuracy of the discharges 
measured with them, and the method of measur¬ 
ing the volume discharged through the sluices of 
the Aswan Dam, show that the greatest care has 
been taken to obtain as high an accuracy as 
possible. The report of the Nile Projects Com¬ 
mission, which has just been issued, affords a 
complete vindication of the accuracy of these 
measurements. 

In the early days .of the British occupation of 
Egypt the reorganisation of the irrigation of the 
country was recognised as being of the first im¬ 
portance, and every improvement that was 
achieved produced large returns in the shape of 
increased economic prosperity. But as the margin 
of possible improvement grew narrower with each 
advance, greater precision of measurement be¬ 
came necessary, and for some years a special 
branch of the Public Works Ministry has been 
engaged upon the scientific investigation of all 
the problems of Nile hydrography. The necessity 
for this was clearly shown in the exceptionally low 
flood of 1913, and in the consequent deficiency in 
the supply in the following spring and summer. 
The volume discharged by the river in this ex¬ 
ceptional year was only 41,000 million cubic 
metres, whereas the total requirements of Egypt 
and the Sudan by 1955 are estimated to reach 
56,000 million, so that additional works must 
be constructed, even though such an extra¬ 
ordinarily low flood occurs but rarely. The Blue 
and White Niles, from which this additional 
supply must be obtained, differ fundamentally in 
their hydrographic character. The Blue Nile, 
with a comparatively short course of approxi¬ 
mately 1500 kilometres and a fall of 1400 metres, 
carries a heavily silt-laden flood past Khartum 
which may reach and even exceed 9000 cubic 
metres a second. The White Nile, on the other 
hand, has deposited most of its load in the marsh 
region of its upper reaches, or on the plains of 
the Sobat River, so that its waters are clear and 
can be stored in a reservoir; also the shallow 
valley of the White Nile, with its exceedingly low 
slope, allows a very large volume to be held up 
by a work of moderate height. 

The present scheme provides both for a dam 
across the White Nile valley at a short distance 
upstream of Khartoum, and for a dam on the 
Blue Nile near Sennar. The site selected for the 
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White Nile dam is at Gebel Aulia, 45 kilometres 
upstream of Khartoum, where the valley is wide 
and shallow. A continuous masonry dam 5 kilo¬ 
metres long and further extended by xj kilometres 
of an earthen dam with a masonry core wall will 
hold up the waters of the White Nile to a height 
of 8 metres above summer river level, and to 
9.5 metres in years of high flood; it will thus 
provide an additional 4000 million cubic metres 
of water for the development of Egyptian agri¬ 
culture and for the reclamation of the northern 
Shore of the Delta; it will also act as a protection 
work in high floods by holding up water until 
the crest of the Blue Nile flood has passed and 
the White Nile water can be released without 
danger. Evaporation over the surface of the 
reservoir which will be formed by the dam will 
be large, for the maximum area is 540 square 
kilometres, and observations show that it will 
amount to 11 mm. per day in April, and to 2 4 mm. 
in the rainy season when allowance has been 
made for the rainfall. The loss by absorption over 
the area of the reservoir must also be considerable* 
and 1 cubic metre of water per square metre of 
surface has been allowed for this. 

For meeting the requirements of the Sudan, a 
dam is proposed on the Blue Nile near Sennar* 
and the one which has been designed will be a 
solid masonry structure of granite, with sluices 
and spillways sufficient to discharge 15,000 cubic 
metres per second. By the control which this 
dam will afford, such water as is needed for use 
in the Gezira can be withdrawn from the Blue 
Nile from July 15 to January 18, after which the 
reservoir upstream of the dam will supply the 
further requirements of the Sudan in order that 
the water flowing in the Blue Nile may pass on to 
Egypt without diminution. 

The data relating to both these schemes are 
set out fully in the report, from which the amount 
of water which is required for the agricultural 
development of different regions at each season 
can be seen, and the provision for meeting these 
requirements by means of the storage and con¬ 
trol provided by the dams at Aswan, Gebel 
Aulia, and Sennar can be readily examined. 

Some subsidiary works will be needed, and one 
of these is a barrage at Naga Hamadi, in Upper 
Egypt. One effect of filling the new storage 
reservoir by means of the White Nile dam wBl 
be to lower slightly the maximum of the flood at 
Aswan* and, consequently, to make the wat^ri^g 
of the higher lands of Upper Egypt more diffi¬ 
cult. The conversion of land in this pact of 
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Egypt from basin to the perennial system of 
irrigation is now due, and to meet these needs 
this barrage will have to be constructed. 

Besides these works which are about to be 
constructed on the Blue and White Niles, two 
other projects of which the need in the future 
can be foreseen to complete the control of the Nile 
supply are briefly discussed. One of these is 
the Lake Albert dam, by means of which 
it is proposed to hold up a reserve store of 
water in the Albert Lake, which will be con¬ 
veyed to the White Nile by a channel or channels 
so planned as to avoid the loss of water which 
now takes place in wide, shallow valleys where 
the sadd marshes are situated. The other scheme, 
which is even more briefly outlined, is the pro¬ 
vision of a dam on the upper reaches of the Blue 
Nile to store 7000 million cubic metres of water, 
of which part would be kept as a permanent re¬ 
serve in case of low floods, and the balance 
used to irrigate the cotton crop on one-third 
of a million feddan area in the Sudan. Nothing 
has yet been done on either of these projects, and 
no details are published in the report; they are 
only indicated as works which must eventually be 
undertaken to provide the necessary water for 
.agriculture in arid and semi-arid areas of the 
Nile basin. 

The report contains a large amount of valuable 
information on the utilisation of water under the 
special conditions which prevail in Egypt. The 
requirements of agriculture are fully stated by 
the responsible authorities of Egypt and the 
Sudan; detailed estimates of the amount of water 
which is available at various seasons are also 
given as the result of a long series of measure¬ 
ments which have been made in recent years. 
This collection of hydrographical data brings 
those which were previously available up to date, 
and supplements them by much information of 
greater accuracy on which the present projects 
have been based. 

With a rapidly increasing population the occa¬ 
sional occurrence of such disastrously low floods 
as that of 1913 has carefully to be guarded 
against; on the other hand, the growing demands 
of cultivators in Egypt, and the needs of the 
Sudan, which will be increasing for years to 
come, call for the most careful investigation of 
the hydrography of the Nile, for, while the supply 
of water is shown to be sufficient to meet all 
anticipated requirements, this can be done only 
hy a full control of the supply and a careful regu¬ 
lation at all seasons by suitable works. 
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Poynting’s Scientific Papers. 

Collected Scientific Papers . By Prof. J. H. 

Poynting. Pp. xxxii + 768. (Cambridge : <At 

the University Press, 1920.) Price 37s. 6d. net. 

HESE papers make a stately volume of con¬ 
siderably more than 700 pages, and our 
thanks are due to the editors, Mr. Guy Barlow 
and Dr. Shakespear, for the ability with which 
they have performed their work, a work which, 
as old pupils of Poynting, must have been to them 
a labour of love. The volume contains an excel¬ 
lent portrait, and the type, paper, and binding 
are worthy of the Cambridge University Press. 

I think everyone, even though he may have* 
thought himself well acquainted with Poynting’s 
work, will find here something which he sees for 
the first time, for the volume includes not only 
papers from such normal sources as the Trans¬ 
actions and Proceedings of the Royal Society and 
the Philosophical Magazine, but also others from 
the India Rubber Journal, the Hibbert Journal, 
the “ Encyclopaedia of Biblical Literature,” 
the Mason College Magazine, and the in- 
quirer. In addition to the classical papers on 
the flow of energy in the electromagnetic 
field, on the pressure of light, and on the 
density of the earth, there are others on 
the drunkenness statistics of the large towns, 
on the fluctuations in the price of wheat, 
on the experiences of one who overtook the 
waves of light, a criticism of Herbert Spencer's 
“First Principles,” and a paper on physical law 
and life. To those who knew Poynting, these in¬ 
formal papers have a special charm, for they will 
find in them much that will recall memories of 
long-past talks; they recall his quiet humour, the 
freshness of his views, his courtesy in debate, his 
dread of saying or doing anything that could hurt 
the feelings of anyone who did not hold his own 
views on the point at issue. Among the seventy 
papers in this book, there are not more than two 
or three that could be called controversial, and it 
is characteristic of these that he criticises his 
opponent as if he loved him; and, even when the 
author under notice has laid himself more than 
usually open to criticism, Poynting is not content 
with pointing out the unsoundness of his state¬ 
ments ; he suggests that he must really have meant 
something else, something much more reasonable. 

Another feature of the book is that running 
throughout the papers is a view of ,the philosophy 
of physics which is now very prevalent, but which 
Poynting was one of the first in this country to 
adopt. This view is summarised in the paper on 
“ Physical Law and Life ”; and though this paper 
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was not published until 1903, he had then held the 
views expressed in the following quotation for a 
long time :— 

“I have no doubt whatever that our ultimate 
aim must be to describe the sensible in terms of 
the sensible. But I see, too, what gulfs there are 
still separating one part of our knowledge from 
another, and I see no harm in throwing tem¬ 
porary bridges of hypotheses across these de¬ 
tached gulfs to connect what would otherwise be 
detached regions. They allow us to pass to and. 
fro with ease, and have been, and are, of enor¬ 
mous help to us in our exploration of Nature. 
But we must bear in mind that we may have many 
types of connecting bridge, many forms of hypo¬ 
thesis equally serviceable, all perhaps to be 
broken down and abandoned when we have filled 
in the gulfs which they crossed, and have made 
firm roadways built of sensible fact.” 

As another illustration of the modernness of his 
point of view, I may take a sentence from his 
address as president of Section A at the meeting 
of the British Association at Dover in 1899:— 

“Another illustration of the illegitimate use of 
our hypothesis as it appears to me is the attempt 
to find in the ether a fixed datum for the measure¬ 
ment of material velocities and accelerations, a 
something in which we can draw our co-ordinate 
axes $0 that they will never turn or bend. . . . 
We could only fix positions and directions in the 
ether by buoying them with matter. We know 
nothing of the ether except by its effects on 
matter, and, after all, it would be the material 
buoys which would fix the position, and not the 
ether in which they float.” 

Poynting's scientific work concentrated in the 
main on three subjects : the flow of energy in the 
electromagnetic field, researches on gravity, and 
on the pressure of light. It is by the first of these 
that he is perhaps most widely known, and with 
which “Poynting’s vector” will always associate 
his name. It was Poynting who introduced the 
idea that the energy in the electromagnetic field 
flows in the direction of a vector now known as 
“ Povnting’s vector,” which is at right angles to 
both the electric and the magnetic forces, the rate 
of flow being proportional to the product of these 
two forces and the Sine of the angle between 
them. Thus, whenever there are both electric and 
magnetic forces, there is flow of energv unless 
the two forces are in the same direction, and 
wherever there is flow of energy there are both 
electric and magnetic forces. 

The importance we attach to this result will 
depend upon the view we take of the localisation 
and identification of energy. If we confine ourr 
selves to the dynamics of a system of bodies 
acted upon by assigned forces, we may regard 
the kinetic and potential energies of the system 
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as names for certain functions of the velocities and 
co-ordinates of the bodies which satisfy a suffi¬ 
cient number of equations to enable the co¬ 
ordinates of the system to be determined at any 
time if the co-ordinates and velocities at some 
previous time are known. The idea of localisa¬ 
tion of energy is foreign to this point of view, 
for the amount of kinetic energy possessed by any 
member of the system will depend upon the 
choice of axes to which the velocities are referred, 
while when we -regard the potential energy of two 
charges separated by a distance r as — ee'/r, the 
idea of localisation of energy is unmeaning and 
immaterial. When, however, we discard the idea 
of action at a distance, and regard the space 
between bodies as the seat of the influences they 
exert on each other, the question of the localisa- 
tion of energy at once becomes prominent. Thus, 
to take a definite case, we may regard all energy 
as molecular in structure, and made up of a large 
number of units, all the units possessing the same 
amount of energy, and the energy of each unit 
remaining unchanged as the unit moves about. 
Thus the amount of energy in any region is pro¬ 
portional to the number of units of energy in that 
region, and changes in this amount are due to 
the motion into or out of this region of units pf 
energy. From these points of view the motion of 
these units is what governs the behaviour of the 
system, and the flow of these units is represented 
by Poynting’s vector. Poynting’s work an the 
pressure of light and his determinations of the 
density of the earth by an ordinary balance are 
great tributes to his skill and insight as an ex* 
perimenter. The method with the ordinary balance 
is, as he himself acknowledges, inferior to that 
employed by Boys, and yet Poynting was able 
to get, by care and skill, a result comparable 
in accuracy with that obtained by the better 
method, 

Poynting’s experimental skill and his power of 
devising simple apparatus which could be made in 
the laboratory and yet give results of the highest 
accuracy were quite remarkable, and the simplicity 
of the means by which he got his results was not 
surpassed either by Stokes or by the late Lord 
Rayleigh. 

To read through everything that a man hat 
published during forty years Of scientific work, 
extending over a period remarkable for new die* 
coveries and the introduction of new ideas, la a* 
severe test for his reputation^ it might bfl ex* 
pected that much would seem musty and out of 
date; this, however, is not so with Poyjtthqg** 
papers, for in them there is little or nothing which 
in any way conflicts with modern ideas# V ’ 
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Pointing's researches, important as they are, 
form but a part of his life's work. He was a 
very successful teacher, and as professor of 
physics at Mason's College from its foundation 
he created and developed the flourishing school 
of physics at the University of Birmingham. He 
took his full share of the large amount of business 
and organisation required to carry on the work 
of his university and the scientific societies with 
which he was connected, and as a magistrate he 
took part in the civic life of Birmingham. 
Everyone who met him in these capacities found 
him the most delightful and courteous of col¬ 
leagues, while to many he was the beloved 
and valued friend. J. J. Thomson. 


Scottish County Geographies. 

(1) Banff and District. By Allan Edward Mahood. 
Edited by Dr. E. I. Spriggs. Pp. xvi + 388. 
(Banff: The Banffshire journal, Ltd., 1919.) 
Price 105. 6 d. 

(2) Orkney and Shetland. By J. G. F. Moodie 
Heddle and T. Mainland. Pp. xii+167. (Cam¬ 
bridge : At the University Press, 1920.) Price 
4 s. 6 d. net. 

(3) Caithness and Sutherland . By H. F. Campbell. 
Pp. ix+168. (Cambridge : At the University 
Press, 1920.) Price 45. 6 d. net. 

(4) Kirkcudbrightshire and Wigtownshire. By 
William Learmonth. Pp, ix+ 149. (Cambridge : 
At the University Press, 1920.) Price 4 s. 6 d. 
net. 

(5) Dumbartonshire. By Dr. F. Mort. Pp. 
viii+155. (Cambridge: At the University 
Press, 1920.) Price 45. 6 d . net. 

Wr|R. MAHOOD’S “Banff" belongs to the 
J-/ best class of local guide-book. It is the 
result of a careful study of the area by a number 
of- enthusiastic students; the bulk of the material 
has been collected by Dr. Mahood, of Duff House 
Hospital* Chapters have been contributed by 
various local authorities, and the whole has been 
condensed and edited by Dr. E. L Spriggs, and 
its stores of information are rendered accessible 
by an excellent index. The book is a compendium 
of the geography, history, and antiquities of the 
district, and should add greatly to the profitable 
enjoyment of a stay there by any intelligent 
visitor; and, as it gives practical guidance to the 
special points of interest, it should stimulate the 
Study of the local archaeology and natural history. 

The walks around Banff are classified accord¬ 
ing to their length, and the programme of longer 
excursions refers to the numerous antiquities and 
to ouch features as the musical sands, the dunes 
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of Culbin, and the remarkable southerly deflection 
of the plumb-line at Cowhythe, which would indi¬ 
cate a position nearly a fifth of a mile in error. 
Banff Museum is rich in local material, and,the 
chapter on it is a useful introduction to the local 
archaeology and history. Banff was the home of 
Thomas Edwards, the self-made naturalist with 
the Smiles-made reputation, who, amongst other 
contributions to science, demonstrated that the 
shell beds on the 25-ft. raised beach at Boyndie 
is a Neolithic kitchen-midden. 

The geology of the area includes much of in¬ 
terest, and special attention has been recently 
directed to it by Mackie’s discovery of the plant- 
bearing cherts of Rhynie, which have been proved 
by the researches of Kidston and Lan^ to be the 
oldest known land flora, and to contain, exquisitely 
preserved, the plants of the period when land 
was being first clothed with vegetation. The 
discovery of this flora is the most epoch- 
making in palaeobotany in recent years. The 
account of the geology is well up to date; it recog¬ 
nises the Old Red Sandstone as a river-made de¬ 
posit, but that view need not have been assigned 
to America, as it had been previously ad¬ 
vanced in this country. A remark on the work 
of Prof. Jehu and D. Campbell on the Highland 
Border Series may be misunderstood as implying 
that some of the Highland schists have been thus 
proved to be Lower Palasozoic, whereas that work 
strongly strengthens the case for the pre-Palaeo- 
zoic age of those schists. 

(2-5) The volumes of the Cambridge University 
County Series suffer in contrast with that on Banff 
by the absence of references, as even a short 
bibliography would be of great assistance to the 
students for whom these admirable manuals would 
be of special service. Moreover, the one author 
deals with all branches of the subject—history, 
geography, archseology, ethnology, geology, 
natural history, and economics—and has to write 
on some questions with which he is not fully 
familiar. Consistency between the manuals and 
complete accuracy are possible only by editorial 
supervision. In this series the authors appear 
to be given entire independence provided they 
conform to the prescribed plan. 

A student who turns to these volumes to com¬ 
pare the evidence on some question from different 
parts of Scotland finds puzzling inconsistencies. 
Thus the circular megalithic towers known as 
brochs, the most remarkable of Scottish antiqui¬ 
ties, are attributed in the account of those in 
Caithness and Sutherland to the early Iron age, 
and therefore to be pre-Roman; whereas the 
volume on Orkney adopts the older and less prob¬ 
able theory that they were built as shelters against 
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Norse viking's, and would therefore be post- 
Roman. The advantage the volumes would gain 
from expert supervision may be illustrated by the 
sections on geology. Thus the Old Red Sandstone 
is still attributed in the volumes on Orkney and 
Shetland and on Caithness and Sutherland to 
lakes, whereas the work on Banff adopts the 
fluviatile explanation. The table of the geological 
.succession in Caithness and Sutherland (pp. 13-15) 
states that the Upper Trias is absent from 
England, and that the Upper Cretaceous consists 
of “chalk and ware,” whatever “ware” may be. 
The summary of the Carboniferous suggests an 
erroneous correlation of the English and Scottish 
divisions; the mctamorphic rocks and schists are 
described as Silurian and Ordovician, and as 
younger than the Cambrian quartzites; while the 
discovery of Olonellus in beds above the Torridon 
Sandstone did not “fix the age of the Cambrian,” 
but fixed those beds as Cambrian. The geological 
map of Kirkcudbrightshire 'and Wigtownshire 
omits the Permian of Loch Ryan, and marks the 
Permian Sandstones west of Dumfries as “ blown 
sand and alluvium.” The rainfall maps of Scot¬ 
land in different volumes present marked differ¬ 
ences in fact. 

The four new volumes cover areas representa¬ 
tive of the chief geographical types in Scotland— 
the highlands, the industrial localities of the Mid¬ 
land Valley, and the agricultural districts of the 
southern uplands—and the authors express clearly 
the characteristic features of the districts. 

The Orkneys and Shetlands are the most 
exceptional area in the British Isles, which is 
differentiated by geographical structure, by the 
far northern position which led to the occasional 
visits of walrus until the destruction of the Spits¬ 
bergen herds, and by the Norse influence to which 
St, Magnus Cathedral is a striking witness. The 
population is pure Norse, except for the modern 
immigration of lowland Scots. The archipelagoes 
are graphically described by Messrs. Heddle and 
Mainland. 

The recent story of Sutherland and Caith¬ 
ness is one of the saddest in the British Isles. 
Sutherland is the fifth in size of Scottish counties, 
and has the sparsest population of any British 
county. Its population reached its maximum in 
1851, and that of Caithness continued to increase 
until 1861. There was a slight decline until 1871; 
then with the great extension of the deer forests 
followed swift and steady decline. Mr. 
Campbell describes Sutherland as “a desolate 
wilderness/* and says that “one can behold in 
every direction miles upon miles of country desti¬ 
tute of any sign of human occupation.** One 
result of the depopulation is the increasing diffi- 
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culty in administration. The outlay on the roads, 
according to Mr. Campbell (p. 149), now amounts 
to an eighth of the total rental of the County. 
Roads suitable for local needs are quite unable to 
withstand motor traffic, and the upkeep of 500 
miles of road at modern standards is beyond the 
local resources. The financial problems of the 
county are still unsolved. 

The Galloway country, including Kirkcudbright¬ 
shire and Wigtownshire, the two southernmost 
counties in Scotland, presents problems of a dif¬ 
ferent order. The one industry is farming, and 
mainly dairying; it is the home of the famous 
Galloway cattle. Farming has been greatly im¬ 
proved by co-operative systems, of which two local 
varieties are kaneing and bowing. In both the 
farmer provides land, stock, equipment, and 
fodder; labour is supplied by his associates, who 
take the produce and pay for the use of the cows, 
the kaner in cheese, and the bower in cash. The 
development of central butter and cream factories, 
which pay the farmers on the basis of the quantity 
of butter-fat in the milk supplied, is a more 
familiar co-operative method, and is proving very 
helpful. 

The volume on Dumbartonshire, by Dr. F. Mort, 
is most attractively written, and especially good on 
the physical geography, although that subject is 
unusually difficult, as the county consists of three 
very dissimilar areas. It is part of the district 
known as 14 the Lennox,” and it would have made 
a more natural geographical unit if it had been 
combined with Stirlingshire. The western part 
is an irregular strip of land running across the 
grain of the country, and its structure can be 
understood only by reference to the adjacent coun¬ 
ties. The most important parts are that along 
the north bank of the Clyde from Loch Lomond 
to the western suburbs of Glasgow, and the de¬ 
tached eastern portion which extends south of the 
Kelvin further east than Stirling. It is owing to 
the industrial activity of these two areas that the 
population of the county, in spite of its sparseness 
in the rest, is fifty-seven times as dense as that 
of Sutherland, and has been growing at an ac¬ 
celerated rate from the decade when the Highland 
counties began their decline. 

Dr. Mort discusses the proposed Forth-Clyde 
Ship Canal, and though the text refers to the 
Kelvin Valley route, which is that regarded with 
most favour in Glasgow, the only route marked 
on the sketch-map as for a ship canal is that 
through the Forth Valley. With present costs of 
labour and material, the estimate quoted would 
be quite inadequate, and a canal large enough to 
fulfil its proposed functions is probably at present 
financially impracticable, J. W, Gregory. 
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Conifers* 

Conifers and their Characteristics , By Charles 

Coltman-Rogers. Pp. xiii + 333. (London: 

John Murray, 1920.) Price 21s. net* 

ONIFERS, like ferns, stove-plants, orchids, 
alpines, and the ignoble carpet-bedding, have 
had their high tide of popularity. The fashion 
for them owed its origin chiefly to the work of 
the collectors Jeffrey and William Lobb in western 
North America in the middle of last century, and 
to that of John Gould Veitch in Japan in the 
early “sixties.” From these areas, especially the 
former, our gardens have obtained their noblest 
conifers. We are told that, from fifty to seventy 
years ago, so keen was the desire to plant them 
that many beautiful flowering trees were destroyed 
to provide the necessary space, and that gardens 
in general lost much of their brightness and 
seasonal charm by the displacement of deciduous 
trees in favour of the heavier, gloomy, unchang¬ 
ing conifers. Inevitably, the craze came to an 
end, for a good proportion of them were found 
to need particular conditions which many locali¬ 
ties where they were planted did not provide; and 
there is no more distressing object in the garden 
than a sickly conifer. In course of time the 
pendulum swung so much in the opposite direc¬ 
tion that conifers in recent years have been over¬ 
much neglected. 

To one who contemplates a serious and ex¬ 
haustive study of the group, Mr. Coltman-Rogers’s 
book cannot be regarded as anything more than 
a hors d'ceuvre; but it is admirably adapted to 
stimulate a budding interest in these trees, and 
that probably was the author’s chief aim. For 
this reason it would be scarcely fair to grumble 
at its shortcomings from the scientific point df 
view. At times Mr. Coltman-Rogers is apt to be 
discursive, not to say garrulous, but, on the 
whole, his gossip is pleasant and humorous, and 
his book will find many readers who would be 
repelled by a more technical work. It certainly 
contains much solid information, and the careful 
reader will find many curious and interesting 
peculiarities of the species pointed out which, un¬ 
aided, he might very easily overlook. No detailed 
descriptions are given, but the last forty pages 
are devoted to a series of tables which contain a 
great deal of accurate information in condensed 
form; these will be a useful help in identifying 
species, and especially in differentiating those 
which are closely allied* 

The book suffers from careless proof-reading, 
and the reader is apt to be irritated by the 
number of errors, trifling though they may be. 
On p, $7, for instance, the Douglas fir is said to 
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have been discovered by Menzies in 179a and in¬ 
troduced in 1828 ; and then overleaf the respective 
dates are given as 1791 and 1827. It was not neces¬ 
sary to repeat the information, but at least the two 
accounts should tally. Kaempferi is spelt “Kaem- 
feri,” which jars one with whom the golden larch 
is a favourite tree. The invariable use of capitals 
as the initial letter for specific names is contrary 
to accepted practice, but perhaps the author has 
his private reasons for this. 

On the whole, the book is pleasant and instruc¬ 
tive, admirably printed, and light to handle, and 
may be recommended to those who contemplate 
the planting or study of one of the noblest and 
most interesting groups of the world’s trees. 

Physiology for Students and Practitioners. 

A Text-book of Physiology: For Students and 
Practitioners of Medicine . By Prof. Russell 
Burton-Opitz. Pp. 1185. (Philadelphia and 
London: YV. B. Saunders Co., 1920.) Price 
32s. 6 d. net. 

O add to the already numerous text-books on 
physiology is presumably to have the con¬ 
viction that one is supplying what is lacking in 
those already in existence. The striking thing 
about Prof. Burton-Opitz’s “Physiology” is that 
its author makes no such claim. In the first edi¬ 
tion of a new book a claim for being really up-to- 
date would perhaps have been its best for recogni¬ 
tion at a time when even some of the better-known 
books arc somewhat delinquent in this respect. 

If the author aspires to anything, it is to 
brevity, although his book has some 1140 pages 
of text. His object has apparently been to collect 
all the classic facts and theories and put 
them into new words. In this he has succeeded 
admirably, and his book, on the whole, compares 
well with its rivals. On controversial subjects 
he states fairly the different aspects of the case, 
and no pains have been spared in collecting facts 
and ideas for which free acknowledgment is made 
of the obvious debt to other text-books. The 
book reviews the whole subject in the most com¬ 
prehensive manner. The greatest zeal for the ex¬ 
planation of phenomena is shown; indeed, to the 
physiologist there is just a suspicion of unneces¬ 
sary explanation; but, on the other hand, the 
giving of elementary facts renders the book all 
the more readable by students commencing the 
study of the subject or by practitioners who have 
forgotten such matters. Students, however, 
using the book in preparation for examination 
should be warned that principles are more im¬ 
portant than data. The giving of references at 
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the bottom of each page is excellent, but, although 
it is realised that a full bibliography is impos¬ 
sible, fuller references to the more recent work, 
especially in regard to the nervous system, would 
have been a distinct advantage. 

The logical way in which the facts are put for¬ 
ward, the short allusions to the history of the 
subject and to comparative physiology, together 
with a freedom from any attempt to compile a 
book for examination purposes, will recommend it 
to the purely scientific worker. 

Generally, the book is well written and produced, 
but the language, which contains many Ameri¬ 
canisms, leaves no doubt as to its nationality, and 
does not enhance its literary value. The author 
does not acknowledge any help in the preparation 
of the volume, which must have entailed an enor¬ 
mous amount of work. We congratulate Prof. 
Burton-Opitz on its completion, and wish his ex¬ 
cellent and ambitious text-book every success. 


Our Bookshelf. 

The Planting, Cultivation, and Expression of 
Coconuts, Kernels, Cacao, and Edible Vege¬ 
table Oils and Seeds of Commerce. A Practical 
Handbook for Planters, Financiers, Scientists, 
and Others . By H. Osman Newland. (Griffin's 
Technological Handbooks.) Pp. vi+m+xi 
plates, (London: Charles Griffin and Co., Ltd., 

1919. ) Price 6 s. net. 

Mr. Newland scarcely gave himself a fair chance 
when, to quote his introduction, lie was “pre¬ 
vailed upon to issue as a separate book the chap¬ 
ters on ‘Ground Nuts,’ ‘Palm Oil and Kernels,’ 
‘Cacao,’ and ‘Shea Nuts,’ which originally 
formed part of a volume on West Africa In 
doing this he has added chapters on coconuts and 
other edible oil-nuts found throughout the Empire, 
and has adopted for the whole a comprehensive 
title, the promise of which it would require unusual 
skill in compression to fulfil in a book of in not 
very closely printed pages. Moreover, the space 
at the author’s disposal is not well distributed; 
thus the important oil-seeds soya bean, cotton¬ 
seed, and sesame are disposed of in one chapter 
of seven pages, whilst an equal number of pages 
are given to reprinting Imperial Institute reports 
on strephonema, n’gore, n’kamba, n’kula, kamoot. 
and dika nuts. Interesting though these products 
may be, they are not of commercial importance 
at present, and reference to them is out of place 
in a book of this description. The illustrations 
are the best feature of the volume. T. A. H. 

The Flora of Chepstow . By W. A. Shoolbred. 
Pp. x+140. (London: Taylor and Francis, 

1920. ) Price 105. 6d. net. 

In number and quality the local Floras of this 
country probably excel those of any other, and 
afford a satisfactory measure of the enthusiasm 
with which systematic botany is pursued by 
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British naturalists, including a large number of 
amateurs who are wholly free from any stigma of 
superficiality. 

Indeed, the greatest authorities on the species 
, of the British flora are nearly all amateurs, very 
few professional botanists, outside the great 
museums, having either the time or the inclination 
to devote themselves to this specialist study. 

Among these authorities Dr. Shoolbred holds 
a place, and his “ Flora of Chepstow ” is a praise¬ 
worthy addition to floristic literature. The area 
of the lower Wye has long been a favourite hunt¬ 
ing 1 “S ’ 1 * 011 nc * among botanists, for its position and 
topography give it an uncommon richness. 

While the author takes a thoroughly exclusive 
view of the size of species, still, a list of 974 
Angiosperms alone is pretty good for an area ot, 
roughly, 65 square miles, now seriously threat¬ 
ened by industrialism. 

The critical genera are fully treated, and Dr. 
Shoolbred has had the advantage of assistance 
from such men as Marshall and Ley in dealing 
with their many difficulties. Mosses are also in¬ 
cluded, a feature worthy of further resuscitation. 

Electricity and Magnetism: Theoretical and Prac¬ 
tical. By Dr. C. E. Ashford. Third edition. 
Pp. xii + 303. (London: Edward Arnold, 1920.) 
Price 45. 6 d . 

The chapter on Rdntgen rays which has formed 
a part of previous editions of this school text¬ 
book has been replaced in the present edition by 
one on the passage of electricity through gases. 
In this some account is given of the broad 
generalisations which have followed from the 
work of Sir J. J. Thomson and his school, and 
the application of these theories in the thermionic 
valve. A few articles have been rewritten, and 
an appendix on Ohm’s law has been substituted 
for the original description of apparatus. The 
popularity and worth of this book are reflected in 
the fact that it has been through the printers’ 
hands no fewer than thirteen times since the first 
edition was published in 1903, and during that 
period has been twice revised to meet new re¬ 
quirements of theory and practice. 

A Text-book of Geology . By Philip Lake and 
R. H. Rastall. Third edition. Pp. xiv+5o8 + 
xxxiii plates. (London : Edward Arnold, 1920.) 
Price 215. net. 

A complete revision of this standard work has 
been carried out since the first edition was re¬ 
viewed in Nature for June 22, 1911. The account 
of coral reefs has been modified in accordance 
with modern theories, the chapter on ore-deposits 
has been rewritten, and sections on concretions, 
petroleum, and natural gas have been added to 
that on sedimentary rocks. In the stratigraphical 
section of the book the account of the Carbon¬ 
iferous system has been largely rewritten, and 
Mr. Rastall has contributed a new chapter on the 
history of igneous activity in the British Isles. 
Numerous Other minor alterations have also been 
made. 
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Recent Advances in Organic Chemistry . By Prof. 
A, W. Stewart. With an introduction by Prof. 
J. N. Collie. Fourth edition. Pp. xvi+359. 

{ London; Longmans, Green, and Co., 1920.) 
Vice 2is. net. 

Although the previous edition of this book was 
reviewed in Nature so recently as in the issue 
for February 20, 1919, Prof. Stewart has written 
one new chapter, and made several additions to 
those already existing. The former directs atten¬ 
tion to some of the problems which are still open 
to solution, such as the reason why carbon among 
all the elements is pre-eminent in its capacity for 
forming long atomic chains ; the addition reactions 
of the aldehydes; molecular stability, etc, The 
chapter on polypeptides has received the addition 
of a section which attempts to trace in outline the 
connection between the synthetic materials and 
the naturally occurring proteins and their deriva¬ 
tives. A number of sections have also been added 
to various chapters with the object of bringing 
the book up to date. 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communtcations.] 

The British Association, 

Like Prof. Armstrong, 1 have followed with much 
interest the discussion about the British Association. 
1 have had a long and intimate acquaintance with it, 
and have a strong affection for it. For one thing, 
it is so truly British—so far from perfect, yet so 
adaptable. Lain not sure that my most earnest prayer 
for it is not that it may be saved from the reformer, 
especially the type of post-war reformer who 
threatens to organise, systematise, advertise, and 
Teutonise everv British institution on which lie can 
lay hands. It is surprising that no one has suggested 
the Association should be put under the Department 
of Scientific and Industrial Research. 

1 have heard the British Association abused all my 
life; my own Section has always been the worst that 
ever was and hopelessly mismanaged, except in the 
year when I was Its president—at least, so I have 
always been assured. But all the time the British 
Association has been bringing me—a rustic—into the 
possession of troops of friends in all quarters of this 
country and of foreign lands. 1 have gained more 
scientific help from it than I can well acknowledge, 
and I .am sure a vast number of my contemporaries 
will say the same. 

As to the intelligent public, I doubt whether the 
Association ever did so much as some people affirm. 
It does a little, if only in letting a hospitable 
bourgeoisie see that men of science are well-meaning 
human beings, more like themselves than you would 
have supposed. At one period the Association flut¬ 
tered the theological dovecotes and gave excellent 
copy for the Press. There has scarcely been a year 
In mv time when the newspapers have not remarked 
ruefully that the president's address lacked the interest 
of'tyidaM's at Belfast. It is not easy to see how the 
Association can give scientific enlightenment to those 
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who have not even the elements of scientific know¬ 
ledge. In these days it can scarcely hope to appeal* 
to the Press except by its indiscretions. 

1 should be sorry to be open to any just taunt of 
unprogressiveness, and, indeed, I have read carefully 
and reflected upon ail that has been said by your 
correspondents. But it is difficult to discern agree¬ 
ment on any clear and practicable plan of reform. The 
British Association is an organism, not a machine. It 
seems to me to have grown, and grown well—not over¬ 
grown. I would say : “ Let it grow, my friends; most 
of you have had fair fruit from it. Let us be chary of 
root-and-branch reform." The Association is very 
flexible; a great deal must depend on the personali¬ 
ties of the men in charge. To be a local secretary at 
the elbow of the late Mr. George Griffith when he 
was arranging a meeting and managing his superior 
officers was a memorable and impressive experience. 
Everyone will be able tc> recall a run of success in a 
Section when an exceptional man had a spell of office 
as recorder. I am sanguine enough to believe that 
exceptional men, capable and disinterested, will still 
be fpund; and that if, as I am not prepared to admit, 
we are unfortunate at present, we may safely count 
on recovery. 

Lastly, as to the masses, it should be remembered 
that science is not the novelty it was. It is astonish¬ 
ing how many of them#iave seen phosphorus burn in 
oxygen. Anyone who has been in the trade knows 
that the old type of science lecture for the people, 
when a serious effort was made to illustrate the 
methods and topics of science, is a drug on the 
market. You find yourself as powder among the jam 
of overt or covert entertainers. In this direction let 
us hope the Workers’ Educational Association may 
bring about results that can never be attained by 
isolated popular lectures during a British Association 
week. 

I trust that nothing in the foregoing may appear 
disrespectful to those who have expressed opinions 
on the same subject. It is, no doubt, of great value 
to have comments and suggestions from such com¬ 
petent observers. T have only intervened because it 
seemed to me that bare justice has scarcely been done 
to what is undoubtedly good and great in the Asso¬ 
ciation as it stands, and to the ruling powers who 
have an exceedingly difficult task to perform. 

Arthur Smttheu.s. 

December iq. 


Soienoe and Fisheries. 

No one will gainsay Mr. H. G. Maurice’s funda¬ 
mental premise (Nature, November 25, p. 419) that 
scientific fisheries investigation is primarily a matter 
for the State—if the authorities have a due sense of 
their responsibility in selecting for the task scientific 
men whose training and ability specially fit them for 
the complex work. It has long been advised that the 
three centres of the kingdom should have an adequate 
scientific fisheries staff, at the head of which a trained 
scientific expert of wide views should be placed. 

Under Mr. Maurice’s second head it is asserted 
that statistics could not be secured, say by the 

Marine Biological Association at Grimsby or at any 
other port; but whilst there is no doubt that the 
best channel for these, as in the case of the 

Fishery Board for Scotland, is the fishery officers 
of the Government, Mr. Holt’s work alone at 
Grimsby shows that the statement needs qualification. 
The excellent method of the Scottish Board, which 
was in 1884 inaugurated by Lord Dalhousie, 
shodld be followed. It would also be well th*t 
return® by all fishing crews should be sent to 
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the central office through the same agents, as was 
recommended in the scientific Report on Trawling in 
1884. Mere enumeration of the sizes of fishes on 
board the ships, however, is insufficient. The ob¬ 
servers should take in the whole surroundings of the 
products of the areas so as to be able to contrast 
them with others. It is also uncertain if the pro¬ 
posed comparison of the yieici of the North Sea with 
pre-war days will result in any trustworthy informa¬ 
tion. Nature is superior to any influences on that 
head, Dutch statements notwithstanding. Again, the 
fact that much of the supply of fish-food for the public 
of this country comes from extra-territorial waters 
should not be held as a reason for international co¬ 
operation in fishery researches. Friendly co-operation 
between Governments is right, but it does not seem to 
be necessary in scientific fisheries researches. Britain 
did not attain her pre-eminence in the sea-fisheries by 
international aid, nor will international co-operation 
help her to maintain that position. The work of the 
Dutch alone is a sufficient criticism on the supposed 
necessity for international co-operation. 

Mr. Maurice thinks that science has not yet proved 
the ineffectual and unnecessary nature of the closure 
of areas of the open seaboard, such, as the Moray 
Firth. He has still to study the work of the Ctarland 
and other ships, as well as various experiences since 
Lord Dalhousie’s Commission# Instead of the view 
of the futility of one nation winking alone at scientific 
fisheries work, it may be that this is just where pro¬ 
gress can best be made; and, besides, fisheries pub¬ 
lications rapidly spread information over the world. 
Moreover, fisheries investigations are best carried out 
at marine laboratories in the midst of fishing-boats and 
in touch with the sea. That Great Britain continued 
to subsidise the international scheme during the war 
is, perhaps, of less moment than it appears when 
the results fchiefiy statistics of fishes collected at 
ports, compiled by subordinates, and treated by the 
chiefs on land) are duly weighed. 

There is little fear of the serious depletion of the 
stock of fishes in the ocean, and less of man 
successfully adding to it. Again, little is to be gained 
by a fortuitous prophecy as to good or bad seasons. 
The fishes are there to be captured in their seasons, 
though there is still much to be learned about them in 
marine laboratories and on board fishing vessels. 
There are not a few points for investigation, for 
instance, to be found in criticisms of the International 
Council at its inception (11)02-3). A perusal of the 
British fisheries from early times may also be sug¬ 
gestive. 

Mr. Maurice is to lie commended for his friendly 
view of independent fisheries research and of giving 
a wide margin to Departmental work. If the Secre¬ 
tary for Scotland in 1896 had embraced similar broad 
views, one laboratory at least where the pioneer 
scientific fisheries researches of this country were 
done would not have been closed to-day and the 
supply of trained young men for the Department cut 
off. Mr. Maurice's closing words arc excellent, only 
a Council for the National Exploration of the Sea 
should be substituted for the International Council. 

W, C. McIntosh. 


I thank you for the opportunity afforded me of 
commenting on Prof. McIntosh’s letter, and him for 
his friendly criticism. I may, perhaps, be permitted, 
without discussing all his points in detail, to develop 
somewhat my views regarding international co-opera¬ 
tion in scientific research, which Prof. McIntosh has 
not, I think, quite understood. 

I cordially endorse the statement that “Britain did 
not attain her pre-eminence in the sea-fisheries by 
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international aid, nor will international co-operation 
help her to maintain that position.” Britain will 
maintain her pre-eminence, I think, in the future, as 
in the past, by the enterprise of her fishermen and 
fishing-vessel owners. But their enterprise is directed 
solely to the catching and marketing of fish. The 
practical object of research, as 1 conceive it, is mainly 
conservation and development. 1 think we must admit 
that, under existing conditions, there is a real danger 
of the depletion of the fishing-grounds up to the point 
at which fishing will be unremunerative, with all the 
undesirable results which must follow from that state 
of things. Whether we seek to forestall the danger 
by mere restriction of fishing operations, or oy 
measures of development, or by a combination of the 
two; what we shall in fact be aiming at is the prac¬ 
tical application of the results of scientific work on 
fishing-grounds which are open to all nations. No 
such measures as are here suggested can be effective 
unless they have the support of all the nations which 
have access to fishing-grounds. Such support is most 
likely to be accorded as a result of partnership in in¬ 
vestigations and of agreement as to the conclusions to 
be drawn from them. The International Council docs 
not, claim to be above criticism, but if the necessity for 
international co-operation be admitted, it is entitled to 
support until a more effective organisation for com¬ 
bined research can be substituted for it. 

That is one aspect of the matter, but there is 
another. As a layman 1 am greatly impressed with 
the vastness and the complexity of the problems of 
the sea. In order to solve them it does not seem to 
me to be sufficient that the different nations should be 
working independently at scientific fisheries work. 
Where so wiae a field is to be covered, co-ordinated 
effort in a concerted programme must surely be of 
unusual value; in some inquiries simultaneity of 
observations is, I understand, of great importance. 
“The view of the futility of one nation working alone 
at scientific fisheries work ” is not one that I have 
expressed; and if I believed that there was a serious 
| risk of national work being subordinated to the 
j requirements of international agreement, I would not 
urge international co-operation. I do, however, hold 
I strongly that the value of much of the work of each 
nation depends upon its co-ordination with the work 
of others and upon the fact that it is part of an intel¬ 
ligently concerted programme of joint investigations. 
Whether as an outcome of our investigations we shall 
eventually be able, not merely to conserve fisheries, 
but even to develop them, remains to be proved. I 
will not embark upon prophecy, but I know that some 
of my scientific friends believe that this end will 
eventually be reached. 

In his opening paragraph Prof. McIntosh refers to 
the proposal to form a central scientific fisheries staff 
for the United Kingdom. He will be interested to 
learn that an arrangement has now for some time 
been in operation under which the staffs of the Scot¬ 
tish Fishery Board, the Irish Department, and the 
Fisheries Department of the Ministry of Agriculture 
and Fisheries meet at regular intervals to frame their 
scientific programmes and to report progress, and 
that these meetings are generally attended, to the 
great advantage of the work, by a certain number of 
the distinguished men of science attached to our chief 
marine biological stations. 

I am not sure whether I am to understand that 
Prof. McIntosh holds that science has proved closure 
of areas of the open seaboard to be ineffectual and un¬ 
necessary. I have not consciously expressed an 
opinion upon this subject, because, as a lavman, I 
am unwilling to rush in where even a scientific angel 
may be disposed to tread delicately. As a Govern- 
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meat, official 1 am discreet enough not to venture on a 
public discussion of the merits of so controversial a 
topic as the closure of the Moray Firth. 

December 21. Henry G. Maurice. 


Propagation of a Finite Number of Waves. 

It has been stated as a general proposition by 
physicists that it is impossible to propagate a finite 
number of simple harmonic waves without change of 
type! the reason being that the discontinuity of motion 
at the beginning and end of the train of waves cannot 
be represented by a simple sine or cosine function. 

The proposition as stated is too general, and should 
be qualified. It would be true, however, to say that a 
finite number of simple harmonic waves cannot be 
propagated without change of type if the mean pres¬ 
sures in the wave-train and in the undisturbed medium 
are the same. 

That a finite train of waves of unchanging type can 
actually be propagated in a medium in which the 
wave-velocity and group-velocity are the same may 
be seen from the following illustration : 

Let the medium be enclosed in an indefinitely long 
pipe containing a piston on which a simple harmonic 
motion of amplitude a may be imposed. Let the 
medium and piston be at rest when the latter is in one 
of the extreme positions. If the motion is then 
started there is no discontinuity cither in the velocity 
or in the acceleration. So long as the motion of the 
piston is maintained, simple harmonic waves are pro¬ 
pagated through the tube in both directions, the mean 
pressure in one set being £„(i + a/A) and in the other 
p 9 ( i-o/A), where p 9 is the undisturbed pressure. 

At the moment when the motion is started the pres¬ 
sure on both sides of the piston is p 9f and this is the 
maximum or minimum pressure in each wave series, 
according as the direction of motion of the piston 
tends to dilate the medium or to compress it. The 
necessary increase and decrease of mean pressure in 
the two wave series are automatically supplied by the 
work done by the exterior force which must be applied 
to the piston to generate the successive waves. If the 
motion is stopped where the piston is in the same 
extreme position in which it was started, a finite 
number of simple harmonic waves arc left travelling 
along the tube in opposite directions. 

A. MaixOck. 


Solar Variation and the Weather. 

Mr. Clayton’s representation in Nature of Decem¬ 
ber 9 that, apart from seasonal and diurnal changes, 
the ” chief, if not the only,” cause of weather change 
lies in solar variations overlooks an important source 
of variation in the atmosphere which could not be 
allowed for on the lines of his investigation. No one 
will dispute that if Mr. Clayton finally substantiates 
his correlation results, which have been severely 
criticised in America by Dr. C. F. Marvin (Monthly 
Weather Review, March, 1920) they will be of great 
value in forecasting deviations from the normal of par¬ 
ticular elements, such as temperature and rainfall, in 
coming seasons. But they will not help us to foresee 
the actual sequence of atmospheric phases embodying 
the combination of all elements which we call 
weather; and it is the precise sequence of changes, 
not the departure of one or more elements from* 
normal during a given period, which, after all, is the 
primary aim in weather forecasting. 

ft seems almost certain that however closely types 
may recur, the atmosphere is never twice in the same 
condition, and this, I believe, is a prominent convic¬ 
tion in the minds of those meteorologists with a 
lengthy experience of dally weather maps. If a series 
of phases in the circulation of the atmosphere be repre- 
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sented by AjBjC^D, . . it is conceivable that by 
an odd chance there might be a recurrence some time 
later of the particular phase A,; but unless, which 
seems almost infinitely improbable, all the extenial 
forces acting upon the atmosphere at the moment A* 
are identical with those which were in operation at 
the moment A n there will be no cyclic repe|itlon 
A t Bg C, Dg . * . to be maintained for a longer or 
shorter period. In place of the repeating cycle a 
very different series of phases might emerge; and it 
is on this principle that no two seasons are ever alike 
in the actual sequence of phases. 

In other words, once set a fluid system like the 
earth’s atmosphere in motion and change, it will 
possess an internal source of variability because iden¬ 
tical dispositions of external forces never act upon 
identical phases. No doubt, with a sufficient number 
and quality of simultaneous observations, meteoro¬ 
logists could so diagnose the condition of the atmo¬ 
sphere as to be able to calculate what phase would 
grow out of a present phase a few hours later; but 
the prevision of distant phases, which is really at the 
root of the weather problem, seems at present quite 
impossible. L. C. W. Bonacina. 

27 Tanza Road, Hampstead, N.W.3, 

December 19. 


Name for the Positive Nucleus. 

While the word “ hydrion ” does strictly express 
the meaning conveyed by the symbol H+, yet in the 
minds of oiemists it connotes all those properties 
associated with its hampered state in solutions, 
especially aqueous solutions. Even if hydrion is not 
hydrated like other ions, yet there is probably some 
sort of electrical double layer which modifies its pro¬ 
perties. The "wet” physical chemist might abandon 
his term “hydrion” and the symbol, recognising that 
the real hydrion (H+) will have entirely different pro¬ 
perties if ever these are known. He is in possession, 
however, and is not likely to do this unless, perhaps, 
some variant term, such as “ hydro-ion,” might be 
found acceptable. The alternative symbol H is, of 
course, already to hand, and, indeed, more widely 
used than H+i which could be left to the physicists. 

In spite of these minor difficulties, it appears to me 
that Prof. Soddy’s suggestion (Nature, December t6, 
p. 502) should be acceptable to chemists, largely 
because it is provisional in character and avoids the 
multiplication of words and symbols. Although it 
expresses a view as to the ultimate constitution of 
matter which may not prove correct, yet it I9 only 
the existence of such a view which necessitates a 
word and a symbol. If the other words suggested are 
to be taken as entirely non-committal, then the choice 
of one is less important at present, and, if effected, 
the word will probablv soon acquire different mean¬ 
ings when used bv different schools of thought. 

E. B. R. Pridraux. 

University College, Nottingham, December 18. 


The Physical Meaning of Spherical Aberration. 

May I correct an obvious mistake of mine which ! 
notice in my letter on spherical aberration appearing 
in Nature of December 9? The second expression for 
intensity should read : 

i»«r 

Ia=constx f Jo(<N*)cos ^(a*)} 1 

41*10 

#1 

L. C. Martin. 

Imperial College, S.W.7, December 17, 
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Man and the Scottish Fauna . 1 


I N undertaking* an estimate of the manner and 
degree in which the fauna of Scotland has 
been affected and modified in consequence of 
human occupation, Dr. Ritchie has brought to¬ 
gether a very large array of facts, and, on the 
whole, he is laudably cautious in deduction there¬ 
from. He begins by an attempt to visualise what 
is now Scotland as it was when man first settled 
there. Here is plenty of room for speculation, 
and we cannot but think that some lines in the 
sketch are drawn more firmly than is warranted 
by the evidence. 

The earliest traces of the primitive peoples in Scot¬ 
land are associated with the so-called fifty-foot beach. 
Their canoes, simple dug-outs of pine, have been 
found at Perth in the Carse days of this period, and 
frequently in similar deposits in*the 
Forth and Clyde valleys (p. 9). 

Among the very numerous 
canoes exhumed in Scotland 
during the nineteenth century 
(seventeen dug-outs have been re¬ 
corded from the Clyde valley 
alone), not one has consisted of 
any material but oak, the only 
native timber that remains sound 
for an indefinite period; but, ac¬ 
cepting “pme"<as lapsus calami 
for “oak,” is Dr. Ritchie justified 
in assuming such a high antiquity 
for these canoes? Passing on to 
p. 20, we get a glimpse of a 
landscape scarcely likely to pro¬ 
duce either oak or pine big 
enough for a dug-out. 

Partial and incomplete as our 

survey of early Scotland must be, it 
yet affords a reasonably accurate 
picture of the country when 
Neolithic man . . . founded his 
most northern settlements in the 

British Isles 9000 or more years Fig. i.~s<*y ih 
ago. It was a country of swamps, 
low forests of birch, alder and 
willow, fertile meadow's and snow-capped moun¬ 

tains. 

A difficulty arises in the stress laid by the 

author on the 50-ft. beach as the cradle of the 
human race in Scotland. He never mentions the 
25-ft. beach which, being thousands of years 
younger than the other, is far better defined and 
more extensively preserved, especially on the west 
coast. Take, for example, the shores of the Bay 
of Luce; while the 50-ft. beach can only be traced 
here and there in fragments, the 25-ft. beach runs 
unbroken for miles, forming the terminal moraine 
of the land ice, without any margin between its 
ancient high-water mark and the base of the 
ground moraine—a mantle of boulder clay in 
places 100 ft. thick. The difficulty consists in 

* 11 Tht tnAumce of M*n on Animat Life in Scotland : A Study In Faunal 
Evolution." By Dr. Jam*» Ritchie. Pp. xvt+550. (C*mbridf«: At the 
Ufriverwty Prate, 19m.) Price rtt, net. 
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accounting for the existence of men, or at least 
for the preservation of their traces, in the older 
50-ft. beach; whereas it is clear that the land ice 
was grinding over all after the elevation which 
formed the younger 25-ft. beach. 

Passing to later times, Dr. Ritchie takes us 
on firmer ground, and will meet with no dissent 
from his proposition that the main factor in the 
extinction of some indigenous mammals and 
birds was the destruction of the primeval forest, 
the woodland which survived longest being con¬ 
sumed as fuel for iron-smelting in the eighteenth 
century. The squirrel has found its way back as 
plantations increased; so have the great spotted 
woodpecker and the jay; while the capercailzie, 
which became extinct towards the close of the 
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Fig. i.—So^y ihevp—* primitive domettieftted breed 
Influence of Men on Animal: 


preserved only In Scotland. From " The 
Life in Scotland." 


eighteenth century, was successfully re-established 
at Taymouth in 1837-38, and now abounds in 
several counties. We still await the return of 
the beautiful green woodpecker (not mentioned 
by Dr. Ritchie), which Thomas the Rhymer 
listened to long ago on Tweedside. 

In a mery mornyhge of Maye, 

By Huntle bankkes myself a Hone, 

I herde the jay and the throstle cokke. 

The mawys menyde hir Of hir song, 

The utodewale beryde as a belle, 

That all the wode abowte me range. 

While game-preserving is responsible for the 
disappearance of the polecat and the goshawk, 
our loss of the osprey and the erne must be laid 
to the account of egg-collectors. On the other 
hand, Dr,. Ritchie enumerates many species tit 
beast and bird that have increased with the ad- 
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vance of agriculture—moles, for instance, and 
field voles, besides both insectivorous and grain- 
eating* birds. 

The author follows the late Dr. Gunther in 
giving specific rank to what are now recognised 
as no more than local varieties of the brown trout 


few slips and misprints await correction in a 
future edition. Loch Askaig (p. 134) should be 
Loch Arkaig; Loch-an-Eilein on the same page 
appears as Loch-an-Eilan on p. 192, the correct 
Gaelic being Loch-an-eilain. Dr. Ritchie would 
probably wince if we were to write about/' North- 
umberlandshire,” just as we did 
when we read “ Sutherlandshire ” 
on p. 126. 

Few of the numerous illustra¬ 
tions are worthy of Dr. Ritchie's 
interesting treatise. The 
beaver (Fig. 37) and the bit¬ 
tern (Fig. 64) are mere cari¬ 
catures, and poor at that. 
Some of the figures, however, 
serve well to illustrate the in¬ 
fluence of domestication and 
selective breeding upon primi¬ 
tive types of mammal, as in 
the case of the sheep. Although 
it may not be possible to de¬ 
fine with precision the various 
species which have contributed 
to produce the modern breeds, 
sheep, though a race almost 
exclusively Palaearctic and Ne- 
arctic, are peculiarly liable to 
modification by food and environ¬ 
ment, and are more plastic in 
that respect than cattle, horses, 
or swine. 

—Salmo jario (misnamed S, trutta on p. 278). \ While indicating some hesitation in accepting 
The signal success which ‘rewarded the ac* all Dr. Ritchie’s conclusions, we congratulate him 
climatisation of this fish in New Zealand was on his useful contribution to zoological literature, 
first achieved with trout, not from Lochlcven, and we are grateful for the excellent index to 
but from the Wooburn at High Wycombe. A , the book. 



Fu*. 2. — Cheviot slinep— a modern res.ilt of selective breeding ^champion, Highland Show, 1914.) 
From M The Influence of Man on Animal l.jfe in Scotland.” 


Some Problems of Lubrication . 1 

By W. B. Hardy, F.R.S. 


TN lubrication, a fluid or other body is used to 
1 decrease the friction between opposed solid 
faces. The lubricant may act in one of two ways. 
It may separate the faces by a layer thick enough 
to substitute its own internal friction, modified by 
the mechanical conditions in which it finds itself, 
for that of the solid faces; or it may be present as 
a film, too thin to develop its properties when in 
mass, which reacts with the substance of the solid 
faces to confer upon them new physical properties. 
In the latter case the solid faces continue to in¬ 
fluence each other, not directly, but through the 
intermediation of the film of lubricant. There are 
indications that these two types of lubrication— 
one in which the solid face.s intervene only 
owing to their form, rate of movement, etc., and 
not by their chemical constitution; the other in 
which the chemical constitution is directly in¬ 
volved—are discontinuous states in that one 
cannot be changed gradually into the other by 

J A FrkUy avening dlwo ir«e tUlivetwd *t tha Royal Institution on 
rabruary *7,1900. 
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simply thinning the layer of lubricant. The 
change from the one to the other is probably 
abrupt. 

It may by no means be asserted that resistance 
to relative motion is always least when the solid 
faces are floated completely apart; it would, in¬ 
deed, probably be truer to say of the best lubri¬ 
cants that friction is least when the “boundary 
conditions,” to use Osborne Reynolds’s phrase, are 
fully operative. 

This address is concerned wholly with 
“boundary conditions,” and we get directly to 
the heart of the problem by certain simple ex¬ 
periments. If a glass vessel, such as a bottle, is 
placed upon an inclined pane of glass at a certain 
angle it slips smoothly down. The glass plate 
is an ordinary plate cleaned with a cloth. In the 
usual sense of the word, the plate is not 
lubricated; the surface is "dry.” The lower 
half of the plate is then wetted with water, and 
the bottle is now found to slip on the unwetted 
part, and to be pulled up sharply by friction ytfien 
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It teaches the wetted part. ]t is not sufficient, 
therefore, to interpose a liquid film between solid 
faces to get lubrication; indeed, as the experi¬ 
ment proves, water increases the friction; it is 
an anti-lubricant for ordinary faces of glass. 

Is, then, the quality of lubricant a property of 
a fluid? Does water fail to act merely because it 
does not possess that property to which the name 
“oiliness” is sometimes given? Another simple 
experiment supplies the answer. Instead of a 
glass plate, let us use a plate of ebonite. The 
glass plate does not readily slip on this. The 
angle at which slipping occurs is steeper than 
when a glass plate is used. Now, when the lower 
half of the ebonite plate is wetted, it is found 
that a glass bottle encounters relatively high fric¬ 
tion on the unwetted part, but slips quite freely 
on the wetted part. Water, in short, is an ad¬ 
mirable lubricant for glass on ebonite. Here is 
another plate, picked up at random in the labora¬ 
tory of the Royal Institution. Its composition is 
unknown. Tested in the same way, water has no 
detectable influence on the friction between glass 
and the surface of this plate. 

It will be well to confess at once that these 
simple experiments raise questions which are as 
yet without an answer, and that much of what 
follows concerning them is merely tentative. 
They seem to establish two things, the first being 
the curious paradox that a film of fluid introduced 
between two surfaces does not always decrease 
friction—it may, indeed, very much increase it. 
The second is that the quality of “oiliness”—the 
quality, that is, which enables a substance to act 
as a lubricant—seems to be not the property of 
a given fluid, but only of that fluid considered in 
reference to a particular surface. 

It is necessary at this stage to clear away a 
possible explanation of the paradox. When two 
solid faces are separated by a thin film of fluid, 
capillary forces operate, and, in certain cases at 
any rate, these forces act so as to resist slipping. 
They will so act, for instance, when the movement 
of one face past the other increases the area 
of the free surface of the film. Water has a high 
surface-tension; the capillary forces to which it 
gives rise are usually large; therefore it is per¬ 
tinent to ask whether, when a layer of water dim¬ 
inishes the facility for the slipping of glass on 
glass, it is owing to capillary action. A qualita¬ 
tive answer is to be found in the fact that water 
does in some cases, as when glass is applied to 
ebonite, increase the facility for slipping; and 
the late Lord Rayleigh furnished the quantita¬ 
tive answer. He calculated the magnitude 
of the capillary effect and found it negligible com¬ 
pared with the actual friction of glass on glass 
wetted with water. An appeal to capillary forces 
of this type will not solve the paradox. 

Some light is thrown upon it when we inquire 
into the state of the surface of glass that has its 
friction increased by water. Surfaces of glass 
“ cleaned ” in the ordinary way by rubbing with a | 
glass cloth, or glass faces which have been simply I 
exposed to the air, are in point of fact not clean, ' 
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but highly lubricated with a film of matter 
derived from the cloth or condensed from the 
atmosphere. This “grease” film is of invisible 
thinness. It is probably of the order of i jijx 
in thickness—that is to say, one-millionth of a 
millimetre. It can be removed by soap and water, 
which in turn must be removed by a stream of 
water, and the plates dried in clean air out of 
contact with solids. The film reforms quickly— 
very quickly in London air, and less quickly in 
the country. A “grease” film also creeps oyer 
a cleaned glass face from ordinary solids with 
which it may be in contact. Still, when due pre¬ 
cautions are taken—and they are many—it is pos¬ 
sible to get a glass face which seems to be really 
clean. 

The first property of clean faces is that their 
friction, one for the other, is very high; indeed, 
it is impossible to make them slip past one another. 
One glass plate may be forced past another, but 
true slipping does not take place; they tear at the 
point or points of contact. It is easier, in short, 
to disrupt the actual substance of the glass itself 
than to get the surfaces to slip over one another. 
Clean glass faces “seize” when they touch. 

When chemical substances are tested as lubri¬ 
cants on clean glass faces, a remarkable fact 
emerges—namely, that some are quite neutral in 
that they do not alter the resistance to slip in the 
least; such are water, alcohol, benzene, and strong 
ammonia. Other substances have some lubricat¬ 
ing action, great or small—that is to say, they 
decrease the force needed to produce slipping; 
such are the alkalis, trimethylamine and tripro- 
pylamine, the fatty acids— e.g. acetic acid—and 
the paraffins. Those fluids which act as lubri¬ 
cants are not necessarily fluids of any considerable 
viscosity; indeed, a high viscosity is compatible, 
with the absence of any lubricating action other 
than flotation. Thus glycerine facilitates the 
slipping of clean glass on clean glass only when 
it is present in quantity sufficient to float the sur¬ 
faces apart. On the other hand, acetic acid and 
tripropylamine—substances of low viscosity—are 
admirable lubricants of glass. 

None of the fluids tested was found to raise the 
friction of clean glass faces. They were either 
neutral, or decreased friction to a greater or less 
extent. The power of increasing the friction 
of glass faces which neutral fluids, such as 
water, possess is due, not to their action on the 
glass itself, but to the fact that they interfere 
with the action of the invisible grease film. Water 
on an ordinary glass face acts as an anti-lubricant; 
on really clean glass it is “neutral.” 

All solid faces, however, do not distinguish 
chemical substances into those which are 
“neutral” and those which possess lubricating 
properties. Nearly one hundred substances have 
been tested on burnished faces of bismuth, and 
in every case some decrease of friction was ob¬ 
served. 

A comparison of the lubricating action of simple 
chemical substances on clean faces, of glass or 
of bismuth would seem to show that the quality 
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of oiliness is due to some reaction between the 
substance and the solid face. Much is still obscure, 
but certain facts seem to be capable of interpreta¬ 
tion in no other way. Thus water and ethyl alco¬ 
hol have no detectable lubricating action on clean 
glass, whilst both are moderate lubricants for clean 
bismuth. 

The thickness of the layer needed to lubricate 
is astonishingly small. It is quite invisible, and 
probably only one or a very few molecules thick. 
To discuss this adequately would take too long, 
but the fact may be instanced by an experiment of 
great beauty. A tiny drop of, say, acetic acid or 
tripropylamine is placed near one corner of a plate 
of clean glass 6 cm. square; nothing detectable 
by the senses happens; the drop is there, and that 
seems to be all. But the whole surface of the 
plate has, in fact, been changed fundamentally. 
It is now fully lubricated by an invisible film 
which has .spread rapidly over it from the drop. 
The presence of this film may be detected by 
measuring the friction or by following the migra¬ 
tion of two drops of fluid over the face of the 
plate. It will be found that the drops attract one 
another under conditions which point to the cause 
being the contractility of the invisible film. 

This brings me to the second part of my sub¬ 
ject—namely, the relation of lubricating power to 
chemical constitution. 

In particular experiments with bismuth, a slider 
having a curved surface was applied to a plain 
surface of metal, both surfaces being highly 
polished, and the force required to initiate move¬ 
ment was measured. This force measures what is 
usually called static friction as opposed to the 
kinetic friction when the surfaces are in relative 
motion. The static friction was found to be a func¬ 
tion of the weight of the slider. Therefore, the 
ratio of the weight of the slider to the friction 
was used as a relative measure. The results 
appear in the following table :— 

Static friction 0*5 when the faces were clean. 

Chain Compounds. 

Alcohols . 



Static 


Static 


F-ictinn. 


Friction. 

Methyl . 

0.29 

f.mPropyl ... 

... 0.33 

Ethyl . 

0.33 

ijoButyl 

... O.30 

Propyl . 

o -34 

Allyl 

... 0.39 

Butyl . 

0.30 

Glycol 

. . 0.30 

Amyl . 

0.37 

Glycerol 

... 0.33 

Oityl . 

0.35 

Penterythritol 

... 0.4a 

Cetyl . 

0.17 




Acids. 



Static 


Static 


Friction. 


Friction. 

Formic . 

0-45 

w-Octane ... 

... 0.32 

Acetic . 

0.40 

Stearic 

... O.IJ 

Propionic. 

o, 3 ! 

Oleic 

... 0.10 

Valeric . 

0.36 

Rtcinollc 

... 0.02 

Capryllc, fluid 

O.19 

a-Lsctic 

... 0.20 

Capryllc, frozen 


Glyceric 

... 0.32 

on plate ... 

0.05 

06] 
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Matic 


Static 


Frictior. 


Friction 

Acetone . 

0.3a 

Ethyl ether 

0*33 

Methyl ethyl 


B.P. •* Paraffin " 

o.ao 

ketone . 

O.29 

Solid paraffin, m.p. 


Ethyl acetate 

0.36 

30 - 5 ° . 

0.09 

Ethyl valerianate... 

°35 

Solid paraffin, m.p* 


Tristearin . 

0.24 

4 6 ° . 

0*07 

Triolein . 

0.14 

Carbon tetrachloride 

o -43 

Acetone dicarboxyl \r 

Chloroform 

0.30 

diethyl ester 

0.29 

Amylenc .. 

0.36 

n-Hexane . 

0-37 

Octylene . 

0.28 

w-Heptane ... 

O.346 

Butyl xylene 

0.37 

Ring Compounds. 



Static 


Static 


Friction. 


Friction. 

Benzene 

0-34 

Ethyl cinnamate ... 

0.3a 

Ethyl benzene 

O.33 

Thiophenol 

0.33 

Iodobenzene 

0.30 

Benzyl hydrosul¬ 


Toluene 

0.28 

phide . 

0.33 

Xylene 

0.30 

Pyridine . 

o -33 

p-C ymene ... 

0.3I 

Piperidine ... 

0.33 

Phenol 

0.25 

Naphthalene 

0.39 

Catechol 

n -39 

Anthracene 

0.36 

Quinol 

0.40 

/ 3 -Naphthol 

0.38 

tn-Cresol 

0.36 

Naphthoic acid ... 

°»39 

Benzyl alcohol 

0.31 

Carvacrol ... 

0.23 

Benzoic acid 

0.38 

Thymol 

0.34 

Phthalic acid 

o -37 

Menthol . 

0.36 

Cinnamic acid 

0.37 

Dipentone ... 

0.3* 

Benzilic acid 

o -45 

Camphor . 

a 34 

Salicylic acid 

0.41 

Active ethyl ester 


Ethyl benzoate 

o -33 

of camphor oxime 

033 

o-Phthalic ester 

0.27 

isoCholesterol 

0.37 

Ethyl hydrocinn 




mate 

0.28 



Cyclic Compounds. 



Static 


Static 


Friction. 


Friction. 

cydo Hexane 

O.31 

rycJoHexanone 

0.35 

Methyl cyclohexane 

0.30 

1 : 2-Methyl cyclo¬ 


1 : 3'Dimtthyl cyclo 


hexanone 

O.31 

hexane . 

0.39 

1 : 3-Methyl cyclo¬ 


cyclo Hexanol 

0.20 

hexanone 

0-35 

1 : a-Methyl cyclo- 


1 : 4-Methyl cyclo 


hexanol . 

0.38 

hexanone 

0-33 

t : 3-Methyl cyclo- 




hexanol . 

0.25 



Ammonia fortiss..,. 

o -34 

Castor oil. 

O.03 

Trielhylamine 

0.30 

Water 

0*33 

Tripropylamine 

0.26 



It will be seen 

that static friction is a function 


of the molecular weight of the lubricant, and in a 
simple chemical series of chain compounds, such 
as fatty acids and alcohols dr paraffins, a good 
lubricant will be found if one goes high enough 
in the series; but it is not a simple function. The 
friction, for instance, rises sharply in moving from 
CHC 1 h to CCl*, and from phenol to catechol and 
quinol. The influence of molecular weight is over¬ 
shadowed by the influence of chemical constitu- 
tlon. 

In some simple chemical series the relation ap¬ 
pears to be a linear one. Examples are paraffins 
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and the series benzene, naphthalene, anthra- 
cene. 

The relation of lubricating qualities to viscosity 
broadly resembles that to molecular weight. In 
a simple chemical series lubrication and viscosity 
change in much the same way with molecular 
weight, but that there is no fundamental relation 
between viscosity and lubrication is shown by the 
following figures :— 



Vi.iConity at au' . 

S'.Btic l' rlri 

Carbon tetrachloride ... 

... O.OO96 

<M 3 

Chloroform 

... 0.0056 

0.30 

Acetic acid 

... 0.0122 

0.40 

Octylic acid 

... 0.0575 

0.19 

Benzene ... 

... O.OOO5 

6.39 

Toluene. 

... O.OO58 

O.28 

Benzyl alcohol 

... O.O 558 

0.31 


Fluidity of the lubricant has no constant sig¬ 
nificance. The curves for acids, alcohols, and 
paraffins show no break where, with increasing 
molecular weight, the lubricant becomes a solid 
at the temperature of observation. Compare also 
benzene, naphthalene, and anthracene, menthone 
and menthol, thymol and carvacrol. 

Perhaps the most unexpected result is the dis¬ 
tinction between ring and chain compounds. The 
simple ring compounds, benzene, naphthalene, and 
anthracene, show the linear relation to molecular 
weight, and values are much the same as those 
for paraffins of the same molecular weight. The 
similarities, however, end here, for any change in 
the molecular structure produces opposite effects 
according as it takes place in a chain or a ring. 
Thus a double bond decreases the lubricating 
action of a ring compound, but increases that of 
a chain compound. As examples, compare naph¬ 
thoic acid with double-bonded oxygen, with naph¬ 
thalene, menthone with menthol, cyclohexanone 
with cyclohexane, benzoic acid with benzene. As 
examples of double-bonded carbon, compare cinna¬ 
mic ester with hydrocinnamic ester, dipentene, 
having two unsaturated carbon atoms, with men¬ 
thol and cyclohexane. Also the more saturated 
cyclic compounds are better lubricants than the 
less saturated ring compounds. When a ring and 
a chain are joined, as in butyl xylene, the result is 
a better lubricant than either. 

The esters occupy a quite unexpected position. 
The simple aliphatic esters are worse lubri¬ 
cants than their related acids and alcohols. The 
ring esters, on the contrary, are better lubricants 
than are their related acids (e.g. ethyl benzoate 
and benzoic acid). 

Perhaps the most interesting substances are the 
hydroxy-acids with CH and COOH groups. This 
conjunction produces a remarkable increase in the 
lubricating power of a chain compound (lactic acid 
and ricinolic acid), and almost destroys lubricating 
action in the case of the ring compounds (salicylic 
and benzylic acids). 

In the ring compounds the replacement of hydro¬ 
gen decreases lubricating power in the case of 
N, : 0 , or .COOH, and increases it in the case of 
other groups in the order C 3 H 6 <CH<OH. 
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The effect of a second group of the same or of 
a different kind is to decrease the effect of the 
first. Compare, for instance, toluene with xylene; 
catechol, quinol, and cresol with phenol; and 
methyl cyc/ahexanol with cycZohexanol. The 
simpler the group, the more effective it is. Com¬ 
pare cymene with toluene or xylene, and benzyl 
alcohol with phenol. 

When the atoms are disposed with complete 
symmetry about a carbon atom, the result is a 
very bad lubricant, as we see in carbon tetra¬ 
chloride and the alcohol penterythritol 

C(CH a -OH) 4 . 

It will be noticed that no ring compound is a 
good lubricant. Even cholesterol with the mole¬ 
cular weight 366 is no exception. 

The group SH acts much as the group OH, 
thiophenol, C fl H 5 *SH, and benzyl hydrosulphide, 
C 6 H 5 -CH 2 *SH, resembling phenol and benzyl 
alcohol respectively. 

Concerning one matter—and that the most 
fundamental—some conclusion must be reached, 
even though it be upset later. What is friction 
due to? The “Encyclopaedia Britanniea ” is in no 
doubt as to this. Friction, it says, is due to in¬ 
equalities of the surface. This conclusion cannot, 

I think, be accepted. Why, if it be true, should 
clean burnished faces of glass or bismuth refuse 
to slide over one another? It docs not even accord 
with such simple facts as we now know. For in¬ 
stance, the friction of an optical face of glass was 
found to be the same as that of ordinary plate 
glass within the limits of accuracy aimed at; and 
both the optical face and the ordinary plate 
were found to give higher values than ground 
glass. 

The subject cannot be fully discussed here, but 
I think we may conclude with some confidence 
that the friction both of lubricated and of clean 
faces is due to true cohesion—to the force, that 
is, which binds together the molecules of a solid 
or of a fluid. If there were no seizing, there would 
be no friction. The function of the lubricant is 
to diminish the capacity for seizing by saturating 
more or less completely the surface forces of the 
solid. In some cases it seems to abolish it com¬ 
pletely, so that static friction vanishes. 

The subject of lubrication is of interest to the 
engineer, but it is perhaps of more interest to the 
physicist, for it offers a means of exploring the 
most difficult regions of the physics of boundary 
zones—namely, the surface energy of solids. It 
will, for instance, I believe, enable us to prove that 
the simplest chemical change at the surface of a 
metal takes place only when the surface energy 
is decreased thereby. The film of oxide of sulphide 
which forms on copper acts as a very effective 
lubricant, and it acts also like a grease film in 
preventing water from wetting the surface; and 
from both of these facts we may conclude that the 
presence of the film lowers the surface energy of 
the metal. 
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Prof. Italo Giguoli. 

MONG the famous band of workers who 
built up a scientific agriculture in the nine¬ 
teenth century the name of Italo Giglioli will 
take a high place, not only for what he did him¬ 
self, but also for what he inspired others to do. 
Both his father and his grandfather had become, 
exiles from Italy in the turbulent days of the early 
revolutions; the father came to Edinburgh, look a 
medical degree, and then settled in London to 
practise. The revolution of 1848 attracted him 
back to Italy, where, in 1852, at Genoa, a son 
was born to him to whom the name Italo was 
given as the 'first to be born in the native land. 

Italo Giglioli devoted himself to the teaching 
of scientific agriculture, which he believed to be 
his country’s great need. He was elected pro¬ 
fessor at the age of twenty-four, and taught, first 
at Portici, and then at Pisa, where he stayed until 
his death, on October i, at sixty-eight years of 
age, playing a great part in the development of 
these two schools to their present honourable posi¬ 
tion. For this work he was well fitted. He had 
an unusually good knowledge of English and of 
other languages besides his own, and was 
thoroughly familiar not only with the investiga¬ 
tions of Lawes and Gilbert at Rothamsted and of 
other British agriculturists, hut also with the 
French and German work. In 1888 he drew up a 
long report for the Italian Ministry of Agriculture 
on British agricultural education (Annuli di Agri- 
coltura: Educazione A gratia Briiamrica, Rome, 
1888), written with full knowledge, and con¬ 
taining much information that the student 
could obtain elsewhere only with difficulty. 
He kept up his interest in English investiga¬ 
tions throughout his working life, and was usually 
appealed to by English workers who desired in¬ 
formation about Italian agriculture. 

Giglioli*s published work covers a wide range; 
on the physiological side it deals with the func¬ 
tions of essential oils in plants (/?. Accad. dei 
Lincei, 1911, vol. xx.); the biological absorption 
of methane, in which he confirmed the conclusion 
of Sdhngen and Kaserer that methane is oxidised 
by certain micro-organisms (Studi c Richerche, 
Pisa, fas. 22, 1909-14); and the resistance of 
seeds to chemical agents, it is not, however, 
as a worker on abstract laboratory problems that 
Giglioli will be remembered. His more important 
investigations were on the agricultural side. He 
carried out experiments at the Experimental 
Station at Suessola on the cultivation of wheat, 
summarised in 44 II Frumento: sue varied e con- 
dim” (Portici, 1888), and in later reports. 
In these he dealt with varieties, manuring, and 
such special cultural treatments as the effect of 
electrification, of manganese, etc. He also dealt 
with the cultivation of the cork tree (“ La cultura 
del Sughero,” Portici, 1902); the effects of chem¬ 
ical manures in arid climates; phylloxera; and 
milage—all important subjects in Italian agriculture. 
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Giglioli’s best work was probably as a teacher, 
and some of the tributes paid by his students are 
very touching. His book, t4 Chimica agraria cam- 
pestre e silvana ” (Naples, 1884 onwards to 1902), 
was much used in Italy. The more generaf agri¬ 
cultural questions are discussed in his well-known 
44 Malessere agrario ed alimentare in Italia ” 
(Portici, 1903). This contains probably the best 
available summary of Italian agricultural con¬ 
ditions in comparison with those of other 
countries, and also an examination of the causes 
and possible remedies for agricultural distress. 

Giglioli’s death severs a link between British 
and Italian agriculturists, and is equally regretted 
in both countries. It is the hope of all concerned 
that the close relationship for which he strove 
may be maintained and strengthened. 

E. J. Russell. 

Dr. C. A. Sadler. 

Dr. Charles A. Sadler was a student at 
Liverpool in the early days of the University 
there. After graduating with honours in 
physics (1905), he joined Prof. Barkla—'then lec¬ 
turer in the University - in his investigations of 
the secondary rays emitted by substances exposed 
to Rontgen radiation. Sadler’s introduction to 
the work was made in a detailed investigation of 
the absorption of the characteristic X-radiations. 

The results of these researches were published 
by Barkla and Sadler in a scries of papers in the 
Philosophical Magazine dealing principally with 
the laws of X-ray absorption, the homogeneity 
of the characteristic radiations, and the relation 
between the characteristic radiations and the 
atomic weights of the chemical elements emitting 
them. Sadler afterwards (while holding the 
Oliver Lodge fellowship) continued the investiga¬ 
tion of the energy of the characteristic radiations 
by an accurate and detailed examination of these 
radiations from several elements. He also ap¬ 
plied Townsend’s method to a study of the second¬ 
ary corpuscular radiation, and found that a certain 
portion of this radiation was associated with the 
characteristic X-radiation. 

In 1911 Sadler was appointed lecturer in 
physics at University College, Reading. There 
he became interested in mechanical work, and in 
1915 he turned his skill to good account by organ¬ 
ising most successfully a training centre for muni¬ 
tion workers. Shortly before the armistice he 
left academic work to undertake research of a 
technical character with Messrs. Allen and Sim- 
monds, of Reading. This work was, however, cut 
short by a breakdown in health, followed by his 
early death on December 5. 

Sadler’s interest and skill in mechanical 
methods were exceptional. was an able ex¬ 
perimenter, an accurate observer, an indefatigable 
worker. These gifts were very highly esteemed 
by those with whom he collaborated. 
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The Dyestuffs (Import Regulation) Bill was read 
for a third time in the House of Lords on December 23 
and has been given Royal assent. The measure was 
referred to in the King’s Speech at the close of the 
session as “the Act regulating the importation of dye¬ 
stuffs, in order securely to establish the dyestuffs 
Industry in this country.” 

Wh begin this week the publication of a Calendar 
-of Scientific Pioneers, which it is proposed to continue 
throughout the year. There is inspiration as well as 
interest in the lives and work of the great men of 
science thus recalled to memory, and many renders 
will, we believe, welcome this additional feature in 
the columns of Nature. The Calendar has been pre¬ 
pared by Engr.-Comdr. Edgar C. Smith, H.M. 
Dockyard, De von port, who has for many years been 
■engaged in compiling biographies of all leading con¬ 
tributors to the advancement of natural knowledge. 

A great earthquake on December 16 is reported 
from the province of Kansu, on the Upper Hoang-Ho, 
In north-west China. The city of Ping-liang was 
much damaged, and 2000 persons are said to have 
perished. Prof. H. H. Turner and Mr. J. J. Shaw, 
In the Times of December 28, give reasons for believ¬ 
ing that this earthquake was the origin of the great 
seismic disturbance registered on December 16. With 
regard to the suggestion of an Alaskan origin referred 
to last week (p. 542), it may be of interest to recall 
the last great earthquakes in that country. They 
occurred on September 3 and 10, 1899, the latter being 
the more violent. Though the seismographie evidence 
Implied an origin in or near Alaska, no direct evidence 
reached this country until September 26, when the 
Times of that date published a short account of the 
-violent earthquakes in Yakutat Bay. The magnitude 
of the disturbance was not, however, realised until 
1905, when Messrs, Tarr and Martin showed, from 
the evidence of dead barnacles and mussels still adher¬ 
ing to the cliffs, that the uplift of the crust was in one 
place as much as 47 ft. 4 in. 

The third half-yearly report on the progress of civil 
aviation has just been issued as a White Paper 
(Cmd. 1073). J* ls an interesting document in view 
of the prevailing conditions in the industry, nnd holds 
out hope of a more prosperous future. It is pointed 
out that regular air services have now been estab¬ 
lished from London to Paris, Brussels, and Amster¬ 
dam, and that passenger, mail, and goods traffic is 
increasing. The total number of aeroplane miles flown 
In the half-year ending September 30, 1920, is nearly 
700,000, wdulst the aggregate since May, 1919, exceeds 
1,000,000. The number of passengers by air exceeds 
30,000, whilst the goods carried weigh little less than 
90 tons. In value the imported goods exceed 500,000/.. 
whilst the exports and re-exports are about naif that 
amount. As part of the mail services, about 50,000 
letters have passed each way between London-Parls, 
Brussels, and Amsterdam with a regularity which is 
notable. Of the three routes the best shows 94 per 
cent, of deliveries within three hours of schedule time, 
and the worst 76 per cent. As part of the organisa¬ 
tion for further improving these records, it is stated 
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that the wireless direction-finding apparatus installed 
at Croydon has proved its value, enabling aircraft to 
correct their course in thick weather. The equipment 
of aircraft with apparatus for wireless telephony is 
extending, as it is found to be of considerable assist¬ 
ance to navigation. The fatal accidents are given as 
in the ratio of 1 per 50*000 miles flown or per 5000 
passengers carried. The international character of 
flying is prominently brought out in a concise state¬ 
ment of activities in other countries than Britain, and 
shows a breadth of interest which will stimulate 
efforts to overcome the present difficulties experienced 
by those engaged in civil aviation, 

H.M. Stationery Office has published an Interim 
Report on Glass Bottles and Jars and Scientific Glass¬ 
ware, prepared by a Sub-Committee appointed by the 
Standing Committee on Trusts and adopted by the 
Standing Committee (Cmd. 1066, price 2d.). The 
section on scientific, glassware is of great interest and 
importance to all scientific users. After pointing out 
that prior to the war the whole of the scientific glass¬ 
ware used in this country was imported from enemy 
countries, principally Germany, the Committee 
describes the efforts made by certain manufacturers 
of glass bottles, under inducements by the Govern¬ 
ment, to develop the scientific glassw r are industry in 
Great Britain. The report points out that British 
manufacturers have to meet to-day foreign competi¬ 
tion the nature of which may be gathered from the 
fact that, ” favoured by ‘ exchange ’ rates and other 
conditions, goods of the kind now being made in this 
country are being supplied by Continental manufac¬ 
turers at prices less than the actual cost of manu¬ 
facture here, whereas for goods that are not yet 
being manufactured here prices are being charged by 
the Continental makers which mean to the consumer 
approximately five times the pre-war price of such 
goods.” Finally, after declaring that it is outside 
its functions to report on the demand of the in¬ 
dustry for a prohibition of imports of scientific glass¬ 
ware except under licence, the Committee says : “ We 
cannot refrain from expressing ,thc hope that his 
Majesty’s Government will not find it impossible to 
implement the verbal assurances said to have been 
given to manufacturers; for it would appear to bfc 
only in that way that this country can be saved from 
returning to the pre-war position of dependence upon 
foreign countries for their supplies. We would add 
that, in our view, at the same time users of such 
glassware should also be safeguarded as to prices, 
and that the desired assistance should only be given 
for a limited period, with powers of withdrawal If 
it were found that manufacturers were in any way 
inclined to take advantage of the situation by unduly 
raising prices.” 

The Annual Report df the Chief Medical Officer, 
1919-20, Ministry of Health, has recently been issued, 
being the first annual medical report of the Ministry of 
Health* The greater part of the volume is occupied with 
a survey of the general health, of epidemiology and 
infectious diseases, and of the work of the sections 
into which the Medical Department of the Ministry 
of Health is now divided, fn the appendix to the 
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volume Dr. Monckton Copeman discusses the rela¬ 
tionship of smallpox and alastrim in connection with 
an outbreak of an anomalous varioloid disease in 
Norfolk. The disease was introduced from some 
locality in the Mediterranean area, and, although un¬ 
doubtedly of the nature of smallpox, would seem more 
closely to resemble that variety which has been studied 
in Brazil known as “alastrim.” Sir David Semple 
also gives a brief account of rabies and of the various 
systems of anti-rabic inoculation. 

The Research Defence Society has published an 
essay on “Vaccination” by Dr. Mary Scharlieb. A 
brief history of smallpox inoculation and of Jenner’s 
work on the introduction of vaccination is given, fol¬ 
lowed by a short account of the symptoms of un¬ 
modified smallpox. The “Leicester experiment" is 
next described and discussed at some length. Finally, 
the outbreaks of smallpox at Dewsbury, Ravens- 
thorpe, Gloucester, and Glasgow are referred to, and 
the influence of vaccination on the incidence and 
n ortality of the disease is considered. The essay 
should be useful to those who desire to have evidence 
of the value of vaccination. The essay (together with 
others on the work of the Medical Research Com¬ 
mittee, on the value of experiments on animals, and 
on the prevention of tetanus during the war, already 
noticed in these columns) may be obtained from the 
Secretary, n Chandos Street, W.i, price 2s. the set. 

Ancient Oriental chemistry and its allied arts are 
discussed in the November issue of Man by Mr. 
Masumi Chikashige. The author begins with a review 
of ancient chemistry in Japan and China, consisting 
in the latter country of two parts : theories and gold- 
making, the latter having in its turn two aims, 
wealth and eternal life. He then passes on to the 
question of bronze in China and Japan, and supplies 
a series of analyses of its component elements. 
Finally, he describes the manner in which iron swords 
are forged. He concludes by saying: “We may 
recognise now some resemblance to damascened steel. 
If the Japanese learned this method of welding from 
the naturalised Chinese, where had the latter learnt 
their art? Whether it was their own, which made 
its wav westward to Europe through India and east¬ 
ward to Japan, or whether, on the contrary, they 
learned the art from India, is not now to be settled.” 

The Asiatic Society of Bengal has published among 
its Memoirs (vol. vii., No. 3) an important paper by 
Mr. J. Hornell on “The Origins and Ethnological 
Significance of Indian Boat Designs.” Surveying the 
shores of the Indian peninsula, Mr. Hornell describes, 
with good illustrations, the various types of boats now 
in use and many ceremonies in connection with their 
launching and employment, with a review of our 
knowledge of the ancient sea-trade with India* The 
most interesting part of the paper is an attempt to 
show how foreign influences have created or modified 
the types which exist at present. Thus he suggests 
that compound masts are essentially Mongoloid in 
origin, being seen to-day among Burmese, Indonesians, 
and the southern Chinese, and that on the west coast 
the use of the outrigger for Coasting vessels was dis¬ 
carded at a comparatively early period under the 
Influence of seamen from the Persian Gulf and the 
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Red Sea. Also, since the single outrigger and 
balance-board designs are both Polynesian in affinity, 
their general diffusion on one or the other of our 
Indian coasts points to the conclusion either that 
some of the coast-folk of India are closely allied to 
the races of Oceania or that it is due to trade refla¬ 
tions. Inland boat designs are on a very different 
footing, the first and larger group having distinctly 
Egyptian affinities, and the other equally well- 
marked Babylonian relationship. 

The second volume of the Proceedings of the 
Lahore Philosophical Society, which forms a record 
of the papers read before the society during the years 
1916-20, has been received. The first volume con¬ 
tained papers read during 1914-16; we gather 
that lack of funds has prevented the issue of this 
second volume until the present time, and that pub¬ 
lication has now been made possible by a grant of 
money from the Punjab University. The present 
volume, of eighty pages, contains records of thirty-two 
papers, of which eight are printed in extenso and 
the remainder in abstract. The papers are of two 
kinds : records of original work and summaries of 
recent researches; the mathematical, physical, and 
biological sciences are all represented. The member¬ 
ship roll is about fifty, and meetings are held every 
month during the academical session. A society such 
as this fulfils an important function in the intellectual 
life of a comparatively remote and isolated com¬ 
munity. While authors of original researches will 
presumably publish them in other periodicals as well 
as in these pages, the present volume forms an 
interesting record of the activities of a society on 
the successful foundation and continued existence of 
which the members are to be congratulated. 

We have recently received a small booklet dealing 
with a proprietary fluid which has been placed on 
the market under the name of “Solomia.*’ It is 
claimed to destroy any large insect pest—aphids, bugs, 
spiders, caterpillars, worms, etc. Further, it is stated 
to be non-injurious to crops, fruit, or grass, and its 
efficacy to be unaffected by weather conditions. If 
“Solomia" can effectively carry out all that its pro¬ 
moters claim for it, there is no doubt that it is a 
very remarkable mixture. 

In the December issue of the Entomologist’s 
Monthly Magazine Mr. F. W. Edwards writes on the 
British species of Dixinae. This subfamily includes 
a small number of gnat-like insects commonly re¬ 
garded as constituting a family of their own. They 
are related both to mosquitoes (Culicidae) and to crane- 
flies (Tipulidse), and Mr. Edwards places them in the 
first-mentioned family. Their larvae and pup® are 
exclusively aquatic, and bear a rather close resem¬ 
blance to those of Anopheles and its allies. The only 
genus is Dixa, which enjoys the position of never 
having had the validity of its name questioned, and, 
consequently, no synonym exists. Ten British species 
are recognised, but they have been so little collected 
that we have only a very vague idea as to their dis¬ 
tribution in this country. In the same periodical Mr. 
J. fe. Collin gives useful keys to the British species of 
the Sylvaticus group of the genus Fipunculus. Since 
Mr. Verrall dealt with them in his “British Flies" 
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(vol. viii.) further material has accumulated, rendering 
a revision of the genus necessary. 

The status of the rook in its relation to the farmer, 
fruit-grower, and forester is briefly reviewed by Dr. 
W. E. Collinge in the Journal of the Ministry of 
Agriculture for December. Dr. Collinge is of opinion 
that this bird has become too numerous, and, as a 
consequence of the stress of competition, it has taken 
to feeding upon cultivated crops. He contends that 
if repressive measures were put into force and care¬ 
fully carried out the rook would soon assume its 
normal place again, and prove to be one of the 
most useful birds to the farmer in helping to con¬ 
trol the larvae of such injurious insects as click- 
beetles and crane-flies. The rook to-day, the author 
estimates, consumes about So tons of cereals, 32 tons 
of potatoes and roots, 7J tons' of insects beneficial to 
the farmer, and 65 tons of injurious insects, slugs, 
snails, etc. This last item is significant, and sug¬ 
gests an extension of this analysis directed to show 
approximately how many tons of cereals, potatoes, 
and roots would have been consumed by the 65 tons 
of injurious insects and their offspring if they had 
not fallen a prey to the rook. 

In No. 15 of the Economic Proceedings of the 
Royal Dublin Society (November, 1920) Prof. ( 7 . H. 
Carpenter reports on the injurious insects and other 
animals observed in Ireland during the years 1916-18, 
Among the various pests mentioned arc larvre of a 
species of Bib ion id fly which roust'd much damage in 
wheat-fields by feeding on the roots, and those of 
Bibio Marci, L., found attacking potatoes stored in 
a pit. The flax flea-beetle (Longitarsus parvulus, F.) 
caused serious injury to the flax crop during the three 
years under review, and it was found necessary to re¬ 
sow the crop in several localities, no method of 
control being referred to. Storehouse beetles (Ptnnus 
fur, L., and P, tcctus, Boicld.) arc recorded as 
devouring very varied substances. Those of the first- 
mentioned species are believed to have been intro¬ 
duced from Tasmania, and were noted in 1908 in a 
consignment of almonds, and in 1911 from stuffed 
birds. Early in 1918 P. fur was received from Dublin 
localities among seeds of henbane intended for sow¬ 
ing, while P . tcctus was discovered in a chemist's 
store of casein. The report is adequately illustrated, 
but shorter than many of its predecessors, which is 
possibly accounted for by the war and by conditions in 
Ireland generally. 

The first Report of the National Institute of Agri¬ 
cultural Botany, recently issued, shows that en¬ 
couraging progress is being made with the new 
scheme. The aim and policy of the institute are to 
develop new and rcselected varieties of all kinds of 
farm crops and to “grow on’ 1 promising types until 
sufficient stocks arc available for distribution through 
the seed trade to the farmer. Liberal financial assist¬ 
ance has been forthcoming, not only from private 
benefactors, but also from the seed trade and farming 
industry. As the official seed-testing station is to be 
incorporated with the institute, a building grant and 
loan were obtained from the Development Commis- 
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sion. It is now hoped to gam new subscribers to 
build an adequate maintenance fund. The head- 
quarters of the institute, now rapidly approaching 
completion, are being erected at Cambridge, and 
include housing accommodation for a portion of the 
staff. The rest of the 36 acres of this site is avail¬ 
able for trial grounds. In addition, the Hiam 
Farm at St. Ives (Huntingdonshire) (354 acres) 
will be used as a seed multiplication farm, and 
39 acres of rich market-garden land at Orms- 
kirk, Lancashire, are being developed as the 
potato testing station. Mr. Wilfred H. Parker ha<; 
been appointed director of the National Institute, 
but the Seed Testing Station will retain its independ¬ 
ence under its own director, and will be equipped to 
test all kinds of agricultural, garden, or forest seeds. 
It is hoped that the buildings will be ready for 
occupation by August, 1921, and arrangements are 
being made whereby the work of the institute will be 
carried on with the least possible delay. 

The possibility of a general world-wide sinking of 
sea-level to the extent of nearly 20 ft. during post- 
Glacial times is discussed by Prof. R. A. Daly in the 
Proceedings of the National Academy of Sciences 
(Washington) (vol. vi., No. 5), and at greater length in 
the Geological Magazine (vol. lviL, No. 672). Observa¬ 
tions on coast-lines in many parts of the world show 
approximately this degree of emergence, and the facts 
appear to warrant belief in synchrony in the age of 
the strands. Prof. Daly, however, points out that 
the suggestion is published, not to express a fixed con¬ 
clusion, but to invite criticism and to' test the idea 
in different parts of the world. If this emergence is 
established throughout the world, its explanation 
cannot be found in a change in the earth’s centre of 
gravity or in a change in its speed of rotation. Prof. 
Daly suggests an increase in the past in the volume 
of existing ice-caps as a possible explanation. He 
calculates that a thickening of the Antarctic ice-cap 
to the average amount of 700 ft. would lower the sea- 
level by about 20 ft. by the abstraction of water from 
the ocean basins. 

A report on two pilot-balloon ascents made at 
Shoeburyness by Mr. N. K. Johnson is published bv 
the Meteorological Office as Professional Notes 
No. 13. Both ascents were made on February 38 
last. It is claimed that the results indicate the 
limitations and uncertainty of the single-theodolite 
method of observation, while they show the accuracy 
obtainable in determining upper-wind velocities and 
directions by the double-theodolite method. The first 
ascent was observed for 74 minutes, and in 48 minutes 
had attained 26,400 ft. The balloon then apparently 
developed a leak, and sank continuously to 12,800 ft., 
when it was lost in a light bank of haze. The 
second ascent was started at 11.50 a.m., 85 minutes 
after the first ascent, and was followed for 116 
minutes. The balloon rose to 32,000 ft. in 64 minutes, 
which is said to be in excellent agreement with the 
rate of ascent given by Dines’s formula. It after¬ 
wards maintained a practically uniform height until 
the 93rd minute, and afterwards fell sl6Wty to 
27,000* ft., when it was lost to view. Both balloons 
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were fallowed by two theodolites 4290 ft. apart, and 
also by a range-finder, The results obtained from the 
range-finder are said to be very much Ie9S accurate 
than those given by the two theodolites, both the 
heights and the distances by the range-finder being 
consistently low by about 10 per cent. 

Mr. N. A. Allen read an interesting paper on the 
current density in the crater of the carbon arc to the 
Physical Society on December 10. By using an arc 
between a positive carbon and two negative carbons 
In the same plane, but inclined to the positive at 
ioo°, he found that the crater was a circular plane 
which could be easily focussed on the screen and 
accurately measured. The distance between the 
carbons corresponded to the largest “silent” current. 
Ten minutes were allowed to elapse before a reading 
was taken, so that the crater had time to assume its 
normal size. Under these conditions Mr. Allen found 
that with a maximum inaccuracy of about 1 per cent, 
the area of the crater in millimetres was equal to the 
current in amperes multiplied by 134. The experi¬ 
ments were made with currents varying between 
2-5 and 10 amperes. 

A thirty-page pamphlet on " Optical Methods in 
Control and Research Laboratories,” just published 
by Messrs. A. Hilger, Ltd,, will prove of great use 
to works physicists and chemists concerned in the 
determination of the refractive indices, absorptions, or 
optical rotatory powers of materials. As a rule, such 
determinations must be mtide on direct-reading instru¬ 
ments, but it is desirable that the observer should 
understand the principles of the instrument which 
he uses, and be able to tell at once when it 
has gone wrong and to set it right. The pamphlet 
contains tables of the ranges and sensibilities of the 
different types of instruments and gives numerous 
references to books and memoirs in which further 
information may be found. 

The October quarterly number of the Journal of 
the Society of Glass Technology contains an article 
by Dr. W. E. S. Turner on “Some Developments in 
the Study of Glass Technology in the Year 1919-20.” 
Dr. Turner states that during the war this country 
produced chemical glass “second to none in the world 
so far as chemical resistance was concerned "; and 
that as regards optical glass, glasses superior to 
those produced at Jena have been made on a com¬ 
mercial scale'in this country, and also in very great 
variety. If it were a question of quality only, Dr. 
Turner adds, then we could very reasonably hope to 
maintain our market intact. But the existing rates 
of exchange in certain foreign countries operate to 
the disadvantage of the industry in this country. 
The article reproduces the fourth annual report of 
the Delegacy for Glass Research, from which it 
appears that, besides a considerable output of research 
work, much has been done to resuscitate the educa¬ 
tional Work of the University of Sheffield in the 
department of glass technology. An appendix to 
the report gives a list of the researches either planned 
or already in progress. Many of these researches are 
in field* In Which other scientific bodies, such as the 
NatftmaT Physical Laboratory, the British Scientific 
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Instrument Research Association, and the Glass Re¬ 
search Association, are also working. The journal 
contains, besides several interesting papers com* 
municated to the society, including one by, v Dr* 
George H. Miles on “The Human Factor in In¬ 
dustry," a useful section of abstracts and reviews. 

The report on the heating of buried electric cables 
which was presented to the Institution of Electrical 
Engineers on December 17 is of interest to men of 
science as well as to engineers. The thermal 
problems in connection with the cables are those 
principally considered, and important results have 
been obtained. For instance, it is proved that the 
thermal conductivity of the paper insulation used in 
high-tension cables is about three times as great 
as that of paraffin wax and practically constant. 
Hence to determine the temperature of the inner cores 
of the cables carrying given currents all that is neces¬ 
sary is to determine the thermal resistance of the 
earth in contact with the lead sheath. The thermal 
conductivity of earth containing 15 per cent, of 
moisture was found to be five times greater than 
that of the paper insulation. Hence by elementary 
calculations it is now possible to calculate the tempera¬ 
ture rise of cables carrying given currents when laid 
in certain soils. A curious result found by one of the 
experimenters was that a cable when buried 4 ft. 
under the ground heated more than when it was only 
buried 1 ft. Hence the cooling by air convection of 
the heated ground in the latter case must have been 
appreciable. It is of interest to notice the close con¬ 
nection between the problem discussed in this report 
and the corresponding problems in connection with 
the electrostatic capacity and the current-flow in 
cables. Kelvin pointed this out eighty years ago, 

A paper read by Engr.-Comdr. C. J. Hawkes 
at the meeting of the North-East Coast Institu¬ 
tion of Engineers and Shipbuilders on Novem¬ 
ber 26 contains a great deal of information, 
derived from experiments on the injection and 
combustion of fuel-oil in Diesel engines. These 
experiments were carried out at the Admiralty En¬ 
gineering Laboratory on both the solid-injection and 
air-injection systems. The engine experimented upon 
was a single-cylinder four-stroke engine having a 
piston of aluminium alloy, 144 in. diameter by 15 in. 
stroke, developing 100 brake-hor 9 e-power at 380 
revolutions per minute. The paper is very long, and 
it is possible to make reference to one or two points 
only. One of the later tests with solid injection 
gave an average fuel consumption of just under 
0 4 lb, per brake-horse-power per hour when develop¬ 
ing 100 brake-horse-power at 380 revolutions per 
minute. The sprayer used in this test had five 
0-016-in. holes, with flats, and a fuel-valve roller 
clearance of 0003 in. In this test the piston had 
been fitted with an obturator ring, which proved 
beneficial. In all the tests the best all-round results 
were obtained from this sprayer* Taking the fuel- 
oils .experimented with in these tests r it has been 
found that up to about too lb. per sq. in. mean 
indicated pressure the fuel consumption with solid 
injection is approximately the same as the fuel con. 
sumption with air injection at the same power and 
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speed after taking into account the power required 
to drive the injection compressor. On an i.h.p. 
basis the consumption is less with air injection, thus 
indicating that the combustion is better with air 
injection. Those interested in the dynamics of cam- 
driven valves will find much of value in the paper. 

Mr. D. Brownlie has made a survey of a large 
number of boiler plants, and in the Chemical Trade 
Journal for August-September he published the 
individual figures obtained relating to different indus¬ 
tries. The details of the performance of sixty typical 
steam-boiler plants used in chemical works are 
tabulated, and he discusses their merits and demerits. 
Since these tests were not applied after careful pre¬ 
paration of the plants, they may be regarded as repre¬ 
sentative of normal working conditions. The true 
average net working efficiency for the whole sixty 
plants was found to be approximately 58 per cent., 
but the author’s experience leads him to the con¬ 
clusion that a modern plant run-on scientific lines will 
give on the average 75 per cnet working efficiency 
for continuous performance, a variation between 65 per 
cent, with purely refuse cogl and 82J per cent, with 
the best quality coal being approximately the limits 


which should exist. If the average efficiency could be 
raised from 58 per cent, to 75 per cent., obviously a 
great saving would result, amounting to, 285,000!. 
per annum on the sixty plants tested. The reasons 
given for the low results obtained are insufficiency of 
grate length, economiser capacity, use of superheaters, 
and insulating steam-pipe covering. Other causes 
are that the feed-water is not properly treated to avoid 
scale troubles, and that the combustion processes are 
not chemically controlled by the use of recorders. 
Brickwork and foundations, too, were found in a bad 
state of repair, with a consequent leakage of cold 
air. The author criticises the use of chimney 
draught and steam jets when mechanical draught 
would serve the same purpose more economically. 
His great insistence, however, is on the necessity for 
supervision of the plant according to modern scientific 
methods, and he proceeds to summarise the rigid 
system of record-taking, which he believes to be 
essential if the best results are to be obtained. A 
number of instruments useful for control purposes are 
mentioned by name, but, of course, their relative 
merits and demerits are not subjects which the author 
can deal with in a single article. 


Our Astronomical Column. 


Skjkllerup’s Comet.—T he following observation 
was secured by Prof. Barnard at the Yerkes Observa¬ 
tory :—G.M.T. December i8d. 2ih. 55-6111., R.A. 
9h. 22m. 13s., “S. deel. i° 37' 49*. The following pro¬ 
visional orbit was deduced from the observations of 
December 13, 17, and 18 : 
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The comet will not become conspicuous, but should I 
be readily visible until the moon interferes with ob- | 
servation towards the end of January. 

The January Meteors.— Mr. Denning writes 
“The shower of Quadrantids (or Bootids, as they are 
sometimes called) is due to recur on the nights of 
January 2 and 3, and it is likely to be conspicuously 
visible this year if the weather is clear, for there will 
be no interference from moonlight. The most favour¬ 
able time to observe the shower will be in the few 
hours preceding sunrise or in the early evening. 
The strength of the shower apparently varies from 
year to year, but its visible character is much affected 
by moonlight and atmospheric conditions. The 
meteors are often brilliant and traverse long flights. 
In *q 18 the radiant point seemed to be 7° or 8° north 
of the usual position, and the display appeared to 
be more abundant than usual." 

The Masses of the Stars.—T he growth of our 
knowledge of stellar masses has been slow; it was 
for a long time limited to the very few cases of 
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binaries the orbits and parallaxes of which were 
known. The next extension came through the spectro¬ 
scope, which demonstrated the binary character of 
Algol variables and the existence of the class of 
spectroscopic binaries. Although the individual masses 
of the latter could not be found without a knowledge 
of the inclination, the results could be used statis¬ 
tically, assuming a mean inclination. One product 
of this research was the fact that the B stars have 
large masses. 

The idea occurred independently to Russell and 
Hertzsprung that double stars showing curvature of 
motion could be used statistically for mass-determina¬ 
tion even when the arc described was so short that 
the orbit could not be deduced. Russell concluded that 
B stars and giant A stars had an average mass of 
eight times the sun’s, while the mass o? the other 
pairs was about double the sun’s. 

.This latter result was provisionally adopted by 
J. Jackson and H. H. Furner in a paper read to the 
Roval Astronomical Society on December 10. They 
utilised all available orbits of binaries, and also several 
hundreds of other pairs the relative motion of which 
showed curvature. The parallax of each pair was 
deduced on the assumption that its mass was double 
the sun’s; its linear motion was then deduced from 
its observed proper motion. 

The resulting aoex of the solar motion is R.A. 
273*0°, dec!. +33*8°, and speed 19*13 km./sec.; the 
latter is so close to Campbell’s spectroscopic value, 
195 km./sec., that it full” confirms the validity of 
the assumption. 

H. v. Zeipel, in the course of an article on stellar 
evolution in the December issue of Scientia, states 
that an attempt is being made at Upsala Observatory 
to obtain the relative masses of the riant stars of the 
different spectral types by a study of the grouping of 
these types in the globular clusters. He says : " One 
can demonstrate . . . that the massive stars congre¬ 
gate in relatively greater numbers than the light ones 
towards the middle of the group. By careful study of 
the distribution of the different types, one can deduce 
the mas? of each.” The,detailed results are not gUren. 
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Education at the British Association. 


F OLLOWING the presidential address (see 
Nature, November 4), the Education Section 
opened its proceedings by receiving an interim report of 
the Committee on Training in Citizenship. The report 
should prove valuable to all who are interested in the 
welfare and future of their country. Five hundred 
extra copies were ordered , and are obtainable by appli¬ 
cation to the Assistant Secretary, British Association, 
Burlington House, W. 1. It includes:—(1) A compre¬ 
hensive syllabus of instruction in civics; (2) an analysis 
of the Scout scheme of training towards citizenship 
by Lt.-Gen. Sir R, Baden-Powell; (3) schemes 
of school management and self-government; and 
(4) suggestions for organising regional study, and 
notes of lessons in regional survey. 

Bishop Welldon, who presented the report, said that 
training in citizenship was the chief educational in¬ 
terest of the day, and that he hoped a book would be 
issued on the lines of the syllabus with the authorita¬ 
tive sanction of the British Association itself. 

, Sir Napier Shaw, in seconding the adoption of the 
report, discussed the conditions that make for good 
citizenship, and suggested that, in the establishment 
of good government, only experience could guide the 
peoples in this'matter, and that it is the business of 
education to enable the rising generation to profit 
by the experience of the past. 

Mr. J. J. Clarke, of Liverpool, presented a com¬ 
prehensive survey of teaching civics to adults. He 
defined civics as a true conception and a recognition of 
the incumbent duties which necessarily accompany 
the association of men passing beyond all question of 
legal contract, and forming the unseen and unforged 
links which bind the citizen of this vast Empire to 
the State. He emphasised the necessity of having 
teachers practically acquainted with details of their 
work, and inspired by high ideals and a love of the 
subject. 

Mr. A. Patterson, of Cavendish House, contended 
that civics should be treated not as a special subject, 
not as an additional subject for the curriculum, but 
incidentally as part of, and as one of the chief 
objects in, other subjects. He urged that the teacher 
should be the student of civics, and hand it on trans¬ 
formed to the child, adapted to his range of experi¬ 
ence and capacity. He thought that various forms 
of school government, and societies in which the 
children take an active part, are better than lessons, 
the children thus learning through their own ex¬ 
perience. 

The papers read before the section dealt mainly 
with ithree important aspects tof educational work, 
viz. :—(1) The relation of schools to life; (2) methods 
of teaching, and the appraisement of ability in a joint 
meeting with the Sub-section Psychology; and (3) the 
place in a national system of education of universities, 
public schools, training colleges, and higher technical 
schools. 

Mr. A. Linecar read a paper advocating the adoption 
of a general governing principle guiding all school 
work, such as the power of concentration of mind. 
All subjects become then a means to an end, and not 
an end in themselves—the broader the curriculum, the 
broader the culture; it becomes possible then to culti¬ 
vate capacity, to appreciate art, literature, beauty, 
Nature, and nobility without struggling to attain sec¬ 
tional high efficiency, to give power to be happy, and 
the possibility of a broad, tolerant, healthy, and full 
mental life. 

Mr. F. M. McTavish dealt with the importance of 
education for the adolescent,* and claimed that it was 
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through secondary education our schools are most 
closely related to life, for it deals with the link between 
childhood and manhood, and therefore on the groundi 
of social expediency secondary schools should be free. 
They only can adequately meet the need of a well- 
marked stage in human growth and development, the 
adolescent stage. Each and all must pass through it, 
whether their parents live in palaces or in slums, and 
therefore the kind of education best suited to It ought 
to be available for all. 

In a paper on the industrial aspects of life in its 
relation to schools, Mr. Bray, Assistant Controller of 
the Training Department in the Ministry of Labour, 
directed attention to the importance of awakening both 
employers and trade unions to their responsibilities 
towards the youthful worker, claiming that up to the 
age of eighteen these young people should be treated 
as workers in course of training, and not as workers 
only. Statistics show that industry as a whole doqs 
not yet recognise the new status ot the boy under the 
Education Act of 1918; no adequate provision has been 
made for trade teaching, for physical welfare, or for 
general training. The question is a vital one: to 
members of trade unions it affects the well-being of 
their sons; to the employers the efficiency of 
their future workmen. The schools have a double 
duty : first to educate industry itself by securing a 
change of attitude towards the juvenile worker 
through industrial problems in the upper classes of 
secondary schools, and secondly to assist industry in 
the selection and training of its entrants. 

An excellent paper by Miss Strudwick reviewed in a 
very happy form the present position of schools in their 
relation to life. In it she indicated some of the many 
causes which prevent them from being as effective as 
they might be, and some of the reforms which are 
necessary, emphasising the need for cultivating inde¬ 
pen dence of judgment, an appreciation of good litera¬ 
ture, and a profitable use of leisure. Miss Strudwick 
urged the value of corporate life in schools as a means 
of developing a sense of responsibility, unselfishness, 
self-discipline, and freedom of criticism. She sug¬ 
gested that co-education was a more natural and 
wholesome way of beginning life, although there were 
many difficulties in the way of its being adopted 
universally. Her plea for a fuller recognition by the 
nation of the importance of a teacher’s work will be 
endorsed by all sections of the profession—** that right 
relation between school and lire can be attained only 
when two conditions are fulfilled, when to those who 
teach their profession is a vocation and the love and 
confidence of their pupils a reward beyond prioe, and 
when those who do not teach are ready to accept in 
their midst those who do, and to make them fee! 
that, in the best and truest sense, they belong to the 
world.” 

In the discussions that followed the Maharaj Rana 
of Jhalawar and Prof. Kilpatrick, of Columbia Uni¬ 
versity, took part. 

A joint meeting with Section E followed to hear a 
paper bjr Prof. J. L. Myres on “ The Place of Geo¬ 
graphy in a Reformed Classical Course.” Prof. Myres 
said that the recent decisions respecting “ compulsory 
Greek ” compelled a drastic revision of classical teach¬ 
ing. In place of language teaching he advocated a 
closer co-ordination between history;. literature, and 
geography, and suggested that the Mediterranean 
region was exceptionally suited to supplement, by con¬ 
trast, homeland notions of geography; the ancient 
narrative and description in translations of man’s be¬ 
haviour under these conditions, and his solutions of 
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social and moral problems in ancient times compared 
with ours, would admirably serve as a foundation for 
a reformed classical education. 

A joint meeting with the Sub-section Psychology was 
well supported. Prof. T. P. Nunn reviewed the pre¬ 
sent trend o-f thought respecting methods of teaching. 
He said it was generally recognised now that true 
learning requires the pupil to be at least an active 
partner in his own education, and that we have 
travelled far in this direction of recent years Fixed 
classes and fixed time-tables could not remain as they 
are if the individual pupil, with his distinctive powers 
and needs, was to be the centre of the business. In¬ 
spired by Dr. Montessori’s success, courageous 
pioneers here and abroad are following up this revolu¬ 
tionary suggestion with pupils of secondary-school age. 

Prof. G. H. Thompson read a paper in which he 
discussed the question : Do Binet-Simon tests measure 
general ability? He combated the conclusion based 
on the results obtained that the general ability evalu¬ 
ated by the tests was in the nature of a general 
common factor present in all performances. 

Dr. Kimmins attracted a large audience to hear his 
paper on dreams of abnormal children—the deaf, blind, 
and crippled. 

A large gathering assembled on the last morning 
to hear an address by the Right Hon. H. A. L. Fisher 
on the place of the universities in a national system 
of education. In Mr. Fisher’s unavoidable absence the 
address was read by Sir Robert Blair. Mr. Fisher re¬ 
ferred to the “ general influence which universities exer¬ 
cise in promoting a spirit of liberal inquiry as opposed 
to that rigid and exclusive system of dogma which cen¬ 
turies ago was the product of intolerant clericalism, 
and is now, in modern democratic societies, preached 
by revolutionary or class-conscious sects.” “If it be the 
cardinal requirement of our modern civilisation that a 
career should be open to talent, then it follows that 
universities should play a much larger part in the life 
of the people than historical accidents have hitherto 
assigned to them." He described how this enlarge* 
ment was going on even before the war, and 
how greatly it had been increased as a result 
of it, In his own opinion the Government 
scheme of grants, W'herebv more than 25,000 ex- 
Service men are now undergoing some form of 
higher education in our universities and colleges, is 
destined to exert a permanent influence over the his¬ 
tory of university development in these islands. In 
addition, our universities will be swollen by a further 
influx of students who otherwise before the war would 
have gone to Berlin or Vienna. The Education Acts 
of 1902 arid 1918 are providing another source of 
recruitment through grants for secondary and coiv 
tinuation schools. Mr. Fisher pointed out how the 
work at the universities was held up for lack of funds, 
and hoped that private munificence will help to supple¬ 
ment and increase the comparatively moderate grant 
which the State is able to provide. A great addition 
to the teaching body of this country is imperatively 
demanded by the circumstances of the time, and he 
urged that the quality of the education which is to 
be given to the rising generations will depend upon 
the extent to which the universities are enabled to 
leave their impress upon the teachers of our schools. 

Mr. Frank Fletcher, headmaster of Charterhouse, 
followed with a paper on “ The Public Schools in a 
National System of Education.” Public schools at the 
present time could scarcely be said to form a part of a 
national system, but Mr. Fletcher argued that the 
question of this relationship has been raised by the 
Teachers (Superannuation) Act of 1918. A consider¬ 
able number of public schools were unable, out of their 
own resources, to provide a satisfactory pension 
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scheme; they would therefore be compelled to seek 
Government assistance, which would entail conditions 
linking them up with the national system, tje claimed 
that no reflections of a derogatory character should 
apply to those who did ask for State assistance, and 
that those schools standing out should not be excluded 
from opportunities of rendering services to the State 
in direct connection with the national system, I'he 
form which this service might take (he said) was tenta¬ 
tively put forward by Mr. Fisher :—(1) That the public 
school should receive boys from county secondary 
schools the numbers of which were too small to allow of 
more than one type of education being given, and yet 
in which might be one or two boys of promise whose 
bent did not coincide with that of the school; (2) co¬ 
operation in the training of teachers, and in the inspec¬ 
tion of secondary schools. Mr. Fletcher urged the 
big public schools to accept inspection by the Board of 
Education rather than that of the universities, so that 
inspectors of the smaller secondary schools should have 
experience of the organisations of the larger type. 
Such service could be rendered without losing that 
individuality which was the essence of their existence. 
The inspectorate would then act as a clearing-house 
of ideas between all types of schools, and each would 
learn from the other and the Board from both. 

Mr. J, C. Maxwell Garnett described by means of a 
colour diagram sixteen different types of education, 
showing their interrelationship, and especially the 
position of the higher technical schools, in what 
he hoped would be a national system established in 
the course of the next ten years. 

Miss Wodehurst (Bristol University) submitted a 
paper on training colleges in a national system of 
education, and argued that there was still a need for 
the two-year-trained teachers as against the three- or 
four-year university student. She urged the desira¬ 
bility of keeping the entrance to the teaching profes¬ 
sion sufficiently wide to admit those who were unable 
to obtain full-time courses of study, and showed that 
there were many sound and valuable reasons why the 
training colleges were better able to provide for 
the two-year student than the universities, especi¬ 
ally for those who would have charge of children 
under twelve years of age. It is well known that 
capacity to profit by a training college experience 
extends far beyond those who can reach matriculation 
standard. The universities of the future could meet 
this need only by lowering their standards of entrance, 
not only for attainment, but also for ability; hence the 
use of the non-university college, with a staff of uni¬ 
versity-trained specialists and a governing body con¬ 
taining university representatives. 

One afternoon was devoted to the question of the 
supply of teachers. An interesting discussion followed 
an admirable paper by Mr. Spurley Hey on the present 
shortage of teachers in elementary schools. The 
reasons for the shortage Mr. Hey attributed to three 
causes :—(1) The failure of the Board of Education's 
policy in throwing over the pupil teachers centres 
and depending on the secondary school to supply re¬ 
cruits; (2) the failure of the Local Education 
Authority generally to realise the importance of 
taking steps to maintain an adequate supply of 
teachers; (j) the hostile and unsympathetic attitude 
of the teaching staff towards the L.E.A. in creating 
a supply. Mr. Hey pointed out how the Board 
had already taken steps to remedy this serious state of 
affairs by (i). its pension scheme; (a) additional 
grants for the payment of better salaries; (3) the es¬ 
tablishment of the Burnham Committee; (4) providing 
avenues of approach to the teaching profession Otfcdr 
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creatine an adequate supply; and he* urged the Board 
to further action by providing more generously to- 
wards the preliminary education and training of 
teachers by exacting severe financial penalties on the 
defaulting L.E.A., and by amending the Teachers 
(Superannuation) Act so as to allow teachers to accept 
important educational administrative posts without 
loss of pensionable service. He suggested that recruits 
are more likely to come forward when the L.E.A. is 
prepared to regard existing teachers less as paid em¬ 
ployees and more as colleagues in carrying on the 
educational service, and to give teachers a place in con¬ 
sultative and administrative work through the medium 
of advisory or Whitley committees, or through mem¬ 


bership of education committees. He finally pleaded 
that teachers should abandon their unsympathetic 
attitude, and that the profession should unite in en¬ 
deavours for its own expansion and improvement in 
the interests of education generally. 

An afternoon was occupied in hearing a papqr by 
Dr, Vincent Naser and discussing the organisation 
of international intellectual relations. A committee 
was formed to deal with the proposals brought for¬ 
ward. The report of the committee upon the educa¬ 
tional value of museums was taken on the third 
afternoon, and the last one was spent in a very 
interesting and enjoyable visit to the summer school 
at Barry. 


Agriculture at the British Association. 


' P H E papers read at the Agricultural Section I 
A covered a wide field, and included several 
of special horticultural interest. The section ■ 
was well supported by the workers attached to the 1 
agricultural departments at Bangor and Aberystwyth, 
who contributed a considerable proportion of the 
papers. The attendance from other parts of the 
country was, unfortunately, rather smaller than usual. 

Following the presidential address, Mr. H. V. 
Taylor (Ministry of Agriculture) read an important 
paper on “The Distribution of Wart Disease in 
Potatoes.” This disease appears to have been recog- j 
nised by Newstead so far back as 1878, but the present 
serious" outbreak dates from about 1898, when speci¬ 
mens of infected tubers were brought to the notice 
of Sutton f s by Kerr, of Dumfries, For a considerable 
number of years the areas infected by the disease 
were comparatively small in extent, and limited prac¬ 
tically to Lancashire, Cheshire, Staffordshire, and the 
south of Scotland. Since then the disease has spread 
with great rapidity, and is now found in all areas 
north and west of a line from Newcastle to Bristol. 
The north-east of Scotland, however, is still quite 
clear. The disease is most prevalent in industrial j 
areas, where potatoes are repeatedly grown on the 
same ground and where there is a less frequent 
change of seed. The use of infected seed is the most 
probable cause of the spread of the disease, and the 
difficulties of transport in the last two or three years j 
have led to less frequent changes of seed and to the 
use of seed from infected areas. The fact that certain 
of the newer varieties of potatoes are very susceptible 
to the disease has doubtless not been without j 
influence. 

By 19 jo it was known that certain varieties were 
immune to the disease, and in 1914 experiments were ' 
begun at Ormsklrk to ascertain definitely which 
varieties were immune. In 1918 the trade was ; 
invited to send in varieties to be tested, and the 
number under inspection greatly increased. The j 
results of these investigations have been to show that 1 
certain varieties, such as Great Scott, King George V., \ 
Majestic,- Kerr’s Pink, Tinwald Perfection, Arran : 
Comrade, Golden Wonder, Langworth, etc., were j 
immune to the disease. The distribution of seed from I 
infected areas is now controlled by the Agricultural j 
Departments of England and Scotland, and the plant- [ 
ing in infected areas confined to Immune varieties. | 
Serious problems were involved In the administration j 
necessary to secure adequate control, but by the j 
energetic action of the Departments of Agriculture the 
difficulties are being largely overcome. The magnitude 
of the tafck involved will be realised when it Is stated 
that some 37,500 acres of potatoes in Scotland and 
abtfyt to,dob acres fn England were inspected this 
atettuttotr ^certain their trueness of type. 
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Mr. F. J. Chittenden contributed a paper on “ The 
Experimental Error in Potato Trials,” describing a 
senes of experiments which had been carried out at 
the Experimental Gardens of the Royal Horticultural 
Society at Wisley in Surrey. The paper dealt first 
with the various factors which influenced the yield 
so far as they are known at present, special attention 
being directed to the conditions under which the seed 
is grown and kept and to the treatment which it 
receives previous to planting. It was shown that in 
carefully conducted experiments when forty plants 
were taken the experimental error was not more than 
±5 per cent. 

Two very suggestive papers were contributed 
respectively by Messrs. T. Whitehead and C. L. 
Walton, of University College, Bangor, on “A Pre¬ 
liminary Report on the Parasitic Fungi of North 
Wales” and “The Agricultural Zoology of North 
Wales.” Mr. Whitehead has made a survey of the 
chief fungoid diseases attacking the cereal and root 
crops of the four northern counties, while Mr. Walton 
has commenced an investigation into the entomo¬ 
logical and parasitological troubles of the farmer 
and stockbreeder, and in particular into certain 
diseases affecting sheep. The work in both cases 
has scarcely got beyond its initial stages, but promises 
to yield useful results. 

Capt. R. Wellington, of the Ministry of Agricul¬ 
ture, gave the results of “An Orchard Survey of the 
West of England,” while Mr. R. G. Hatton described 
the investigations which had been carried out on 
fruit-tree stocks at the Experimental Station, East 
Mailing, since j 912. Mr. Hatton pointed out that 
the trade had long since discarded even the obvious 
dividing lines of vigour and growth characters, let 
alone the precise distinctions of species. The first 
work, therefore, was that of classification, and slocks 
of far greater uniformity than was available in the 
past are now at the disposal of future investigators, 

Mr. S. P. Wiltshire described the methods of infec¬ 
tion of apple-trees by Nectria ditissima , Tub, and the 
various preventive methods of treatment which had 
been tried. 

Prof. T. Wibberley gave an account of his experi¬ 
ments on “Intensive Corn-Growing ” in Ireland 
which he has been carrying on for the past ten 
years. He advocated the sowing of oats very early, 
immediately after the ground was cleared of the first 
crop; at the end of September the crop was cut 
several times or grased, and then manured in the 
spring. In this way it was claimed that heavier 
crons could be grown without danger of their being 
laid. 

An important paper on “The Artificial Production 
of Vigorous Trees by Hybridisation 11 was read by 
Prof. A. Henry; the full paper has since been pub- 
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lished in the Quarterly Journal of Forestry (vol. xiv., 
1920, p. 253). 

The joint discussion with the Botanical Section on 
“Plant and Soil Survey Work” brought forward an 
interesting group of papers on both the chemical and 
botanical sides. Mr. G. W. Robinson (Bangor) 
described the results of his soil survey work in North 
Wales, and showed that attempts to classify the soils 
according to the geological formation from which 
they were derived had proved unsatisfactory. This 
was partly due to large areas having been obscured 
by glacial drifts, and also to the fact that, even in 
the case of soils derived from the underlying rock, 
the variety of soil types is by no means so great as 
that of rock types. 

The soils have been classified into twelve types, 
four of which are composed of soils mainly derived 
itl situ from the underlying rock, while the other types 
include transported soils such as drifts and alluvia. 

Mr. E. A. Fisher dealt with the important question 
of soil acidity, and suggested doubts as to the trust¬ 
worthiness of the ordinary methods for determining 
the “lime requirements" of a soil. 

Prof. R. G. Stapledon described his “Surveys of 
Grassland Districts 1 ’; while Miss W, H. Wortham 
gave a summary of the results of a botanical survey 
of North Carnarvonshire and Anglesey. 

Sir Daniel Hall, Messrs. C. G. T. Morison, T. J. 
Jenkin, G. T. Gimminghnm, and R. Alun Roberts, 
Miss E. N. Miles-Thomas, and others took part in the 
discussiop which followed. Sir Daniel Hall said that 
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there did not always appear to be a clear conception 
as to the object of the work. He suggested the 
simplification of methods, if possible, and- a closer 
attention to the economic side of the question. 

From the discussion two points emerged: (i) The 
soil chemists were quite agreed that the time had 
come for a revision of the methods of soil sampling 
and analysis at present in use, and it was felt that 
it was not desirable to embark on any extensive new 
work before this was done. (2) It was evident that 
there was need for a much closer co-operation 
between the soil chemist and the plant ecologist, 
both in planning survey work and in carrying it out. 
This is more true of England than of Scotland. 

It was resolved to appoint a joint committee repre¬ 
senting plant ecologists and soil chemists to consider 
and report on the whole question. 

At the closing meeting Mr. G. S. Robertson 
described the results of his most recent investigations 
on manuring with ground rock-phosphates. He 
referred to the increasing demand for phosphates both 
at home and abroad and to the difficulty of main¬ 
taining the supply of super phosphates and slag. The 
experiments showed that ground mineral phosphates 
gave results which compared very favourably with 
the returns given by the old basic Bessemer slags. 

Amongst the other papers read were “ Experiments 
on Green Manuring,” bv H. J, Page; “The Sugar- 
Content of Straw,” bv S. Honro Collins; and “The 
Varieties of Oats,” by C. B. V. Marquand. 

At.kxander Lauder. 


Studies of 

M R. C. C. LITTLE has studied ( Journal of 
Genetics t vol. viii., 1919, pp. 279-go) colour 
inheritance in cats, with special reference to black, 
yellow, and tortoiseshell, and gives an explanation— 
not a very easy one—of the rare occurrence of tortoise¬ 
shell males' which may be either sterile or fertile. 
The genetic constitution of the normal colour varieties 
of cats as regards yellow and black pigmentation 
appears to be as follows: B = a factor producing 
black pigmentation, Y=a factor which restricts black 
from the coat, and y=a factor allelomorphic to Y 
and hypostatic to it, allowing black pigment to extend 
to the coat. Mr. Little also discusses (Science, vol. li., 
1920, pp. 467-68) a curious case in the Japanese waltz, 
ing mouse of hereditary susceptibility to a transplant¬ 
able tumour. He concludes provisionally that from three 
to five factors—probably four—are involved in deter¬ 
mining susceptibility to the mouse sarcoma j that for 
susceptibility the simultaneous presence of these 
factors is necessary; that none of these factors is 
carried in the sex (x) chromosome; and that these 
factors Mcndelise independently of one another. In 
another paper (Amer. Naturalist, vol. liv., I 9 20 » 
pp. 267-70) the same investigator criticises Dunn's 
suggestion that there is a linkage between the genes 
for yellow and for black in mice, and shows that the 
facts may be explained by assuming that yellow, 
when present, hampers the action of a lethal factor 
in much the same sort of wav that it hampers the 
activity of the black-forming factor in the skin and 
hair. In a note on “Some Factors Influencing the 
Human Sex-Ratio " (Proc. Soc. Exper. Biol, and Medi¬ 
cine, vol. xvi,, 1919, pp. 127-30) Mr. Little concludes: 
(1) That a significant excess of males is observed in, 
the progeny of human matings involving racial crosses 
as compared with matings within the race; (2) that 
racial crosses between the European races studied 
(Italian and Spanish) wlH produce in the first hybrid 
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generation a significant excess of males (which will 
be economically important to the United States); and 
(3) that there are significantly fewer stillbirths among 
the progeny of the hybrid matings studied than among 
the pure matings. In another paper (Amer. Naturalist , 
vol. liv., 1920, pp. 162-75^ Mr. Little deals with 
exceptional colour-classes in doves and canaries. 
These have been explained on the hypotheses of 
“partial sex-linkage ” and “non-disjunction,” but the 
author thinks it is more legitimate to suppose a fac¬ 
torial change from one gene to its allelomorph, 
perhaps as the effect of “intergenic and intra-celluiar 
environment.” In a note on the origin of piebald 
spotting in dogs (Journal of Heredity, vol. xi M 1920, 
pp. i~4, 3 figs.) Mr. Little deals with two cases in 
dogs which give direct evidence as to the origin of 
spotted individuals, and suggests that a spotted race 
may arise from a self-race, by mutation, without 
passing through a series of minute gradations directed 
by selection. 

Dr. C. B. Davenport (Proc. Nat. Acad. Science, 
vol. iv., pp. 213-14) deals with an hereditary tendency 
to form nerve-tumours (multiple neurofibromatosis). 
Proliferations of the connective tissue-sheaths of 
nerves result in numerous sessile or pedunculate 
swellings. The course of the disease, which is rare, 
is influenced by metabolic changes in the body. There 
is sometimes an associated production of pigmented 
spots in the skin. There is evidence that the disease 
may occur in successive generations, and that it 
behaves as if it were a dominant, occurring in about 
50 per cent, of each affected fraternity. “The fact 
that neurofibromata have an inheritable basis 
strengthens the view that cancers in general bave 
such a basis.*’ In another paper {Jourttal 6 f 
vol. x.* 19x9. pp. 382-84) Dr. Davenport reports a 
case of a Cleveland family where a tendency to 
multiple births has appeared In each of four successive 
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generations. We have also received Dr, Davenport’s 
annual report as director of the department of experi¬ 
mental evolution and of the eugenics record office of 
the Carnegie Institution of Washington. It gives us 
a glimpse of a manifold activity. Investigations are 


in progress on the modifiability of the germ-plasm by 
alcohol, the control of sex in pigeons, the sex- 
intergrades in Daphnia, the heredity of colour in dog£, 
cats, doves, and canaries, heredity in aristogemc 
families, inbreeding in man, and many other subjects. 


The Pan-Pacific Scientific Conference. 


HE first meeting of the Pan-Pacific Scientific 
Conference was held at Honolulu on August 3-20. 
At the close of the meeting a number of general 
resolutions were passed which concerned the confer¬ 
ence as a whole. It was resolved that similar con¬ 
ferences should be held at intervals of not more than 
three years, and that the Governor of Hawaii should 
be invited to take action to make the conference a 
permanent organisation. Other resolutions dealt with 
the desirability of establishing an International 
Research Council, and with the need for the equip- ; 
ment of ships by the Governments concerned for the 
purpose of carrying out scientific research in the 
Pacific Ocean. The last general, resolution was con¬ 
cerned with the promotion of education and with the 
need for the better payment of scientific workers; tKIs 
was dealt with more fully in Nature of October 21, 
p, 249. 

The sections of the meeting have also published a j 
number of recommendations. The section of anthro- j 
pology advocates measures which are similar to those 
urged by Prof. Karl Pearson in his presidential I 
address to Section H (Anthropology) of the British 
Association at the meeting this year at Cardiff. 

It recommends that centres for study and research in 
anthropology should be developed by the expansion of 
university departments or by the alliance of universi¬ 
ties with other research institutions, so that such 
schools may combine all the features of museums and 
of research and teaching institutions. Research is 
particularly necessary into the history and culture of 
the Polynesians in order to reach a satisfactory 
solution of the ethnological problems of the Pacific. 

The resolutions of the section of biological science 
can be divided into three groups; the first deals 
entirely with marine biological survey in the Pacific. 

It is contended that the work should be undertaken 
by the Governments of those countries bordering on 
the Pacific Ocean, and that steps should be taken to 
avoid the overlapping of work which might other¬ 
wise occur. The second group of recommendations 
deals with the land fauna of the Pacific islands. A 
survey of the fauna, and particularly of the mollusca, 
on both the better-known and the comparatively 
unknown islands in the Pacific is advocated. The 
last group of recommendations deals with the flora 
of Polynesia. Surveys are again necessary, and atten¬ 
tion is directed to the importance of investigating 
carefully the flora of new lava-flows. 

Surveys are also the burden of the recommendations 
of the geographical section. Topographical maps of 
many land areas in the Pacific are incomplete, and 
survey^ of the shore-line and coastal waters are neces. 


sary, Continued work Is also necessary in order to 
complete the general magnetic survey of the Pacific 
Ocean, and to extend this work to coastal waters 
where the magnetic phenomena are known to be com¬ 
plex. Recommendations dealing with physical oceanof 
graphy merely emphasise those put forward by the 
biological section when referring to marine biology; 
the two ends could be served by the same expedition. 
Meteorology is also included in the scope of the section 
on geography. Observation at the place of origin of 
typhoons, cyclones, etc., and of the motion of these 
disturbances is necessary, and the establishment of 
an observatory on the Island of Hawaii and the re¬ 
sumption of observations at Macquarie Island are 
advocated. In most cases it Is urged, on the plea of 
expense, that the work should be undertaken by the 
States bordering on the Pacific. 

The section dealing with geology passed a number 
of resolutions advocating extensive geological surveys 
in the Pacific area. It recommends that three maps 
on the international scale of 1 : 1,000,000 should oe 
drawn, one showing topographical features, another 
geological formations, and the third mineral resources. 

! Another important group of recommendations deals 
| with the importance of subaerial and submarine 
j erosion, and asserts the need for research on the geo- 
j logical side of these matters. A plea was also made 
for the planning of research in such a way as to 
correlate the efforts of different workers and to pro¬ 
mote a uniform mode of publication of results. 

Three motives, the need for localised work, for pub¬ 
lication and for the education of people in providing 
safeguards against disaster, and for precise geophysics, 
were the basis of the resolutions passed by the section 
on seismology and vulcanology. The section recom¬ 
mends the establishment of more volcano observatories, 
and also the intensive study of earthquakes in seismic 
provinces as likelv to lead to advances in geophysical 
knowledge. It also advocates that complete statistics 
of earthquakes and eruptions for the whole world 
should be compiled. This project could be furthered 
by the establishment of a central bureau for the Pacific 
which could collect and disseminate information of a 
seismological nature, and later the same scheme could 
be applied to the world. An important resolution was 
that dealing with the training of people in proper 
methods of construction and in behaviour during 
emergencies in countries liable to seismic disaster. 

Polynesia is to be congratulated on having success¬ 
fully gathered together her men of science in an 
endeavour to increase our knowledge of the Pacific 
Ocean and of the conditions existing in the archi¬ 
pelagoes of that side of the world. 


Mathematics in Secondary Education. 


B ULLETIN No. I (1920), recently issued by the U.S. 

Bureau of Education, shows that the authorities 
at Washington are fully alive to the difficulty of the 
problems that confront the secondary schools in this 
era of reconstruction. It contains, under the heading 
“The problem of Mathematics in Secondary Schools," 
a report of a committee which confesses at the outset 
that it has been unable to come to definitive con- 
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elusions. The committee has* therefore contented 
itself with throwing out suggestions based upon an 
analysis of the existing situation in the hope that the 
result will be such a series of discussions and experi¬ 
ments as will enable future committees eventually to 
arrive at definite proposals for reconstruction. 

At the outset the present state of affairs is acknow¬ 
ledged to be entirely unsatisfactory. Traditions are 
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to go by the board, and the admission of a subject 
to the curriculum must be based upon its value in 
relation to the conditions of social welfare. Not only 
mathematics, but all subjects, are to be reviewed and 
revalued. The psychologist has come upon the scene. 
The uncritical belief of tne past in “ mental discipline ” 
is challenged. The general recognition of individual 
differences and the growing practice of differentiation 
and adaptation afford additional reasons for a close 
examination of the usual courses, and side by side 
with this problem is that of the courses best adapted 
for average mortals and for those who will proceed 
to an advanced stage of study. 

As for the method of presentation, the report em¬ 
phatically condemns the old divorce from reality. 
The Ideas and the interests of the pupils must be 
utilised as the environment in which the mathe¬ 
matical conception is to find its natural setting. The 
existence of tne conception within the tnth>wprovides 
the necessary stimulus for its utilisation. Tne ideas 
and interests of the pupil provide it with projects 
and problems to which it desires solutions. The 
instruments for this purpose are to be found in the 
concepts. The “ in strumen tally selected content" 
must be free of all that will destroy potential interest, 
and will make an end of the watertight compart¬ 
ments into which our subject has so long been 
divided. With this instrumental basis of selection 
and procedure it is possible for all to begin together. 
But the future specialist will already, as he proceeds, 
be more attracted than the average student by the 
mathematical relationships, and find pabulum for 
thought in the mathematical instrument itself and 
in the assumptions which in the earlier stages he has 
taken for granted as natural. The place for the fully 
developed logical system is not here as yet, nor will 
it be found in the‘work of the future engineer, who 
will be content with the mathematics which is 
required in the projects and problems of a preliminary 
engineering course. 

Definition is likewise required of the demarcation 
between the practical and the cultural or ‘'inter¬ 
pretative 1 * use of mathematics, and here must also 
be defined the groups which require enough to meet 
their social demands and individual aptitudes. 
These groups must necessarily overlap. The content 
of the course in all cases must be decided by a pre¬ 
liminary study of the irreducible minimum, and that 
is obtained by the rigid exclusion of all material of 
which the specific value for the definite purpose can¬ 
not be fully shown. The proposals do not differ in 
any very marked degree from the conclusions of, say, 
the Committee of the Mathematical Association, which 
some years ago drew up a tentative course for 
average students and for future specialists. There 
is in this bulletin much that is worth quoting. Condi¬ 
tions of space limit us to the following passage, 
which, though it contains nothing new, is neverthe¬ 
less very true, and its teaching cannot be too strongly 
impressed upon the minds of teachers, especially upon 
those of the young and enthusiastic. 

“Teachers . . . only too frequently deceive them¬ 
selves as to the place that the presentation of a 
rigorously logical proof plays in bringing conviction. 
The worth of a sense of logical Cogency can hardly 
be overestimated; but we who teach not infrequently 
overreach ourselves in our aeal for it. The teacher of 
introductory mathematics can well take lessons from 
the laboratory, where careful measurement repeated 
under many different conditions will bring a eonvlc- 
tion often otherwise unknown to the pupil who is not 
gifted in abstract thinking. ^Probably in most 
instances an inductively reached conviction Is the best 
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provocative of an appetite for a yet more thorough¬ 
going proof/’ 

There is one further point that should be noticed: 
the resentment on the part of American' secondary 
schools at the attempts of the colleges to dictate the 
contents of their courses. Any restriction placed upon 
the free play of discussion and experiment is strongly 
deprecated. 


University and Educational Intelligence. 

London. —A lecture on “Some Considerations on 
Tonus and Reflexes’* will be given at the Royal 
Society of Medicine (1 Wimpole Street, W.i) by Prof. 
J. K. A. Wertheim Salomonson, professor of neuro¬ 
logy in the University of Amsterdam, at 5 p.m. on 
Monday, January 17. This lecture has been arranged 
under a scheme for the exchange of lecturers in medi¬ 
cine between England and Holland. Five other Dutch 
lecturers wilt also give one lecture each, particulars 
of which will be announced later. A course of eight 
lectures on “The Physiology of the Embryo, Foetus, 
and Newly-born ” *will be given by Prof. M. S. 
Pembrey in the Physiological Theatre, Guy’s Hos¬ 
pital, at 4.30 p.m. on Thursdays, January 13, 20, and 
27, February 3, 10, 17, and 24, and March 3. Admis¬ 
sion to these lectures is free, without ticket. 


Sir Leonard Rogers has been appointed Stuart 
Mill lecturer in tropical medicine at the London 
(Royal Free Hospital) School of Medicine for Women, 
and Miss Dorothy Maughan lecturer in pharmacy. 

In connection with Somerville College, Oxford, a 
Mary Somerville research fellowship of the value of 
250Z. for three years will be offered in March next. 
Particulars may be obtained from Miss M. F. Moor, 
Old Headington, Oxford. 

Applications are invited by the Senate of the Uni¬ 
versity of London for the Graham scholarship in 
pathology, value 400Z. per annum for two years, and 
tenable'at University College Hospital, Gower Street, 
W.C.i. Particulars are obtainable personally from 
the professor of pathology at the college. Applica¬ 
tions for the scholarship must be sent to reach the 
Principal Officer, University of London, South Ken¬ 
sington, S.W.7, by the first post of Monday, January 
17, 1921, marked “Graham Scholarship.*’ 

On December 20 Mr. J. H. Gardiner, representing 
Messrs. James Powell and Sons (Whitefriars), Ltd., 
in company with Mr. P. Annett, divisional organising 
officer for the Middlesex Education Committee, made 
a visit to Greenhill, Drill Hall, and Harrow Weald 
Council Schools, and addressed the boys who, having 
reached the age of fourteen, were upon the point of 
leaving school. The object was to interest tne boys 
in the glass industry and to suggest to them the 
possibilities of good employment in the glassworks 
that are now being erected at Weaklstone. The boys, 
having been told the character of the work and the 
prospects that it holds out to them to learn one of the 
most important trades in the country, were* invited 
to attend a series of evening continuation classes 
during the coming term, when a syllabus has been 
arranged to give them a thorough grounding in Eng¬ 
lish, arithmetic, the metric system, physical mani¬ 
pulation (woodwork, etc.), freehand drawing, and 
elementary .chemistrv and phvstcs. After attending 
the classes a selection will be made of the st 
promising boys, who will then pass through a special 
course of technical lectures in glass* its chemistry 
and properties. After this they wilt; be drafted into 
the works, where a special laboratory is bei rtgffttted 
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up in which for a .certain number of hours a day they 
will learn the rudiments of the many branches of the 
industry. During the remaining portion of the day 
they will be employed in making themselves useful in 
one or other of the many departments of the firm. 
The speed at which they will learn their business will 
depend upon their own efforts, aided by all the assist¬ 
ance that can be given to them in the way of 
instruction. 

An interesting pamphlet has been published by the 
Universities Bureau of the British Empire, 50 Russell 
Square, London* W.C, 1, containing lists of the 
students and teachers from our Colonies and from 
foreign countries who are studying in or attached to 
the universities of Great Britain. It is a record of 
the large-scale hospitality which is extended by our 
centres Of learning to students of all nationalities. 
India sends us hy far the largest number of 

students; including those from Burma and Ceylon, 
there are as many as 665 Indian students at 

present being educated in this country, of whom 
2q2 are at London University and 125 and 67 respec¬ 
tively at Cambridge and Oxford. South Africa sends 
a large contingent, which is divided among the same 
universities roughly in equal numbers. Canada and 
Australia also have students in Great Britain, 
of whom the greater number are at Oxford; the 
totals for these Dominions are 123 and 12r respec¬ 
tively. Of foreign countries the United States is the 
largest contributor; 329 students in all are over here, 
of which J93 are at Oxford, 68 at London, and the 
remainder are distributed between Cambridge and the 
provincial universities. The subjects which have the 
greatest attraction for both Colonial and foreign 
students appear to be economics and medicine. It is 
also interesting to note that there are 56 Serbian 
and 66 Russian students studying in our universities 
at the present time. 

At a recent meeting of the trustees of the General 
Education Board 01 the Rockefeller Foundation 
grants amounting to 20,251,000 dollars were made 
to ninety-eight colleges and universities for general 
education and for the development of medical schools. 
Of this sum 12,851,666 dollars will be given as i n 
endowment to provide increases in teachers 1 salaries, 
provided that the institutions themselves succeed in 
raising for the same purpose a sum of 30,613,334 
dollars. Medical schorls will benefit to the following 
extent ,*—1,250,000 dollars for endowment and 70,000 
dollars for additional laboratory facilities to Washing¬ 
ton University Medical School, St. Louis; 1,000,000 
dollars for the endowment funds of Yale Medical 
School; 300,000 dollars for improving the facilities 
in obstetrics and 350,000 dollars for the development 
of the teaching of psychiatry in Harvard Medical 
School; and 400,000 dollars for the development of 
a new department of pathology In the Johns Hopkins 
Medical School. For the furtherance of general 
medical research 1,000,000 dollars has been alloted to 
the Medical Research Foundation of Elizabeth, Qusen 
of the Belgians, Brussels. Other grants were made 
for a number of educational purposes, 287,350 dollars 
for co-operation between State universities and State 
Departments of Education in the Southern States of 
America In the fields of secondary and rural educa¬ 
tion, and 500,000 dollars for endowment and 4431500 
dollars for current expenses and equipment of negro 
schools. A grant of 15,000 dollars has also been 
made to the American Conference on Hospital Ser¬ 
ved for the purpose of establishing a library and a 
service bureau, and one of 35,000 dollars' to the 
NMtooaf Committee for Mental Hygiene (VS.) to 
enable^ it to carry out surveys on the care and 
treatment of mental diseases during the year 1920. 
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Calendar of Scientific Pioneers. 

January 1, 1741. John Bernoulli died.— Born at 

Basle in 1667, he. shares with his brother James the 
credit of developing the infinitesimal calculus, their 
mastery of which was acknowledged by Leibni^. 

January 1, 1417, Martin Heinrioh Klaproth died.— 
The first chemist in Germany to adopt Lavoisier’s 
views, he became in 1809 the first professor of 
chemistry in the newly created University of Berlin. 

January 1, 1804. Hohtrloh Rudolf Hertz died.-— 
Hertz, who was born in Hamburg, February 23, '1857, 
went to Berlin in 1878, and later became an assistant 
to Helmholtz. At Kiel in 1883 he studied Maxwell’s 
work, and afterwards at Karlsruhe gave the first 
experimental verification of Maxwell’s electromagnetic 
theory of light. The Hertzian waves used in wireless 
communication arc of the same nature as those of 
light, but of much greater wave-length and with a 
wider range. Hertz died at the age of thirty-seven, 
soon after he hud discovered how to produce and 
detect these waves, but the later development of wire¬ 
less signalling is based upon his fundamental work. 

January 2, 1416. Louis Bernard Guyton do Morveau 
died. —By profession a lawyer, Morveau devoted his 
leisure to chemistry, and in 3787, with Fourcrov, 
Berthollet, and Lavoisier, published the important 
work 44 Method** de Nomenclature Chimiciuc.” 

January 3. 1640/41. Jeremiah Horrooks died.— 
While a curate at Hoole, in Lancashire, Horrooks 
at the age of twenty-two calculated and observed for 
the first time a transit of Venus. This he saw on 
November 24, 1639. Within fourteen months of his 
great achievement he died suddenly at Toxteth. The 
interest aroused by the transit of 1874 led to a 
memorial to Horrocks being placed in Westminster 
Abbey in 1879. 

January 3, 1804. Charles Augustus Young died.— 

One of the most energetic of American astronomers, 
especially in spectroscopic work. 

January 4, 1482. John William Draper died*— 

Chemist, physiologist, and historical and philo¬ 
sophical writer, Draper obtained in 1839 the first por¬ 
trait bv the daguerreotype process, and in 1840 the 
first photograph of the moon. Born near Liverpool 
on May 5, 1811, he emigrated to America, and assisted 
to found, and served as president of, the New York 
Medical School. His “History of the Intellectual 
Development of Europe tf appeared in 1862. Henry 
Draper (1837-82), the astronomer, was his son. 

January 4, 1606. Charles Jaeper Joly died.— Born 
at Tullamore in 1864, Joly in 1897 became Astro¬ 
nomer-Royal of Ireland. 

January 6. 1904. Karl Alfred von Zittel died.— 

Educated at Heidelberg, Paris, and Vienna, in 
1863, when twenty-four, Zittel became professor of 
mineralogy at Karlsruhe, and three years later suc¬ 
ceeded Oppel at Munich. Widely known for his 
writings, such as his “Handbook of Palaeontology ” 
and his “ History of Geology and Palaeontology to the 
End of the Nineteenth Century,’’ he was president of 
the Royal Bavarian Academy of Sciences and a Wol¬ 
laston medallist of the Geological Society. 

January 6, 1913. Louis Paul QalHatet died.—A 
student at the Paris School of Mines, Cailletet’s first 
researches related to metallurgy. Later work led 
him to study gases under pressure, and in 1877 he 
succeeded in liquefying oxygen. A like result was 
obtained at about the same time by Pictet at Geneva. 
Cailletet, who was a member of the Paris Academy 
of Sciences, was in rqm, at his academic jubilee, 
referred to as “the father of modern cryogenics.” 
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Societies and Academies. 

Paris. 

Academy of Sciences, December 6.—M, Henri 
Deslandres in the chair.—G. Lemolne: The mutual 
reaction of oxalic and iodic acids: the influence of 
heat and dilution. Oxalic acid in aqueous solution 
is slowly oxidised by iodic acid to carbon dioxide, 
iodine being set free. The reaction is a slow one and 
well suited for the study of its velocity. Diagrams 
of the effects of dilution and temperature are given.— 
P. Term ter and W. Klllan : The overlapping fragment 
at Mont Jovet (Tarentaise): the glistening schists to 
the north of Bourg-Saint-Mauriee. This fragment is 
shown to have come neither from the north-west nor 
from the west; its probable origin is from the east or 
the south-east, and appears to have been carried from 
the Briangon layer.—A. de Gramont: Table of lines of 
high sensibility of the elements, arranged for analy¬ 
tical work. A table of wave-lengths for use in the 
spectroscopical detection of the elements in analytical 
work. The most prominent and the most persistent 
lines are given, both for eye observation and for 
photography with uviol and with quartz prisms.—M. 
URbenf: The application of the Pitot tube to the 
measurement of the velocity of ships. M. Mesnager 
has recently commented on a note on this subject by 
the late M. Yves Delagc. A note on the same sub¬ 
ject was communicatecf to the Academy so far back 
as iqot by MM. Raverot and Belly, and the apparatus 
there described has been tested on three French ships. 
It was found to be impossible to correct on theoretical 
grounds for the numerous sources of error, and the 
instrument had to be calibrated by running over 
measured distances and drawing a curve giving the 
relations between the readings of the instrument and 
the actual velocities.—G. Dumas and J. Cbuard : The 
homologies of PoincanL—P. Humbert; Laplace’s 
equation in hypertoroidal co-ordinates,—A. EgnelJ: 
Congruences of right lines the mean surface of which 
is a given surface.—B. de Font viol ant; Calculation of 
the strengths of bridges.—J. Guillaume : Observations 
of the sun made at the Lyons Observatory during the 
third quarter of 1920. The observations made on 
oighty-qoe days during the quarter are classified in 
three tables, showing the number of spots, the dis¬ 
tribution of the spots in latitude, and the distribution 
of the faculap in latitude.—A. Danjon : A relation 
between the light of the eclipsed moon and solar 
activity. The luminosity of the eclipsed moon is 
known to vary. Adopting a scale of 5 0 of brightness, 
this has been plotted against the date of the eclipse. 
The resulting curve rises from one solar minimum to 
the next, with a sudden fall at each minimum. The 
passage through a maximum of solar activity is 
marked by no peculiarity.—P. Menard ; A reversible 
mercury 'manometer with damped oscillations.—A. 
Wrard : The interference method for the determina¬ 
tion of quartz standards of length. A description of 
the modified Michelson method employed, in which 
any silvering of the surfaces of the standard is 
avoided, and a table showing the refractive indices 
of two standards for wave-lengths between 435*8^ 
and 643*8/i/*.—G. Riband: Wine continuous absorp¬ 
tion bands of light.—L. de Broglie: The absorption of 
the Rdntgen rays by matter.—F. Bmq : A general 
method of continuous electrical integration.—A. 
Damiens: The sub iodide of tellurium, Tel,. Con¬ 
tribution to the study of the system iodine-tellurium. 
A curve of the melting points of mixtures of iodine 
and tellurium is given. The only definite compound 
appears to. be Tel 4 ; no substance Tel, exists, the 
mixture having that composition being a mixture of the 
tetraiodide and a solid solution of tellurium and tetra- 
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iodide. Both thermal and metallographic analyses 
lead to the same conclusion.—M. Barlot: A complex 
combination of thallium and hydrofluoric acid. The 
double fluoride H,T 1 F* has been isolated. The 
thallium can be precipitated by the usual reagents, 
but the solution gives no precipitate with the usual 
reagents, such as calcium salts, and docs not attack 
glass, although strongly acid to indicators.— M. 
ueloso : The reduction of permanganate by arsenious 
acid.—G. Mignonac : The catalytic hydrogenation of 
hydrobenzamide. Method for the preparation of 
benzylamine. From a study of the reduction of 
hydrobenzamide in alcoholic solution by hydrogen in 
presence of nickel, it would appear that the addition 
product described by O. Fischer is not formed; the 
products are benzylamine, benzalbenzylamine, and 
ammonia.—P. Robin : The oxidation of arisaldoxim : 
the peroxide of arisaldoxim.—A. Mallhe and F. de 
Godon ; The preparation of the methyl deriv¬ 
atives of the xylidines and naphthvlamines bv 
catalysis.-—L. Bertrand : The mode of formation of 
the Pyrenean strata.—F. Gomez*Llucea : The. geology 
of Cabrera, Conejera, and other neighbouring islands. 
—P. T. de Chardin ; The succession of the mam¬ 
malian fauna in the lower European Eocene.—H. 
Joly and N. Laux : The fauna of the lower layers of 
the Aalenian of the Grand Duchy of Luxembourg.— 

A. Boutarlc: The variation of nocturnal radiation 
during clear nights. The intensity of the nocturnal 
radiation during clear nights passes through a maxi¬ 
mum shortly after sunset, and then decreases slowly 
and regularly until dawn.— H. Courtonne : The opposed 
action of soluble chlorides and sulphates on starchy 
materials. A saturated solution of magnesium 
chloride rapidly and completely converts, in the cold, 
starchy matter into soluble starch. Magnesium sul¬ 
phate exerts a contrary action and prevents the forma¬ 
tion of soluble starch in solutions heated in closed 
vessels to 115 0 C.—W. Kopaczewskl : The mechanism 
of the Bordet-Wassermann reaction.—A. Lumttre and 
H. Couturier: The shock produced by the introduction 
of insoluble substances into the circulation. The 
injection of barium sulphate suspended in an artificial 
isotonic serum into the carotid of a dog caused the 
typical symptoms of anaphylactic shock.—A. Bach and 

B. Sbarsky : The estimation of the degradation pro¬ 
ducts of proteid materials in blood serum. The reduc¬ 
ing ferment of milk may be utilised for the detection 
and estimation of small quantities of degradation 
products of proteids.—MM. Desgrez, GulHemard, and 
Saviz: The purification of air contaminated with 
certain toxic gases. A solution containing sodium 
sulphide and soap when used in the form of a fine 
spray has been found to be capable of removing 
cnloropicrin, chlorine, phosgene, methyl chloro- 
formates, acrolein, bromoacetone. cyanogen chloride, 
and benzyl iodide, bromide, and chloride. Various 
mixtures were tried, but none proved to be capable 
of such general application as the above.—M. Kolia- 
Abrest: General method for the detection and esti¬ 
mation of arsenic. 

Sydney, 

Royal Society of New South Wake, November 3 .— 
Mr. James Nangle, president, in the chair.*—], H. 
Malden : A new Angophora. A mallee-like species 
recorded so far from Northbridge on the north, and 
from Kogarah on the south, of Port Jackson. 
It has been passed over as a petiolate- and 
more lanceolate-leaved form of A. corcttfoU*, 
DC., but it is smaller in all its parts, less hispid, 
the inflorescence less corymbose, and with mi 
; differences between the juvenile and mature leaves 
i more accentuated—]. H, Maftdou : Three new spectef 
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of Eucalyptus. The author has previously expressed 
the opinion that important results are awaiting those 
who more thoroughly investigate trees attributed to 
existing forms instead of giving too much attention 
to the search for rare and bizarre forms. This paper 
directly illustrates this point, and the following New 
South Wales trees are proposed as new. All yield 
valuable timbers(a) The Blue Mountains maho¬ 
gany, attributed without doubt to Eucalyptus resinu 
jera , Benth., for so many years, has pale-coloured, 
fissile timber very sharply different from that species. 
(b) The tall grey gum of the counties of Gloucester 
and Durham, hitherto named E, punctata, var. grandi- 
flora, and therefore assumed to have a deep red 
umber, turns out to have pale-coloured, tough timber 
allied to that of the spotted gum (E. maculata, 
Hook.), (c) Less was known of this tree, the type 
of which comes from Wyee, north of Gosford. It is 
a grey gum with a deep red-coloured timber, possess¬ 
ing botanical characters intermediate between E . 
longifolia. Link and Otto (woolly-butt), and E. punc¬ 
tata, DC,, the best known of our grey gums.—L. A. 
Cotton and Miss M. Peart: The calculation of the 
refractive index in random sections of minerals. The 
method employed is a graphical one, in which use is 
made of the stereographic projection. Both refractive 
indices for any given mineral section can be cal¬ 
culated when the form and position of the indicatrix 
are known. The principle is simple, and has been 
applied by Miss Peart to the evaluation of the refrac¬ 
tive indices of the plagioclase felspars for cleavage 
flakes parallel to the (oio) and (ooi) crystallographic 
forms. 

Washington, D.C. 

National Academy of Sciences (Proceedings, vol. vi., 
No. 4), April, 1920. — N. L. Bowen; Differentiation 
by deformation. The deformation of an igneous mass 
during crystallisation, with consequent separation of 
liquid from crystals, has frequently been suggested 
as a cause of variation of igneous rocks, and this sug¬ 
gestion is here discussed in considerable detail under 
the headings of discontinuous differentiation, mono- 
mineralic types as members of composite intrusives, 
monomineralic types as simple “ intrusives/ 1 comple¬ 
mentary dykes, primary banding, and alkaline rocks. 
—T. H. Morgan, A. H. Stnrtevant, and C. B. Bridget; 
The evidence for the linear order of the genes.— 
C. W. Metz : The arrangement of genes in Droso¬ 
phila virilis. Two papers in continuation of the dis- 
eussion of the linear versus spatial arrangement of 
the genes,—G. W. Stewart ; The functions of inten¬ 
sity and phase in the binaural location of pure tones. 
With frequencies of 100 to 1200 d.v., phase is the 
chief factor in localisation with pure tones, the inten¬ 
sity effect being practically nil , or at least verv small.— 
L. T. E. Thompson, C, K. Hickman, and N. Riflolt : 
The measurement of small time-intervals and some 
applications, principal!v ballistic. A description of a 
new apparatus for indicating very small intervals of 
time with application to the ballistics of small arms.— 
H. H. Sheldon : Charcoal activation. The variations 
due to heat treatment may be explained by assuming 
that the structure of the charcoal is modified or that 
the air was the agent causing the variations. Data 
are given and interpreted on the basis of the latter 
assumption.—J. K. Whlttemore • The starting of a 
ship. A discussion with simple integral equations of 
the problem of a particle moving under the action 
of tangential forces dependent on the velocity alone, 
with suggested applications to marine engineering and 
to the study of the laws of liquid resistance,—F. L. 
Hitchcock ; A thermodynamic study of electrolytic 
solutions. The adoption of Gibbs’s principle of 
chemical potential leads to the extension of the 
ordinary theories of melting point, heat potential, and 
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mass law. These extensions are the result of the 
presence in the expression of the chemical potential 
of the solvent for the terms in the second and Kirfxcr 
powers of the concentrations.—I. W. Ballsy: The 
formation of the cell-plate in the cambium of the 
higher plants. Continuation of a previous paper in¬ 
dicating that the type of cell-plate formation there 
described is of frequent occurrence, and promises^ to 
be significant in any general discussion concerning 
the dynamics of cytokinesis and karyokinesis.— 1 . A. 
Barnett: Functionals invariant under one-parameter 
continuous groups of transformations in the space of 
continuous functions. Examples of one-parameter 
continuous groups are given, with in each case a 
functional invariant in terms of which each invariant 
of the group is expressible.—H. Shapley; Thermo¬ 
kinetics of JJometopum apicxdvtum, Mayr. A curve 
is obtained relating the speed of these ants to the 
temperature. The speed is less erratic at higher tem¬ 
peratures, and increases over a 30° C. range from 
0‘44 cm. to 660 cm. per second.—J. Loeb; The 
influence of ions on the osmotic pressure of solutions, 
A summary and discussion of an extensive series of 
experiments. At lower concentrations of the elec¬ 
trolyte the influence of the anion increases more 
rapidly with increasing concentration of the elec¬ 
trolyte than the depressing effect of the cation, while 
at higher concentrations the reverse occurs. The 
turning point lies for a number of electrolytes at a 
molecular concentration of about tw/256.—D.^ H. 
Tennent; Evidence on the nature of nuclear activity. 
The basophilic bodies are not in ^ the nature of 
chromidia, but are the result of indirect nuclear 
activity. The explanation offered for the formation 
of the basophilic extra-nuclear bodies described is in¬ 
tended to be suggestive rather than conclusive.—A. C. 
Hardy; A study of the persistence of vision. 
Measurement of the persistence of vision for several 
colours within a rone the semi-vertical angle of which 
is about 40°.—R. Pearl: A contribution of genetics 
to the practical breeding of dairy cattle. A summary 
of investigations extending over many years with 
respect to the value of 224 Jersey Registry of Merit 
sires in relation to their transmitting qualities in 
milk-production. This work gives the breeder in¬ 
formation of a sort that he has never had before, and 
that enables him at once to form a real judgment of 
the worth of various bulls which appear in the 
pedigree of Jersey cattle. 

(Proceedings, vol. vi., No. 5), May, 1920.— 
H. H, Laugblln; Calculating ancestral influence 
in man. The problem is that of measuring 
ancestral influence by tracing chromosomes. By 
applying" principles of combination and chance, 
the ’ probability that a given complex situation 
will result from a given set of constituent conditions 
may be formulated mathematically. The formulae 
here given are foundational, and are stated in general 
terms the validity of which depends upon their pre¬ 
senting correct mathematical pictures of chromosomal 
processes which work out in the germ-cell cycle.— 
G. Modes and J. F. McClendon ; The effect of anes¬ 
thetics on living cells. An attempt to determine the 
effect of different anaesthetics on several activities or 
properties of living cells. Not all anaesthetics had 
the same effect, and the same anaesthetic affected 
the same activity of a plant differently from an 
animal, and different activities of the same cell 
differently. AH the anaesthetics tried increased plant- 
cell respiration and permeability .—-R. A. Daly : A 
general sinking of sea-level in recent times. The 
facts at hand seem to permit belief in the synchrony 
of the different strand-markings and emergences here 
considered, but further investigation is needed.— C. C- 
Little ; A note on the human sex ratio. A brief study 
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bt data collected at the Sloane Maternity Hospital in 
toew York City*— O. Blackwood; The existence of 
homogeneous groups of large ions. It is found that 
for ionisation from spray and from hot wires the 
gradation in the size of the ions is continuous, as 
the mobility curves do not show sharp, separated 
peaks. The conclusion favours the hypothesis of Sir 
J. J. Thomson.—E. J. Cohn ; The relation between 
the isoelectric point of a globulin and its solubility 
and acid-combining capacity in salt solution. A de¬ 
tailed discussion of the effect of sodium chloride upon 
the solubility of tuberin and the effect upon its acid¬ 
combining capacity.—H. P. Armsby, J* A. Fries, and 
W. W. Braman; The carbon dioxide : heat ratio in 
cattle. Within a range of 5 to 27 grams of feed 
•er kg. live-weight a simple equation may be used 
for computing tne (C 0 8 : heat) ratio when the live- 
weight and the amount of feed consumed are known. 
Thus the heat production may be computed from the 
observed CO* production.—H. S. Vandiver ; Rummer’s 
memoir of 18^7 concerning Fermat’s last theorem. 
It is shown that the proofs given by Rummer are 
inaccurate and incomplete in several respects.—D. L. 
Webster; An improved form of high-tension direct- 
Current apparatus. A description of an improvement 
in apparatus previously described.—R. W. Glazer; 
The effect of the concentration of nitrates on the 
reducing powers of bacteria. A number of species of 
micro-organisms were tested in Witte’s peptone media 
containing various molecular concentrations of NaNO, 
and KNO,. _ 

Books Received. 

The National Physical Laboratory. Collected Re¬ 
searches. Vol. xiv., 1920. Pp. iv+308+plates. 
(London : H.M. Stationery Office.) 25$. net. 

Annual Report of the Board of Regents of the 
Smithsonian Institution, Showing the Operations, 
Expenditure, and Condition of the Institution for the 
Year ending June 30, iqi8 . (Publication 2549.) Pp. 
xii-f 613+plates. (Washington : Government Printing 
Office.) 

Smithsonian Institution. United States National 
Museum. Bulletin 109. Contributions to a History 
of American State Geological and Natural Historv 
Surveys. Edited by G. P. Merrill. Pp. xviii+54Q+ 
3*7 plates. (Washington: Government Printing 
Office.) 

Smithsonian Miscellaneous Collections. Vol. Ixxi., 
No. 1. Smithsonian Physical Tables. (Publication 
3*30.) Seventh revised edition prepared by F. E. 
Fowle. Pp. xlvi+450. (Washington : Smithsonian 
Inst itutio n.)_ 

Diary of Societies. 

SATURDAY, jAimir J. 

Annual CojrrriiEXc# or Educational Associations (at Unirerrity 
College, Gower Street), at 10.30 a.m.—A Joint Conference on The 
Can of Psyoho-analyst* in Education. 

Hot At Institution Or Ghiat Britain, at 3 .—Prof. J. Arthur Thom¬ 
son : The Haunts of Life: The Open B«a (Juvenile Leotures). 
Gn.sv.ttT White FiLLOwsirir (at 6 Queen Square, W. 0 . 1 ), at 8.~ 
Lecture. 

Monday, janttaht a. 

Rotal Geoohaphicai, Socim (at .fflolian Hall), at 3 . 30 .—F. King- 
don Ward : The Travels of a Plant-Collector on the Borders of 
China (Christmas Lecture). 

Rotal Institute or liftmen A mew mere, at 8.—Discussion: Pro¬ 
fessional Questions. 

Aristotelian Societt (at University of London Club. 21 Gower 
Street), at 8.—o. A. JUohardsnn; The How Materialism. 
gocuTT or Chemical Induswct (at Chemical Society), at 8.—G. H. 
Thurston: The Smith Continuous System of Carbonisation,—Dr. 
T. Masson and T. L. MoKwan i ( 1 ) The Recovery of Solvent Vapours 
from Air. Part T.. The Use of Cresol for Ether-Aloohol \ Parr II.. 
The Use of Sulphuric Anid for Ether-Alcohol. (8) The Analysis 
of Liquid and Gaseous Mixtures of Ether, Alcohol, and Water. 
TUESDAY, January A 

Rotal Ittmtuno* or Great Britain, at 3 .—Prof. J. Arthur Thom¬ 
son: The Haunts of Lifer The Great Deeps (Juvenile Lwtnree). 
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Rotal Photoohamic Boouii pr Qmm , Ramw, at 2U*N,. K. 
Luboehes; The Results of the Demonstration of Portmture by 
ArtiAcial Light of October 5, 1880. 

Mathematical association (Annual Meeting) (at London Day Train¬ 
ing College) .—Prof. A. 8 . Eddington; RMatiritr.—Dr. B . 
Brodetsky 1 Aeroplane Mathematics.—^The Rev, g. fit. Clarke: 
The Teaching of Mathematics to Boys whose Chief Interests aTe 
Non-Mathematioal.—Prof. E. T. Whittaker: Borne Unsolved Ques¬ 
tions and Topics for Research.—Miss E. If* Read: Results of 
Visits Paid to Lyodes of Paris and other Centres, and the Study 
of Education there, particularly from the point Of view of 
Mathematics. 

The Association or Science Teachers (at University College).— 
Mies M. B, Thomas: Presidential Andress.—Dr. J. 0. Drum¬ 
mond : Vitamines. 

WEDNESDAY, Januart 5. 

Kotal Hooiett or Arts, at 3. 

PnisiCAL Socim and OPTICAL Society ’e Exhibition (at Imperial 
College of Soienoe), from 3 to 10. At 4.—Sir W. H. Bragg: 
Sounds in Nature. At 6 .—Prof. A. Barr: The Optophone. 

Geological Booutt or London, at 5.30.—Prof. 8 . H. Reynolds: 
The Litholbgioal Succession of ^he Carboniferous Limestone 
(Avonian) in the Avon Seotlon at Clifton.—Miss E. Bolton: The 
Carboniferous Limestone of the Wlokwar-Ohlpping flodbury Area 
(Gloucestershire). 

THtrjf^DAr, Januart fi. 

Rotal Soccott or Arts, at 3.—filr Frederick Bridge: The Cries of 
London which Children heard in Shakespeare's Tim* (Juvenile 
Leoture). 

Rotal Institution or Great Britain, at 3.—Prof. J. Arthur Thom¬ 
son : The Haunts of Life: The Freshwatera (Juvenile Lectures). 

Phteical Societt and Optical Society's Exhibition (at Imperial 
College of Science), from 3 to 10 . At 4.—Prof. A. Bam The 
Optophone. At 8.—O. R. Darling: Some Unusual Surface Tension 
Phenomena. 

. FRIDAY. January 7. 

Rotal Geographical Bochett (at JEolian Hall), at 3.30.—Lt.-Col. 0. 
Smith t Life on the Gilgit Frontier (Christmas Leoture). 

SATURDAY, Januart B. 

Rotal Institution or Great Britain, at 3.— Prof. J. Arthur Thom¬ 
son : The Haunts of Life: The Conquest of the Land (Juvenile 
Lectures). 


CONTENTS. page 

The Nile, Egypt, And the Sudan. 

Poynting’s Scientific Papers. By Sir J. J. Thomson* 

O.M., F.R.S. . 

Scottish County Geographies. By Prof. J. W, 

Gregory, F.R.S. ,. 

Conifers . 

Physiology for Students and Praetitionsrs . . . 

Our Bookshelf . , . . 

Letters to the Editor:*— 

The British Association.—Prof. Arthur SmltheUs, 

F.R.S. 

Science and Fisheries.—Prof. W. C. McIntosh, 

F.R.S.; Henry G. Maurice, C.B. 

Propagation of a Finite Number of Waves,—A. 

Mattock, F.R.S.. 

Solar Variation and the Weather.—L. C. W, 

Bonacina. 

Name for the Positive Nucleua.—Dr. E. B. R. 

Prideaux ....... . 

The Physical Meaning of Spherical Aberration.— 

L, C. Martin . 

Mao and the Scottish Fauna (ItlustraUd.) .... 
Some Problems of Lubrication. By W. B. Hardy, 

F.R.S. .. 

Obituary 

Prof^ Halo Glglioli. By Dr. E. J. Russell, 

Dr. C. A. Sadler ! ! ! ! . ! ! ! ; ! ! | ‘ ! 

Notes. . 

Our Astronomical Column ;— 

Skjellerup’s Comet. 

The January Meteors.. 

The Muses of the Stars . ... , , 

Education at the British Association ....... 

Agriculture at the British Association. By Dr. 

Alexander Lauder.. 

Studies of Heredity.. . 

The Pan-Pacific Scientific Conference. 

Mathematics in Secondary Education . 

University and Educational intelligence . * . 

Calendar of Scientific Pioneers. 

Societies and Academies .. 

Books Received v / * V 

Diary of Gocietica.* , , / . . „ . 4 ; / 


557 

£59 

S# 

5 P 

564 

565 

5«5 

5$7 

567 

567 

567 

$68 

5 6 9 


$73 

573 

574 

578 

S 7 f 

S 7 « 

579 

5 ** 

S §3 

5«3 

5*4 

s! 

























NA TURE 


589 



THURSDAY, JANUARY 6, 1921. 

Editorial and Publishing Offices: 

MACMILLAN tr CO., LTD., 

ST. MARTIN’S STREET, LONDON, W.C.2. 

Advertisements and business letters should be 
addressed to the Publishers. 

Editorial communications to the Editor. 

Telegraphic Address: PHUSIS, LONDON. 
Telephone Number: GERRARD 8830. 


The Cost of Education. 


T HERE has just been issued the Seventh 
Report of the Select Committee on National 
Expenditure, a document, including appendices, 
of twenty-three folio pages, sixteen of which 
are devoted to the expenditure on public 
education, a subject which receives caustic criticism. 
It would appear that the net cost of educa¬ 
tion for the year 1920-21 for all forms of 
education from the public elementary school to 
the university throughout the United Kingdom is 
estimated at the vast sum of 97,206,548/., of which 
<>0,081,831/. is derived from taxes and 37,124,717/. 
from rates. This figure is in striking contrast to 
that of less than ninety years ago, when the local 
authorities contributed nothing from the rates and 
the only grant from the Exchequer was one made 
for the first time in 1834 of 20,000/. in aid of 
school buildings and not of their maintenance. 
This was the measure of our indifference to the 


cause of public education, from which the nation 
has suffered irremediable loss; it enabled more 
progressive nations with a finer insight into things 
of real value to compete with us in all departments 
of civilised life and its varied activities, to our 
great disadvantage. 

Undoubtedly in these strenuous times all pos¬ 
sible economies in national and local expenditure 
ought sedulously to be promoted, but it would be 
a foolish, not to say a disastrous, policy to limit 
unduly the expenditure in the means and encour¬ 
agement of public education, especially for the 
NO. 2671 , VOL. 106] 


mass of the people. It is demonstrable that a 
large percentage of this mass is susceptible to the 
greatest advantages which can be offered to it of 
facilities for the highest available education that 
the country can give. The Education Act of 1918 
and the zeal which prompted and sustained its 
promoters throughout the lengthy debates in 
Parliament is the subject of deprecation in the 
Report, chiefly on the ground of the large expense 
in which the nation would be involved in carrying 
out its provisions at the present difficult time. 
Surely it is forgotten that expenditure upon educa¬ 
tion, wisely directed, is, with this qualification, a 
truly productive effort which will repay the nation 
a hundredfold within a generation. 

The strictures in which the Committee indulges 
indicate a lack of genuine sympathy with the vital 
claims of the people to the benefit of a longer 
continued means of education for their children. 
Their claims go much beyond the demand for the 
familiar “three RV; they require that the 
best fruits of literature and science shall 
be brought within their reach. The Com¬ 
mittee views with something like dismay “an 
enthusiasm for education ” on the part of the 
Hoard of Education, to which Mr. Fisher replies 
that “a Board of Education which was not en¬ 
thusiastic for the promotion of education would 
not deserve to exist.” It makes suggestions having 
for their object the serious curtailment of expendi¬ 
ture under the Education Act of 1918; such, for 
example, as would involve the withholding of the 
proposed continuation schools, one of the most 
valuable features of the Act; the prolongation of 
the vicious half-time system which mainly prevails 
in the textile districts of East Lancashire and West 
Yorkshire; the stoppage of new developments 
in the building of schools, both elementary and 
secondary, in certain towns and rural areas—this 
last policy has already been largely adopted by 
the Board of Education during the last five years, 
having regard to the high prices of materials and 
of labour, yet, it must be admitted, to the detri¬ 
ment of educational progress—the limitation of 
means of medical treatment so vital to the welfare 
of the elementary-school child; and finally, among 
other important developments made possible by 
the Act, the curtailment of the means of higher 
education so essential to the progress and well¬ 
being of the nation—objects which are set forth 
so ably in the Report of the Adult Education 
Committee and by the Workers’ Educational 
Association. 


X 
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It must be acknowledged that since the con¬ 
clusion of the war there has been a remark¬ 
able development in public opinion as to the 
importance and value of education. The 
demand for secondary education has increased 
enormously, and the claims for admission 
to technical colleges and universities have 
been almost too great for their resources in teach¬ 
ing staff and equipment. In the year 1913-14 the 
number of full-time university students in the 
British Isles was roughly 30,000, or about 6 5 per 
10,000 of population. The figures available for 
the year 1918-19 show that the number of 
students had almost reached 40,000. The number 
of students per 10,000 of population had jumped to 
8*6; almost one in every thousand was receiving 
university training. 

There has been but slight consideration given 
in the Report of the Select Committee to the 
enormous rise in the cost of materials and equips 
ment, especially in reference to the secondary 
schools and technical institutions, during and since 
the war, nor has sufficient weight been given to 
the necessary rise in the salaries of the teaching 
staff due to the increased cost of living. This 
item alone accounts for 21,000,000 1 in the esti¬ 
mated expenditure. If the schools and the higher 
institutions of learning are to be staffed efficiently 
with well educated and trained men and women, 
adequate salaries and prospects, and an assured 
provision such as the Teachers (Superannuation) 
Act affords for the time when they are no longer 
capable of rendering effective service, must be 
offered. 

Mr. Fisher in a recent interview shows conclu¬ 
sively with regard to the Report in question that 
there are adequate safeguards in respect of ex¬ 
travagant expenditure both on the part of the 
Board of Education and on that of the public 
represented by the ratepayer. The nation will be 
well advised to encourage by all the means in its 
power the desire which is so plainly manifest for a 
longer life in the schools and for the advantages 
of an efficient secondary and university education 
for those who are qualified to receive it. Now 
that the war is over we are entering upon a serious 
and strenuous time, when all the trained brain 
power at our command will be needed to meet 
the competition which we shall assuredly be called 
upon to face, and after all, as Mr. Fisher truly 
said in the interview before alluded to, “a nation 
which can afford to spend 400 millions a year 
upon driuk and 100 millions upon tobacco is not 
quite at the end of its resources." 
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Territory Rod Bird Behaviour. 

Territory in Bird Life . By H. Eliot Howards 

Pp. xiii + 308. (London: John Murray, 1930.) 
Price air. net. 

N the publication of his “British Warblers’* 
(1907-14) Mr. H. Eliot Howard took rank 
as a naturalist of marked ability, as an observer 
who could be trusted, and as an interpreter well 
trained in scientific method, fertile in suggestion, 
cautious in application, and, above all, insistent 
on the importance of keeping in close touch with 
the evidence afforded by patient and systematic 
field-work. A salient outcome of his monograph 
was a re-grouping of the phenomena presented by 
birds in their breeding haunts around a concept 
of “territory.” He has now marshalled the evi¬ 
dence in favour of this hypothesis in a work which 
neither the biologist nor the comparative psycho¬ 
logist can afford to neglect. 

To grasp Mr. Howard’s root idea, we mu*t 
recall the familiar routine of a bird’s behaviour— 
and it is clearly with behaviour that observation 
must primarily deal. There is an orderly sequence 
the biological value or utility of which is centred 
in race-maintenance. Within this we can readily 
distinguish successive phases which are contribu¬ 
tory to the routine as a whole. In the life of the 
wide-range migrant there is departure from the 
south, arrival in England, settling down in some 
part of the country, mating, sexual union, nest¬ 
building, incubation, feeding and rearing of off- 
spring, and then departure from the breeding, 
quarters to the south. All this is familiar enough. 
But closer observation discloses other facts. The* 
males arrive in advance of the females; each male 
settles down in a restricted area within which 
some bush or tree is thenceforth his headquarters ; 
the extent of this area is determined by the range 
of flight in oft-repeated excursions from the head¬ 
quarters, and constitutes the “territory,” which 
varies in size according to the species; the male 
bird is intolerant of any intruder into this terri¬ 
tory, especially of a male of his species, fights him, 
and drives him out; he sings with maximum vigour 
at headquarters before any female is in evidence; 
this expression in song makes an attractive im¬ 
pression on some hen bird when she arrives »n 
migration from the south; she becomes his mate, 
lives with him within the territory, and helps to 
drive out intruders. Mating is consummated* a 
nest built, and a brood reared within the territory,, 
which affords, in the main, sustenance to the 
family; and in due season they depart. Now, of 
coute\ the sexual act may be regarded as the 
pivot ori which the whole system of .tehavfotsir 
turns. But Mr. Howard contends that, to change 
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the metaphor, the territory is the scene of the 
drama between arrival and departure; that the 
territory is secured and defended and the out¬ 
burst of song' in evidence before the females 
arrive; and that the size of the territory is such 
ns to meet the requirements of the future. He 
holds, then, that the territory, if not the pivot in 
which the cycle of behaviour is centred, is the hook 
-of biological utility on which it is hung. 

Now, with regard to any routine of behaviour 
or phase therein, four questions arise: (i) In re¬ 
spect of the behaviour itself, is it unlearnt, or is 
it acquired in the course of individual experience? 
(z) Under what conditions of external stimulation 
does it come? (3) What is the good of it—its bio¬ 
logical value? and (4) On what, in the constitu¬ 
tion of the bird, does it depend? To the first 
three questions observational evidence affords the 
data for a reply. The answer to the last is in 
large measure a matter of inference. 

As to the first, Mr. Howard is quite clear that, 
on the evidence, much of the behaviour involved 
in territorial routine is in form unlearnt. In so far 
us it is unlearnt, it is instinctive. This does not 
mean that the constituent details, as the matter 
incorporated in the behaviour as a whole, are 
purely instinctive. They are obviously in large 
measure learnt. Skill in their performance has 
been acquired. It means that the male bird in his 
first year occupies and protects the territory, and 
acts therein in specific ways, without having learnt 
by previous experience this form of behaviour- 
routine as a whole. Secondly, the external 
stimulation is, in Mr. Howard’s opinion, 

afforded by the territorial situation, and not, 
in the early stage, by the presence of a 
female. To drive away an intruder involves, 
of course, the stimulus of his presence; it 
is, however, within the territory that the occu¬ 
pant attacks him; elsewhere, beyond its confines, 
the behaviour is no longer the same. The terri¬ 
tory is, therefore, a feature of the situation that 
counts. Thirdly, it is clear enough, on the evi¬ 
dence, that the procedure has biological value. 
But—and this is of prime importance—Mr. 
Howard does not regard the prospective value of 
instinctive behaviour as implying the presence in 
mind of an end for the sake of which the bird acts. 
The biological value of securing a territory is the 
mating which follows in due course. We expect 
this outcome because we have knowledge of rou¬ 
tine based on observation. But if the male in his 
first year has never mated, he cannot, on the 
T>asia of individually won experience, foresee 
ithls mating and what follows thereon. It is 
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not for him an end to be attained by his 
behaviour. This is important—nay, essential 
—to the interpretation offered. For if there be 
inherited knowledge , the whole matter 4 s easily 
explained as due to ancestral experience trans- 
mitted through “memory” to the bird that be¬ 
haves under its guidance. 

We come, then, to the fourth question: On 
what, in the constitution of the bird, does the. be¬ 
haviour depend? Mr. Howard refers to physio¬ 
logical changes in the organism which are cor¬ 
related with tendencies to act in just that way 
which is open to observation in the unlearnt be¬ 
haviour. This is what we speak of in a broad and 
general way as the nature of the bird. But this 
nature, and the correlated psychical nature, is dif¬ 
ferent on different occasions. It is also at¬ 
tuned to the circumstances at the time, and 
gives to the behaviour much of its biological value. 
Such an attunement of the nature Mr. Howard 
calls a disposition. It is a state of physiological 
and psychical preparedness to act appropriately 
when the requisite stimulation is afforded. At 
the moment of action it is focussed as impulse. 
Thus at least may be interpreted many of Mr. 
Howards statements, though in others there 
seems to be little difference between disposition 
and impulse. He often speaks of the disposition 
or the impulse as being “rendered susceptible to 
stimulation.” For example, the territorial situa¬ 
tion renders the impulse to drive away intruders 
susceptible. Some might prefer to speak of 
the susceptibility of the bird when it is in 
such a state as to respond to these or 
those external conditions. We thus avoid the 
risk of hypostatising a disposition or “an 
instinct.” The essential point, however, is that 
the disposition that is inferred from the perform¬ 
ance of unlearnt acts has factors which are con¬ 
genital, and do not depend on individually won 
experience. 

Brief illustration may here be given of changes 
of disposition. During the winter, before the 
mating season, lapwings live together in flocks. 
The males are seemingly on the most friendly 
terms with each other. Just such minor squabbles 
occur as may give some savour to the life of 
enjoyment. The females are, for the males, just 
other birds in the flock, and are not viewed, so 
to speak, in the light of a disposition to mate. 
Then in due season come the changes which con¬ 
stitute ad hoc physiological and psychical pre¬ 
paredness. Now one male and now another 
leaves the flock and occupies a territory in the 
fields; and, once there, he is intolerant of other 
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males, fighting with any intruder for all he is 
worth. With the physiological change (partly 
due to specific internal secretions contributed to 
the blood-stream) there is a complete psychical 
change in the dispositional att.unetnent of the 
bird’s nature. Substantially the same presentation 
afforded by another male is now linked with quite 
different modes of overt behaviour* No longer j 
gregarious, he is a solitary occupant of a restricted | 
domain, driving all other males away. Presently : 
he is joined by a mate, and the normal routine i 
of reproduction runs its course. But if a cold j 
snap should comc on, the separated males may I 
reunite in a flock, and the male is then no longer j 
intolerant of other males. The physiological state 
probably reverts to its winter poise, and with this 
is correlated a reversion to the previous psychical 
disposition. But it seems that when a male bird 
(lapwing or other) has secured a territory and is 
intolerant therein of all others save a mate, he 
sometimes returns for a while to the flock which 
occupies a neutral area. There he is‘ no longer 
intolerant of others, but moves among them on 
quite friendly terms. Hence in different cir¬ 
cumstances, (1) in his territory and (2) in the 
flock, his disposition is different, so that occu¬ 
pancy of a territory appears to be a determining 
condition of the behaviour observed therein. If 
this sort of thing occurred in so marked a form 
in human life, it would perhaps be attributed to 
" dissociation,” and described as an instance 
of double personality, two 11 streams of con¬ 
sciousness ” being separated as if by a barrier. 
In any case, just thus, it seems, does the male 
bird in his first year behave, though he has never 
so behaved before, or seen others so behave. 

Exigencies of space preclude more than an out¬ 
line sketch of Mr. Howard’s main thesis. The 
treatment in detail is admirable in its method of 
raising and meeting difficulties with no attempt 
to shirk them. The way in which the expression 
of song may produce a different impression on 
others at different times and in different cir¬ 
cumstances is dealt with suggestively. All may 
not agree with Mr. Howard’s conclusions; but all 
will admit the transparent candour of a genuine 
seeker after truth. One would like to comment 
on his contribution to the solution of the difficult 
problem of migration—turning upon the alter¬ 
nating interplay between the territorial and the 
gregarious poise in disposition. But lack of space 
forbids. The book is well written, well printed, 
and well illustrated, with photogravures from 
drawings by Mr. G. E. Lodge and Mr. H. 
Grdnwold. 

C- hi. M. ' 


Airscrews in Design and Performance 

A irscrewa in Theory and Experiment . By A. 
Fage. Pp. ix + 198 + 7 folding plates. (London ; 
Constable and Co., Ltd., 1920.) Price 34*. 

T i$ difficult to place this book in the scheme 
of aeronautical progress, for it does not deal 
adequately with either the theory or the practice 
of airscrew design. The author has not succeeded 
in the idea expressed in the first sentence of his 
preface, where he says that “an endeavour has 
been made to present in this work an accurate 
and comprehensive account of the science of the 
airscrew from both its theoretical and experimental 
aspects.” It is well known to all those connected 
with the experimental side of aeronautics that Mr. 
Fage, as a result of his position at the National 
Physical Laboratory, has had greater facilities for 
original work than any other British worker. The 
number of papers in his name which occur in the 
bibliography testifies to his activities, and the 
book cannot fail to have an importance in many 
directions. One would select chaps, v., vi., and 
vii.—that is, those dealing with experimental data 
—as justifying the writing of this book. 

What is missed is the presentation of the results 
of research in a form which stimulates application 
to the workaday theories of the immediate future. 
Instead, one finds a very important recent develop¬ 
ment of theory compressed into one and a half 
pages of the book in such a way that, without prior 
knowledge, it conveys nothing to the reader. The 
basic theorem on which design rests comes from 
the conception that the several elements of an air¬ 
screw blade produce an airflow which'is essentially 
of the same character as the flow round a wing. 
The application of this theory to aerial propellers 
is due to Drzewiecki and Lanchester, but after 
some little use and comparison with experiment 
it was found to be insufficiently accurate for design 
purposes. The necessary idea for a next approxi¬ 
mation was obtained from a realisation of the fact 
that a wing is always moving into fresh air, whilst 
an airscrew blade moves into air disturbed by other 
blades and by the previous passages of the Wade 
itself. The thrust of an airscrew, being produced 
by dynamic means, involves the throwing back of 
a mass of air per second the axial momentum of 
which is equal to the thrust. Owing to the con¬ 
tinuity of the airflow, it might therefore be ex* 
peeled that disturbances due to other blade pas¬ 
sages would take the form of an 14 inflow ” of air 
into the airscrew blade. Experiment provides 
support for, and can be used to, give quantitative 
values to, a theory based on this idea. * 

In discussions of marine propellers, Fronde 
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developed a theory in which half the final momen¬ 
tum of the slip stream was added in front of the 
propeller disc. Lanchester applied the idea to 
aerial screws, but, with his sense of the physical 
incompleteness of the theory, he did not accept 
‘'half'" as anything; more than an approximation. 
The Fagc-Collins theory referred to on p. 19 is 
merely a theory which supposes that wing 
elements modified by the assumption of an inflow 
velocity can be made to agree with an experi¬ 
mental check by the choice of a certain constant 
closely related to Froude’s half. 

It is known that a second approximation so 
made is important, but it is also realised that 
every unknown quantity, such as the effect of the 
ends of the blades, their shape, and the changes 
in type of flow due to centrifugal action, are at¬ 
tributed to inflow. Wood and Glauert devised a 
scheme for the experimental determination of “in¬ 
flow ” without the above complications, and de¬ 
scribed their tests in the report referred to by Mr. 
Fage. It was pointed out that a logical exten¬ 
sion of the aerofoil theory would be obtained by 
placing a succession of aerofoils behind each other 
in a wind channel so that some of them were 
working in the disturbed air of blades further 
into the wind. The relative positions of the blades 
to correspond with an airscrew were not found 
to be inconvenient for experiment, and, finally, 
after tests in a wind channel, a further approxi¬ 
mation was made which brought theory nearer to 
the truth. The differences from the Fage-Collins 
theory are too great to be dismissed as unimport¬ 
ant, and show that there still remain further 
factors to be investigated. 

This fundamental step in analysis of airscrew 
performance is the one dismissed by Mr. Fage in 
less than two pages of his book, and his closing re¬ 
marks indicate the rather illogical contention that 
because other points still remain to be explained, 
•the new experiments are of little use. This should 
surely not be the attitude of research workers at 
the National Physical Laboratory. It is to be 
hoped that it does not represent the views of the 
late Advisory Committee for Aeronautics, to which 
most of the items of work at the National Physical 
Laboratory were presented before publication. 

This example has been taken at some length 
as typical of the book, which, on the theoretical 
side, is sketchy throughout. Perhaps one is 
tempted to be too critical of a work which largely 
records war activity. On the other hand, where 
are we to look for the progressive development of 
knowledge In aeronautics if such places as the 
National Physical Laboratory fail us? Is the new 
Aeronautical Research Committee Still accumulat- 
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ing a great mass of undigested material, of which 
Mr. Page's contribution is a part, or is it keep¬ 
ing its activities for advice on the general lines 
of experiment and research ? One is not too hope¬ 
ful that the incubus of the war is being thrown off 
any more completely by his employers than by 
the author of the book under notice. 

Nomography. 

A First Course in Nomography . By Dr. S. 

Brodetsky. (Bell's Mathematical Series. 

Advanced Section.) Pp. xii+135. (London: 

G. Bell and Sons, Ltd., 1920.) Price 10s. net. 
HE subject of nomography may be shortly 
described as dealing with the graphic repre¬ 
sentation of formula;. As developed by M. 

d’Ocagne, there has been an increasing interest 
taken in recent years in the application of its 
methods to facilitating calculation in engineering 
and scientific work generally. 

In this “First Course,” nomography is arbi¬ 
trarily restricted to graphic representation in 
parallel co-ordinates, the resulting diagram being 
read by the collineation of points. It is true that 
there is a growing tendency to use the word 
“nomogram” for such a representation only; but, 
apart from nomenclature, there arc grave disad¬ 
vantages in this isolated treatment. 

For a clear and intelligent appreciation of the 
subject it is a matter of great importance to keep 
in the forefront the principle of duality, the con¬ 
nection between graphic representation in Cartes¬ 
ian co-ordinates (the intersection diagram) and 
that in parallel co-ordinates (the alignment 
diagram), and the transformation of the one into 
the other. 

Throughout the book the explanations are clear 
and the diagrams excellent, but the former appear 
occasionally to be unnecessarily diffuse. Nearly fifty 
pages out of a total of fewer than one hundred 
and fifty are mainly occupied with a minute de¬ 
scription of nomograms for performing simple 
addition and subtraction, a purpose for which they 
are seldom practically used. Some introductory 
reference to them is certainly advisable, but all 
that is necessary might quite well have been given 
in a few pages and a couple of illustrations. 

Some of the space so saved could with advan¬ 
tage have been devoted to a description of the 
direct-reading four-variable nomogram, which is 
a combination of two paraUel scales and a net¬ 
work. To this no reference is made, but it Is of 
great importance in practical work. 

Diversity of notations is a continual source of 
irritation in such subjects, but, of course, is at 
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times unavoidable. In the present case it seems 
a pity that M. d’Ocagne’s later notation has not 
been accepted as standard and used wherever pos¬ 
sible. By later notation is meant the one adopted 
in that writer’s “Calcul Graphique et Nomo¬ 
graphic ” (1908). It is wonderfully concise, with¬ 
out any sacrifice of clarity or completeness, and 
is quite simple to grasp. M. d’Ocagne evidently 
considers it an improvement on the more cum¬ 
brous notation of his earlier “Traitd de Nomo¬ 
graphic” (1899), as he has continued to use it 
in his latest brochure, 44 Principes usuels de Nomo- 
graphie avec application ii divers problfemcs con- 
cernant l’Artilleric ct l’Aviation ” (1920). 


Metallurgy for Dental Surgeons. 

A Manual on Dental Metallurgy . By Ernest A. 
Smith. Fourth edition. Pp. xvi + 285. (Lon¬ 
don : J. and A. Churchill, 1920.) Price 12s. 6 d. 
net. 

MITH’S “Dental Metallurgy ” is read by so 
many dental students that the goodness or 
badness of the text has a considerable influence 
on the stage of knowledge of the embryo surgeon- 
dentist. Thus for many years it was impossible, 
even with the help of photomicrographs showing 
the two metals in patches like the stripes on a 
zebra, to convince the dental student that a eutec¬ 
tic was a mixure, because the author of this book 
had declared that such a patchwork might be a 
chemical compound ! This error has, fortunately, 
been corrected in the new edition, which shows 
many useful improvements resulting from the in¬ 
corporation of the rudiments of modern scientific 
metallurgy. 

In spite of these improvements, the general tone 
of the book is still unsatisfactory, and carries 
with it the impression that the dental surgeon is 
content with a much lower standard of knowledge 
than are his medical colleagues. Thus, in view of 
the fact that for many years every candidate for 
the L.D.S. has had to pass an examination in 
elementary chemistry before taking the test in 
dental metallurgy, it is almost incredible that a 
standard text-book should attempt to teach metal¬ 
lurgy without making use of chemical equations. 
It is, nevertheless, true that the author has de¬ 
scribed the extraction of the metals from their ores 
{for which formulae are usually given) without in 
any instance providing a chemical equation to 
express the action which takes place; it must 
therefore be taken as a singular compliment to 
the work on dental amalgams, carried out in the 
Laboratory of Physical Chemistry at Bristol a 
short time before the war, that it has provided 
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the author with the only example of a chemiqal 
equation which the reviewer has been able to dis¬ 
cover in the whole of the volume. This treatment 
of the subject can, however, scarcely be regarded 
as a compliment to the dental profession; and> 
even if it represented a reasonable point of view 
when the first edition appeared in 1898, the time 
has surely come when dental text-books should be 
addressed to readers with some knowledge of 
elementary science, instead of being lowered to 
the standard of a trade-class of mechanics or 
plumbers. T. M. L. 


Our Bookshelf. 

Peat Industry Reference Book . By F. T. 

Gissing. Pp. xxiv + 292. (London; Charles 

Griffin and Co., Ltd., 1920.) Price 7$. 64 . 

The author, alone or in conjunction with 
Bjorling, has already published two books on 
peat. The present volume deals mainly with 
those developments in the peat industry which 
have arisen since the publication of the previous 
books. It is divided into eight sections, dealing 
with the formation of peat, its winning as cut 
peat, machine-formed peat and pressed peat, peat 
gas and its by-products, power gas, peat-moss 
litter, peat mull and other products, such as 
alcohol and paper obtainable from peat. The 
eighth, and last, section contains miscellaneous 
information, formulae, and tables, which will be of 
much use to persons dealing with peat. 

The various processes patented, or worked on 
an experimental scale, have been faithfully de¬ 
scribed from the point of view of the inventors 
or exploiters of these processes, and it is this, 
circumstance which constitutes the chief defect of 
the book. Claims which are experimentally un¬ 
justifiable are occasionally admitted into the book 
without criticism, and for this reason some of the 
statements made are quite at variance with the 
actual facts, and are likely to mislead readers un¬ 
acquainted with the properties of peat. Everyone 
knows, for instance, that a peat-pulping machine 
exerts practically no cutting action on peat, yet 
the claim that one peat-pulping machine cuts the 
cells of the peat fibres is passed without comment. 

Again, under another process it is stated that 
wet raw peat contains 30 per cent, of dry peat, 
and gives 8 per cent, of charcoal. As a matter of 
fact, wet raw peat from an undrained bog con¬ 
tains only about 8 per cent, of dry peat, and 
gives only about 2-8 per cent, of charcoal, and 
even from a well-drained bog the amount of char¬ 
coal got from 100 +ons of the raw peat rarely 
exceeds 3-5 tons. It is evident, too, from this 
book that some M inventors ” are still unable to 
grasp the elementary fact that in order to obtain 
100 tons of dry peat from raw peat by the aid of 
artificial heating somewhat more than too to as Of 
dry peat must be burnt to develop The boat re¬ 
quired. 
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Textbook of Pastoral and Agricultural Botany: 
For the Study of the Injurious and Useful 
Plants of Country and Farm . By Prof. J. W. 
Harshberger. Pp. xiii + 294. (Philadelphia : 
P. Blakiston's Son and Co., 1920.) Price 
2 dollars. 

A knowledge of the useful and poisonous plants 
on a farm is an essential part of the equipment of 
the agriculturist, but hitherto the requisite in¬ 
formation has been to a large extent scattered 
and difficult of access. In the present volume 
the account of the stock-killing and poisonous 
American plants is thorough and comprehensive, 
a specially useful feature being the inclusion of 
methods of treatment where they are known. It 
is a pity that the photographs of affected animals 
are not reproduced more clearly, as several of 
them fail to illustrate their point. 

The crop plants are dealt with sufficiently, 
though briefly, and the bibliography at the end 
of each dftapter assists the student to follow up 
any requisite line of inquiry. It may be suggested 
that in future editions an “author index " would 
greatly enhance the value of the book,’ as at 
present it is not always easy to determine if a 
reference is included. The laboratory exercises 
which follow each chapter are very practical and 
well thought out, and render the book serviceable 
to the private worker, as well as to the class 
student. The same object is attained by the in¬ 
clusion of a glossary with the detailed index. 
Prof. Harshberger is to be congratulated on the 
production of a much-needed working manual, 
the value of which lies not only in the well- 
arranged and clearly written information it con¬ 
tains, but also in the suggestiveness which renders 
it adaptable for use in countries other than 
America. W. E. Brenchley. 

This Wonderful Universe: A Little Book about 
Suns and Worlds , Moons and Meteors , Comets 
and Nebulae. By Agnes Giberne. New illus¬ 
trated edition, completely re-written. Pp. x-t- 
182. (London: S.P.C.K.; New York: The 
Macmillan Co., 1920.) Price 65. 6 d. net. 

Miss Agnes Giberne is well known for her 
charmingly written books on elementary astro¬ 
nomy, This is a new edition of an earlier work, 
carefully brought up to date, some excellent 
photographs of the moon, Mars, eclipses, md 
nebulae being reproduced. The celestial pheno¬ 
mena are described in clear and vivid language, 
the difficulties likely to occur to a beginner being 
answered in anticipation. The book is made more 
interesting by the inclusion of a certain amount 
of legitimate speculation on the development of 
worlds And systems, and the probable condition 
of the different planets. The concluding section, 
“ Immensity—and Man,” deserves thoughtful 
sttidy, * 

A few slips should be corrected. P, 69: One 
of our athletes would only jump 2*6 times as high 
Marsas on Earth. Over a good-sized house ” 
is misleading. P. 84: The paragraph about TG 
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misses the chief interest of the Trojan group of 
planets—the equilateral configuration with Sun 
and Jupiter, r. 108: Neptune's orbital speed 
should be 200 times that of an express train—not 
three times. P. 124: Two upright sticks a yard 
apart are not strictly parallel, since both point 
towards the earth's centre, P. 134: Sun's den¬ 
sity is wrongly stated to be less than Saturn's. 
P. 138 (plate): Date of Mina Bronces eclipse was 
1893—not 1889. A, C. D. Crommeun. 

Practical Physiological Chemistry . By S. W. Cole. 
With an introduction by Prof. F. G. Hopkins. 
Sixth edition. Pp. xvi + 405. (Cambridge; 
W. Heffer and Sons, Ltd.; London : Simpkin, 
Marshall, Hamilton, Kent, and Co., Ltd., 1920.) 
Price 165. 

In spite of the fact that a fifth edition of this 
valuable book was reviewed in Nature of August 
28, 1919, another edition has rapidly become neces¬ 
sary. The volume has been revised and enlarged, 
and several new methods have been introduced, 
of which the most important is a modification of 
McLean's method for the determination of blood 
sugar. Other additions include Van Slyke's 
method for the estimation of blood chlorides, and 
the soya bean method for the estimation of the 
urea in blood. Six editions of the book have now 
appeared in sixteen years; this should be a suffi¬ 
cient guarantee of the worth of the contents. 

Coal . By J. H. Ronaldson. (Imperial Institute: 
Monographs on Mineral Resources, with 
Special Reference to the British Empire .) 
p P . ix+166. (London: John Murray, 1920.) 
Price 6 s. net. 

Much information relating to the coal deposits of 
the British Empire is recorded in this book. The 
geology of the deposits is described, and the sta¬ 
tistics of production and reserves in various coun¬ 
tries of the world are given. Apparently the most 
important coal resources of the world are in the 
northern hemisphere, particularly in countries near 
the Atlantic Ocean. Roughly three-quarters of 
the world’s coal supplies are located in North 
America, principally in the United States, while 
the British Empire contains less than one-fifth of 
the known coal deposits of the world. The mono¬ 
graph concludes with a list of references to pub¬ 
lications dealing with the coal resources of the 
Empire. 

Science German Course . By G. W. Paget Moffatt. 
With a glossary by J. Bithell. Third edition 
(sixth impression). (Science Text-books.) 
Pp. xii-1-270. (London: W. B. Clive: Uni¬ 
versity Tutorial Press, Ltd., 1920,) Price 55. 
The third edition of this book is not very dif¬ 
ferent from the first, which was noticed in Nature 
of November 21, 1907. All the extracts in Gothic 
type have been removed to the end of the book t 
and in place of the separate vocabularies a com¬ 
plete vocabulary of all the words occurring in the 
extracts for reading has been inserted. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Heredity and Aoquired Oharaoters. 

(1) Most biologists believe that the heritage travels 
down the germ-tract. (2) All biologists believe that in 
the germ-cell are none of the characters which the 
individual afterwards develops, but only potentialities 
for producing them in response to fitting nurture. 
(3) It follows necessarily that only potentialities are 
transmitted. (4) All that is transmitted is not pro¬ 
duced (as characters of the individual), for fitting 
nurture may be lacking. (5) Therefore, inheritance 
and reproduction are not synonymous terms. (6) The 
individual can produce nothing but what was potential 
in the germ-cell, and nothing except in response to fit¬ 
ting nurture. (7) Necessarily, therefore, all characters 
are innate, acquired, germinal, somatic, and inheritable 
in exactly the same sense and degree. Given these facts 
and inferences, 1 asked biologists why they described 
some characters as “innate,*” “germinal,” and “in¬ 
heritable,” and others as “acquired,” “somatic,” and 
“ non-inheritable.” 1 gave the example of the head 
and the scar, both ancient products of evolution. 
Why, when the child is like his parent both by nature 
and by nurture, is he said to inherit the head but not 
the scar? Why is the word “inherit” used as 
synonymous with "vary,” its direct opposite, in the 
case of the scar? Really, I was asking for such 
definitions of biological terms as would accord with 
the current usage of them. As yet I have got none. 
I think I shall get none. 

I may be wrong in thinking that biological 
terminology is vague, and sometimes even unmean¬ 
ing, or I may be right. If I am wrong, surely some 
biologist can give the definitions I ask for. If I am 
right, the matter is of importance even as a mere 
question of words. A science cannot progress unless 
its workers have means of expressing themselves 
precisely and clearly. Other interpretative sciences-- 
e,g, mathematics, physics, astronomy, and chemistry 
—have such means. It is noteworthy that they all 
possess in addition a body of established truth— truth 
which no one who knows the facts disputes. But 
biology can boast of scarcely an important interpreta¬ 
tion (not even the theory of natural selection) which 
is accepted by everyone. As in religion and politics, 
its workers are divided into more or less hostile sects 
and sub-sects—Lamarckians, . Darwinians, Neo-Dar¬ 
winians, Mendelians, mutationists, Mcndelo-muta- 
tionists, biometricians, and the like. I submit that 
much of this extreme, and apparently. irreconcilable, 
divergency of opinion is due to confusion of thought 
consequent on confusion of language. 

But beyond words, the matter is important. Bio¬ 
logists classify characters as “innate “ and "acquired.” 
Physiologists'ignore this classification, and, assuming 
that all characters develop in response to nurture, 
endeavour to ascertain what forms of nurture evoke 
them. In other words, they classify characters 
according to the nurtures which cause them to 
develop—use, injury, this or that hormone, and the 
like. This classification is not merely different from 
the biological one; it is actually antagonistic; for, 
of course, if all characters equally arise in response 
to nurture, they must all equally take origin in ger¬ 
minal potentiality—must be equally Innate and 
acquired. If biologists cannot justify their use of 
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terms (supply valid definitions), it appears to me that 
they have no alternative but to accept the physio¬ 
logical classification. If that be done, 1 .conceive 
that some such simple formula as "The sole ante¬ 
cedent of non-inheritance is variation. Apart from 
variations, like exactly begets like when parent and 
child develop under like conditions, ” will almost 
cover the field of discussion. 

In reply to Dr. Ruggles Gates*s letter in Nature 
of December 2, p. 440, if we believe with Darwin 
in his theory of pangenesis that the parts of the child 
are derived from the similar parts of the parent (the 
child’s head from the parent’s head, etc,), the dis¬ 
tinction between variations and modifications vanishes. 
Every modification is then a variation. We can dis¬ 
tinguish only between germinal and somatic varia¬ 
tions. If we believe that modifications in the germ’s 
environment (the soma) may so impress the germ as 
to cause variations, then 1 think we are accepting 
what nobody questions, though I believe the import¬ 
ance of variations so caused has been greatly exag¬ 
gerated. If we believe that changes in the soma 
tend to impress the germ-plasm in such a 
remarkable and unlikely way that the ^hild repro¬ 
duces in response to a different stimulus the character 
which the parent produced in response to the 
stimulus that Nature had fitted his race to respond 
to, then undoubtedly that child has varied from the 
parent. He is of a different nature; he has not in¬ 
herited. I confess I do not see how Mendelians and 
mutationists as such are concerned in this discus¬ 
sion. They think that fluctuations are modifications, 
and that only mutations are true variations, and, 
therefore, that only the latter are inheritable—all of 
which is at least intelligible. 

Prof. MacBride and Sir Ray Lankcster (Nature, 
December 16, pp, 500-1) may conveniently be answered 
together. But if, after reading what follows, Prof. 
MacBride will precisely indicate the "quibble** he 
writes of, I shall be much obliged. In reference to 
his last paragraph, if the child of a parent with an 
extra digit lacks that extra digit, or if he is relatively 
fair, then he has varied from the parent, has he not? 
Yet he has not departed from what is normal in the 
species. Prof. MacBride tortures a word which has 
now an established and perfectly clear meaning. 

In 1911-12 I instanced a scar as a so-called 
“acquired character.” Then, as now, Sir Ray 
Lankester quoted Lamarck in the original French. 
Lamarck wrote about the effects of use and disuse 
(not about the effects of injury). Therefore, pace Sir 
Ray Lankester, a scar is not an acquired character. 
Therefore, “.if you, without any warrant, alter the 
established signification given by the Neo-Darwinian 
to the chief term in his statement, you can, of course, 
convert it into nonsense, and your proceeding is 
merely farcical.** It is as if I had asked why 
kippers were called whales and Sir Ray Lankester 
had insisted that the term was restricted to red 
herrings.. Fortunately, I am in good company. Did 
not Weismann himself cut off the tails of rats by 
way of demonstrating that acquired characters wer« 
not transmissible? If in my letter Sir Ray Lankester 
substitutes any use-acquirements he likes for “ scar," 
his requirements will be met. In 1911-12 Sir Rav 
Lankester declared I .vas “doing harm.” Influenced, 
doubtless, by the opinion of so great an authority, 
the Editor closed the correspondence. Thus was I 
crushed. The odd thing is that at the time I believed 
—as I do now—that I was fighting my critic’s—or 
shall 1 say my contemner's—battfes. We had travelled 
by different roads, but had reached,as far as I could 
judge, the same goal, and I was seeking to clear the 
ground. Bpt more of this anon. 
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If the writings of Lamarck (notably the laws quoted 
by Sir Ray Lankester) and of those of his successors 
( e.g . Spencer, Romanes, Wallace, Weismann, and 
even Darwin) be examined, two assumptions will be 
found—never formally expressed, perhaps, but always 
apparent. On one hand, it is assumed that all 
characters develop in response to use. On the other, 
it is assumed that this development is never con¬ 
siderable. Both assumptions are monstrously wrong. 
Even in human beings many characters ( c.g . hair, 
teeth, external ears, and external organs of generation) 
do not develop in the least in response to functional 
activity; on the other hand, in the higher animals, and 
especially in man, most characters develop from the 
infantile standard wholly, or almost wholly, in 
response to that stimulus. Physically and mentally 
mgyi is the educable animal. He is immensely re¬ 
sponsive to both use and disuse. 

Low in the animal scale we find little or no evi¬ 
dence of development in response to functional 
activity. Apparently, even in an animal so high in 
the scale as a butterfly, use does not cause 
development nor disuse atrophy. In the egg use 
plays no part. We have no grounds for supposing 
that any structures grow during the caterpillar 
stage because they are used. In lack of func¬ 
tional activity the butterfly’s structures develop vastly 
in the chrysalis. Afterwards functional activity does 
not cause them to grow. The evidence as regards 
mind is even clearer. In all its conscious phases this 
animal seems purely instinctive. It does not profit 
from experience, it does not learn, it is not educable. 
At any rale, if it develops at all in response 
to mental functional activity, it does so to a very 
small extent. Higher in the scale animals are born 
more and more helpless, but more and more capable 
of developing in response to use. Nature substitutes 
‘’acquired” for “innate” characters. That substitu¬ 
tion marks the higher animal. Presently we find 
animals so capable of learning that mates are able to 
recognise one another, and also to recognise ofTsnring. 
Thus family life arises, whereby offspring are afforded 
opportunity to develop in response to use. At last we 
reach man, who is born particularly helpless and im¬ 
mature, but enormously capable of growing through 
use, both in mind and in body. To this potentiality 
he owes all his adaptability, all his morality, religions, 
intelligence, knowledge, his whole intellectuality. 

Now consider whether the problem of the “trans¬ 
mission of acquired characters” furnishes materials 
“for a legitimate inquiry.” (i) The evolution of the 
power of developing in response to use is f he feature 
of the rise of the higher animals. Steadily this 
potentiality increases at the expense of other 
potentialities. It may be argued, therefore, with 
some appearance of plausibility, that “innate charac¬ 
ters” tend to be “transmitted” as “acquirements”; 
but the supposition that “acquirements” tend to 
become “ innate ” is, in the face of enormously mas¬ 
sive evidence, ridiculous. (2) For thousands of 
generations the muscles of the boy have developed 
into those of the ordinary man in response to use, 
but no one has suggested that these “acquirements” 
tend to be “inherited'’—to develop in the lack of 
use. But let one man (e.g. a blacksmith) display his 
human adaptability by developing his muscles by a 
little more use, and" the Lamarckian immediately 
begins to wonder whether this last scrap of develop¬ 
ment is “transmissible.” (3) Acquirements . con¬ 
sequent on use and injury (made as Nature designed 
them to be made) are all useful. Transmitted, they 
would be less useful, or useless, or, more often, 
burdensorrwr. For example, of what utility would 
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scars be to an unwounded man, or the muscles of a 
blacksmith to his descendant the clerk? Lamarckiaas 
gravely argue, in effect, that after Nature has ex¬ 
pended millions of generations in evolving a useful 
trait, this trait, directly it appears, tends to 'toe con¬ 
verted into a useless trait. Here we have thfc oddest 
view of evolution conceivable. 

To us as rational beings the evolution of the power 
of developing in response to use is immensely the most 
important phase of evolution. Of course, everyone 
is more or less aware of it. Thus parents know that 
it is necessary to train children, and even schoolboys 
know that men are more educable than dogs, dogs 
than cats, and so on. But it is remarkable how this 
tremendous truth has been ignored in scientific litera¬ 
ture. If Lamarck and his supporters had realised it, 
would they have argued for the transmission of 
acquired characters? If Weismann and his followers 
had realised it, would they have condescended to argue 
against such transmission? Would any men have 
asked whether nature or nurture is the stronger? 
Would they have concluded that “nature is certainly 
five, and perhaps ten, times stronger than nurture”? 
What caused all this blindness to exceedingly obvious 
truth? Plainly, it was caused by the classification of 
characters as “innate” and “acquired.” This led to 
the assumption that use-acquirements are of trivial 
magnitude, and so threw a veil over reality. 

Men of science who study organic Nature—zoo¬ 
logists, botanists, palaeontologists, anatomists, physio¬ 
logists, bacteriologists, psychologists, and the like— 
are necessarily specialists and, unless they pass the 
boundaries of their particular studies, very narrow 
specialists. Biology supplies the connecting links. 
Every science is at first purely descriptive. Later, as 
the woof to the warp, interpretation is added. As 
Newton interpreted facts of astronomy, so Darwin 
accounted for the structures which zoologists, 
botanists, and palaeontologists describe. Physiology is 
accounting for the facts of anatomy. It tells, among 
other things, of the influences in response to which 
structures develop. Pathology and bacteriology are 
accounting for the facts, that medical men have 
described, in terms of causation (nurture). But 
psychology is as yet, in very great measure, 
purely descriptive, and, even so, in a very 
limited field. Perception, conception, association, 
and the like have been described, but there are 
other and, for people who seek practical results, even 
more important characters— e,g. courage, cowardice, 
chivalry, meanness, energy, prejudice, and, above all, 
intelligence and stupidity. How do these traits, which 
in their sum constitute individual and national 
“character,” develop? Do they arise in response to 
training (functional activity), or in response to in¬ 
fluences (hormones and the like) largely beyond our 
present control? 

Only biologists are able to settle these problems, 
for they alone are in n position to combine knowledge 
sufficiently deep and wide with relative freedom from 
blinding prejudice, religious and other. Presently, 
when, drawing on the vast stores of verifiable evi¬ 
dence which are available, they account indisputably 
for the various items of human character, science will 
come into its own. Tt will then have an indisputable 
title to control education and make it scientific in the 
sense that right means are adapted to achieve desired 
ends. It will raise issues far more burning and vital 
than even Darwin and Huxley mised. It will give a 
new reading to history. This is what I meant when 
I said I believed I was fighting Sir Ray Lankester*s 
battle. But, obviously, the first step' must be to 
achieve a right terminology, and so r\ valid dassifica- 
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tion of fundamental data. How, then, shall we 
classify characters—as “innate” and ’‘acquired,” or 
as responses to this or that form of nurture? This 
is what 1 meant by “clearing the field.” 

Of one thing 1 am very sure : that so long as 
the present classification is maintained biology will 
never be other than a tumbling-ground for whimsies— 
Lamarckian suppositions, questions as to whether 
nature or nurture is the stronger, and the like. 
When Darwin, the greatest figure that biology has 
produced, worked on lines of Lamarck’s classifica¬ 
tion he went hopelessly wrong—as in his theory of 
pangenesi^. His whole success was achieved when 
he studied, not differences between characters, but 
differences between individuals. 

Prof, Poulton *s letter in Natukk of December jj, 
p. 532# which 1 have seen since writing the above, is 
valuable for its line of thought and for its definitions. 
He begins by comparing individuals, and finds that 
their likenesses and differences are separable into 
those which are inherent (blastogenic) and those which 
are acquired (somatogenic). This is the firm ground 
which Darwin occupied in all his valid thinking. No 
one doubts the existence of these likenesses and dif¬ 
ferences, and most biologists believe that only those 
which are blastogenic tend to be inherited (per¬ 
petuated) by offspring. Thus chicks resemble each 
other innately in that they have heads and differ by 
acquirement as regards scars. Next, Prof. Poulton 
transfers the terms “inherent ” and “acquired ” from 
the likenesses and differences between individuals to 
the characters wherein they are alike or different. 
The head Is called “ inherent ” and the scar 
“acquired.” He is now comparing the characters 
of the same individual. This change, subtle vet vital, 
is precisely the cause of the chaos which prevails in 
biology. "We are now in the morass in which 
Lamarck and Weismann floundered. We have dc- 
arted altogether from Darwin’s point of view. We 
ave transferred the argument from the chestnut 
horse to the horse-chestnut. In what particular 
is the head more inherent and less acquired than 
the scar? Prof. Poulton writes: “Whenever change 
in the environment regularly produces appreciable 
change in an organism, such difference may be 
called an acquired character.” Suppose I decide 
to work harder and so develop my muscles 
beyond the ordinary standard which they have 
already attained through use. In what respect 
is the addition more “acquired” than the ordinary 
development (which is usually termed “innate”)? 
What would be the change in the environment? 

I think 1 can give Prof. Poulton better definitions. 
Whenever the influence in response to which a 
character {e,g. a blacksmith’s muscles, scars) develops 
is glaringly obvious, biologists call that character 
“acquired” and “somatogenic”; but whenever the 
influence is not glaringly obvious (e.g. ordinary 
musrles, head) that character is called “inherent” 
and “blastogenic.” Whenever a biologist considers 
a character innate he reasons as if the soma and 
nurture had nothing to do with it. Whenever he 
considers it “acquired” he reasons as if the germ- 
plasm and nature had nothing to do with it. In all 
this he adheres strictly to ancient popular usage, and 
is not troubled bv such recently discovered, recondite 
things as germ-plasms and germ-relfs. He mnv talk 
about the latter unendingly, but they do not influence 
his thinking. Situated at the hub, whence radiate all 
sciences connected with life, biologv, because of its 
unique classification of characters, has rendered not 
only itself, but also all these other studies relatively 
impotent—intellectually, socially, politically. It can 
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use their data only to a minimal degree; and is not 
used by them at all. G. Archdall Reid. 

g Victoria Road South, Southsea, Hants. 


The British Committee for Aiding Men of Letters and 
Science in Russia. 

We have recently been afyle to get some direct com¬ 
munication from men of science and men of letters in 
North Russia. Their condition is one of great priva¬ 
tion and limitation. They share in the consequences 
of the almost complete economic exhaustion of 
Russia; like most people in that country, they are ill- 
clad, underfed, and short of such physical essentials 
as make life tolerable. 

Nevertheless, a certain amount of scientific research 
and some literary work still go on. The Bolsheviks 
were at first regardless, and even in some cases hos¬ 
tile, to these intellectual workers, but the Bolshevik 
Government has apparently come to realise something 
of the importance of scientific and literary work to 
the community, and the remnant—for deaths among 
them have been very numerous—of these people, the. 
flower of the mental life of Russia, has now been 
gathered together into special rationing organisations 
which ensure at least the bare necessaries of life for 
them. 

These organisations have their headquarters in two 
buildings known as the House of Science and the 
House of Literature and Art. Under the former we 
note such great names as those of Pavlov the physio¬ 
logist and Nobel prizeman, Karpinsky the geologist, 
Borodin the botanist, Belopolsky the astronomer, 
Tagantzev the criminologist, Oldenburg the Orien¬ 
talist and permanent secretary of the Petersburg 
Academy of Science, Koni, Bechterev, Latishev, 
Morozov, and many others familiar to the scientific 
world. 

Several of these scientific men have been interviewed 
and affairs discussed with them, particularly as to 
whether anything could be done to help them. There 
were many matters in which it would be possible to 
assist them, but upon one in particular they laid 
stress. Their thought and work are greatly impeded 
by the fact that they have seen practically no Euro- 
pean books or publications since the Revolution. This 
is an inconvenience amounting to real intellectual 
distress. In the hope that this condition may be 
relieved by an appeal to British scientific workers, 
Prof. Oldenburg formed a small committee and made 
a comprehensive list of books and publications needed 
by the intellectual community in Russia if it is to keep 
alive and abreast of the rest of the world. 

It is, of course, necessary to be assured that any 
aid of this kind provided for literary and scientific 
men in Russia would reach its destination. The Bol¬ 
shevik Government in Moscow, the Russian trade 
delegations in Reval and London, and our own 
authorities have therefore been consulted, and it would 
appear that there will be no obstacles to the trans¬ 
mission of this needed material to the House of 
Science and the House of Literature and Art. It can 
be got through by special facilities even under present 
conditions. Many of the publications named in Prof- 
Oldenburg’s list will have to be bought, the costs of 
transmission will be considerable, and Accordingly 
the undersigned have formed thentselves into a small 
committee for the collection and administration of a 
fund for the supply of scientific and literary publica¬ 
tions, and possibly, if the amount subscribed permits 
of it* of other necessities, to these Russian savants 
and men of letters. 

We hope to work in close association with the Royal 
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Society and other leading learned societies in this 
matter. The British Science Guild has kindly granted 
the committee permission to use its address. 

We appeal for subscriptions, and ask that cheques 
should be made out to the Treasurer, C. Hagberg 
Wright, LL.D., and sent to the British Committee 
for Aiding Men of Letters and Science in Russia, 
British Science Guild Offices, 6 John Street, Adelphi, 
London, W.C.2. 

Montagu of Beaulieu, 

Ernest Barker, 

E. P. C A rue ART, 

A. S. Eddington, 

X. Gollancz, 

R. A*. Gregory, 


Bernard Pares, 
Arthur Schuster, 

C. S. Sherrington, 

A. E. Shipley, 

H. G. Wells, 

A. Smith Woodward, 


P. Chalmers Mitchell, C. Hagberg Wright. 


The Pea-Crab 

(Pinnotheres pisum). 

There is an apparent discrepancy between Dr. J. H. 
Orton’s interesting description of the pea-crab in 
Nature of December 23, p. 533, and that given bv 
Dr. W. T. Caiman, whom he quotes. Dr. Orton attri¬ 
butes the impunity with which the male crab and the 
male-like female sustain .the nip of a bivalve to 
their “extraordinarily strong carapace” (p. 534). 
On the other hand, Dr. Caiman, discussing whether 
the Pinnotherid crabs should be reckoned commensals 
or parasites, observes that they “ show one of the 
characteristics of parasites in being to some extent 
degenerate in their structure. The carapace and the 
rest of the exo-skeleton, no longer needed for pro¬ 
tection, have become soft and membranous’ 1 (“Life 
of the Crustacea,” p, 217). 

Does not Dr. Caiman’s suggestion tend to confound 
racial degeneracy (such as environment has imposed 
upon Crustacea and fishes inhabiting subterranean 
waters, or such as has been induced by habit of life 
on certain parasitic species of Hemiptera) with modi¬ 
fication of growth and adaptation of functional activity 
in individuals approaching parturition? If the female 
crab does not, after moulting within the bivalve, re¬ 
new the hard carapace which protected her in obtain¬ 
ing entrance, the diversion of nutriment to her swell¬ 
ing spermotheefe can scarcely be accounted de¬ 
generacy. Rather it suggests analogy to the extreme 
case of Termcs bcllicosus, the so-called white ant, 
which is neither parasitic nor, presumably, racially 
degenerate, but the queen-mother of which is peren¬ 
nially and unintermittentlv parturient, with the result 
that, according to Smeatham, her abdomen “ grows to 
such an enormous size that an old queen will have it 
increased so as to be fifteen hundred or two thousand 
times the bulk of the rest of her body,” and twenty 
or thirty times the bulk of one of her worker 
offspring. 

Dr. Orton having carried research into the pea- 
crab’s life-historv a stage further than Dr. Caiman, it 
is to be hoped that he will soon be able to announce 
a complete solution. Herbert Maxwell. 

Monreith. 


The Mechanics of Sofkflty. 

In connection with the correspondence on this sub¬ 
ject in Nature, attention may be directed to the 
attempts made by C. Benedicks (Zeit. f, anorg. Chew., 
vol. xlvii., p. 455. iqojj; Ann . d. Phynk , vol, xlii., 
p. 153, 1913) to relate the hardness (H) to the other 
physical properties of the substance. He suggested 
that H is inversely proportional to the atomic volume 
(V) and to the coefficient of expansion (*), and there¬ 
fore HVa Is constant for different elements. This 
result Includes the relation given by Mr. J. Innes 
{NatuRK, November 18). Benedicks also proposed a 
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new' formula for the characteristic frequency (v) of 
an element of atomic weight A in the solid state. He 
assumed that the frequency is proportional to 
V(H/A), and hence to ^(i/VaA). If the further 
assumption be made that the frequency so determ *ned 
is identical with the frequency given by one of other 
of the formulae summarised by Mr. V. T. Saunders 
(Nature, December 23), other relations between the 
physical constants may be obtained. For example, 
according to the Sutherland-Lindemann formula v is 
proportional to* V(T s /AVi), where T, is the melting 
point on the Absolute scale. Combining this with the 
previous result, we find «ViT t =a constant, a relation 
given by Pictet in 1879. 

1 cannot altogether agree with Mr. Saunders 
(Nature, December 23, p. 534) in his omission to 
consider the hardness in relation to other physical 
constants mentioned on the ground that it is a sur¬ 
face effect and not a bulk effect. Although the condi¬ 
tions at the surface' differ from those in the interior 
of the solid, those conditions are determined by forces 
of the same general character in each case. In the 
case of a liquid a large number of relations between 
surface tension or intrinsic pressure and other physical 
and chemical constants have been given, and Laplace’s 
theory' points the way towards the co-ordination of 
these results. Reference may be made to the book 
by Willows and Hatschek on “ Surface Tension and 
Surface Energy ” (Churchill), in which this matter is 
discussed, and the conclusion that solids ought to 
possess surface tension and intrinsic pressure is 
emphasised. Mr. Saunders, if he is to be consistent, 
should omit reference to the melting point as well 
as to the hardness value, since a pure crystalline 
solid melts on the surface only, and the melting point 
is the temperature at which the solid can exist in 
equilibrium in contact with its own liquid under a 
specified pressure. 

Mr. Saunders is no doubt correct in maintaining 
that further attempts to relate mechanical and other 
physical constants of solids must be based on modern 
theories of the structure of the atom. 

H. S. Allen. 

The University, Edinburgh. 


The Meteorology of the Antarotio. 

In the preface to my book on Antarctic meteorology 
I wrote, “ I was recalled to my work in India when 
the Terra Nova returned to the Antarctic in January, 
1912,” and the reviewer in Nature of December 23 
(p. 528) has very naturally concluded that this meant 
that l was recalled officially by the Government of 
India. It is, therefore, only fair that I should state 
the facts. I was granted three years’ leave by the 
Government of India, which would have been suffi¬ 
cient if Capt, Scott’s original plan of staying only one 
vear in the Antarctic had been carried out. When, 
however, it was dear that the expedition would 
remain two years, I told Capt. Scott that I would 
stay the second year and write to India asking for my 
leave to be prolonged. When the Terra Nova arrived 
in January, 1912, she brought me a letter from Mr. 
Field telling me that Dr, Walker had gone to Eng¬ 
land seriously ill, and that he himself was so unwell 
that He did not see how' he could carry on. In these 
circumstances I felt it was my duty to my colleagues 
in India to return at once. 

I think most people will understand how in such 
circumstances T came to write that I was “ recalled ” 
to. .India, but it was an unfortunate expression, and 
would not have been used If I had realised the infer¬ 
ence which would be drawn from it. 

G« C. Simpson. 

Meteorological Office, Tendon, December 27. 
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The Mammals 


of South Africa . 1 


T HE first two volumes'of the work before us 
were noticed in Nature of January 8, 1920, 
p. 469. We recommended them as containing a 
store of valuable information on the habits of the 
wild beasts. A vivid and often fascinating de¬ 
scription of the species, with many excellent illus¬ 
trations, made the perusal of these volumes a 
particular pleasure. 

A study of the two volumes now before us 
justifies our recommendation. The illustrations 
are mostly good, while the text is dear and at¬ 
tractive. Technical terms have been avoided as 
much as possible, and in many cases the author 
gives 11s the origin and description of the Dutch 
terms by which the animals arc generally known 
in South Africa. 


No wonder South African farmers often 
lack that sympathy for the preservation of wild 
animals, and sometimes ruthlessly destroy every¬ 
thing that they fancy is harmful to agriculture. 
A number of species have already been exter¬ 
minated, and are known only from old records 
and from a few specimens still scattered about in 
various museums. Of the interesting blucbuck, 
all that is left are five mounted examples, and, 
sadly enough, these arc in foreign museums. 
Of the quagga there are, fortunately, a few repre¬ 
sentatives in our great, collections. Yet an en¬ 
lightened (iovernment now protects species that 
seem to need protection. . The bontebok, blesbok 
and springbuck, the noble kudu and eland, the 
i African buffalo, and even the white rhinoceros and 



Fio. i.—Blusbok. From 41 The Natural Hituory pf South Africa.’ 


The prospective emigrant to that part of the 
world who may seek some enlightenment from 
these volumes will be struck by the extraordinary 
wealth and profusion of the fauna. What a para¬ 
dise for the sportsman! From the farmer's point 
of view, however, the truly distressing prospect 
has to be faced of dealing not only with almost 
innumerable kinds of antelopes and other large 
game, but also with twenty-four different kinds 
of rats, including a giant rat attaining a length 
of 2 ft. without the tail; with wild pigs and hares; 
with many species of moles and other underground 
creatures; and with a voracious porcupine, all 
eager to obtain their share of the fruits of agri¬ 
culture. 

1 “The Natural Htetory pf South Africa.” By F. W. Fitwimons* 
'* Mammals.” In 4 volt. Vol. Hi., pp. xiii + 378; Vot. iv., pp, alx + ayi. 
Londkin : Longman*, Grean, and Co,, 1430.) Price tar. 4 rf. each vol. 
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elephant, are carefully preserved in specially re¬ 
served areas. 

Reckless and indiscriminate slaughter in the 
past is no doubt partly responsible for the rarity 
and extinction of some of the larger game; but 
at times it became necessary for the farmer to 
take energetic measures for the protection of his 
crops. The stories of the vast herds of such 
antelopes as the springbuck remind us of the de¬ 
scription of the American bison in the United 
States. At certain times the springbuck used to 
migrate in countless numbers into the fertile dis¬ 
tricts of South Africa. So prodigious were the 
numbers that the springbuck even choked the 
streets of the smaller villages. As late as 1892 
a special issue of rifles was made to the Boers 
by the magistrate of the northern border of Cape 
Colony for the purpose Of turning aside a threat- 







J AMU ARY 6, I 92 l] 


NATURE 


601 


ened invasion of migrating springbuck which 
would otherwise have utterly ruined the crops in 
the district (vol. iii,, p. 92), 

Man, however, is not altogether to blame for 
the scarcity of some of the larger animals of 
South Africa. Rinderpest undoubtedly played 
havoc among them, and large numbers of kudu, 
African buffalo, and others are known to have 
been decimated by this dread disease. 

The smallest of the South African antelopes, 
about the sire and weight of a large hare, is the 
blue duiker. It is wonderfully alert, and pos¬ 
sesses the senses of sight, hearing, and scent in 
a high degree of perfection; so much so, indeed, 
that the bushbuck is believed to have made some 
sort of compact with it for their mutual protection 
(vol. iii., p. 42). 

The fourth volume deals with the insertivores, 


moles differ from them in structure and colour, 
and have been placed in a distinct family. It 
is worthy of note that an extinct relation of this 
isolated group (Necrolestes) has been discovered 
in the Santa Cruz deposits of Patagonid. The 
several curious burrowing rodents— viz. the bles* 
mol, mole rat, and sand mole—are sometimes mis¬ 
taken for true moles. They belong to quite a 
different order, and feed on roots, whereas the 
golden moles are insectivorous. The authors 
statement (vol. iv. t p. 170) that two species of 
the octodont tribe of rodents inhabit South Africa 
requires some modification, for probably neither 
of these should be included in the family Octo- 
dontid®. Right at the end of the fourth volume, 
instead of at the beginning of the work, the author 
explains what is meant by the term 41 mammals.’ 1 

We have already commented oh the author’s 



Fig. 2. -Aardvark. From " The Natural History of South Africa." 


rodents, whales and their kindred, and the eden¬ 
tates. One of the most interesting features of 
the South African fauna is the presence of 
the golden moles. Though very similar in 
habit to their European relations, the golden 


charm of style, and throughout his work he makes 
one fed that he has acquired his extensive know¬ 
ledge in the open field and has a personal 
and intimate acquaintance with most of the species 
he describes. 


Science of Ventilation and Open-air Treatment. 


TOURING the war it was found that the physical 
condition of many of our young men was 
far from satisfactory, and there can be but little 
doubt that one of the contributory causes to this 
state of affairs was the ill-ventilated dwellings and 
factories in which such men frequently had to 
Ihrd arid work, combined with a lack of oppor¬ 
tunity or disinclination to take exercise. For 
emUrtftie, in one region of England, of zoo youths 
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of eighteen to twenty years of age examined and 
rejected, no fewer than eighty-five failed to pass 
on account of poor physique and other physical 
defects. 

One important cause of defects of physique and 
of degeneration is the effect of occupation on 
workers. “One of the most striking features of 
the report of grading in the industrial districts is 
the rapid fall "of the numbers of the young men 
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who could be placed in Grade I. at the age of 
eighteen years compared to the numbers who 
could be placed in the same grade on being ex¬ 
amined four or five years later ” (Sir J. Galloway, 
British Medical Journal, September 11, 1920). 

A second great cause of rejection was tuber¬ 
culosis, much of which was unsuspected. Careful 
statistics from one city revealed the striking fact 
that of 277 cases proved to be tuberculous, 218, 
or 78 per cent., were previously unknown to the 
health authorities. 

Such being the state of affairs, the publication 
of the second part of Dr. Leonard Hill’s mono¬ 
graph 1 on the science of ventilation and open-air 
treatment is particularly to be welcomed. Con¬ 
taining much new work, the volume really com¬ 
prises a series of essays reviewing the subject 
from various points of view, both theoretical and 
practical. The opening essay, in which Miss 
I). Hargood-Ash collaborated, is devoted to the 
physics of radiation, and presents the recent 
knowledge in regard to radio-active elements and 
the electrotonic theory. The final chapter deals 
with modern methods of ventilation and heating. 

For several years past Dr. Hill, in conjunction 
with various colleagues, has been devoting his 
attention to this question. According to the 
popular notion, “ stuffiness ” and “ closeness ” of 
the air are due to an excess of carbon dioxide in 
the air, or to organic poisons from the breath. All 
recent work goes to prove the falsity of these old 
views* In regard to the latter hypothesis, all the 
positive results so far recorded as to the poisonous 
effects of the condensed moisture of the breath 
can be explained on the assumption that either 
the amount of condensed fluid injected into an 
animal was in itself sufficient to kill the animal by 
virtue of its comparatively great volume, or that 
the impurity arose from the protein of condensed 
saliva. 

In regard to the carbon dioxide content of the 
air, much money has been spent in keeping the 
percentage of thi$ gas down to the requirements of 
the authorities, yet up to 3 per cent, of carbon di¬ 
oxide in the .air breathed produces no unpleasant 
effects; with each breath it is a natural act 1< 
inspire the dead space air into the lungs, air 
which in itself contains about 3 to 4 per cent, of 
carbon dioxide. Indeed, the partial pressure of 
carbon dioxide in the alveolar air is the normal 
regulator of the respiratory act. Again, the ill- 
effects of “stuffiness” have nothing to do with 
smell; frequently those enduring the smell have 
no idea of its presence or potency. 

It is now abundantly proved that the enervating 
effects of close and confined atmospheres are due 
to “heat stagnation ” within the body. This is 
particularly liable to occur when the wet-bulb 
temperature is high, and efficient evaporation from 
the skin through sweating prevented. The dis¬ 
comfort under such conditions is alleviated by the 

1 Privy Council. Mcdicul Kctanrch Council. *‘The Science of Ventila¬ 
tion and Open-air Trratmtnt." Pert ii. Special Report Serie*. No. $». 
Pp- (LonJon : H.M. Stationery Office, 1920), Price fir. net, 
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use of fans which stir up the air. One of the 
most illustrative experiments in this direction is 
that in which a number of persons were confined 
in a hermetically sealed chamber in which a high 
wet-bulb temperature was induced by means of 
trays of water placed above electric heaters. At 
the height of discomfort to those inside, people 
outside the chamber could breathe the air without 
ill-effects. Circulation of the air by fans in the 
roof brought great relief to the occupants of the 
chamber. 

The chemical purity of the air is important in so 
far as it may give an indication of infective bac¬ 
terial content, and in certain trades in which the 
atmosphere becomes laden with dust particles, 
particularly silica dust. It is also important from 
the public point of view as regards the pollution 
of the air by excessive coal consumption. Coal 
consumption fouls the air with soot and smoke, 
producing fogs which diminish sunlight, thereby 
making cities dismal, and bringing loss of health 
and happiness to the town dweller. Herein the 
dweller in the country is at an advantage. Vital 
statistics show that, despite all the sanitary ad¬ 
vances of .recent years, the town dweller is still 
at a disadvantage as compared w r ith the country¬ 
man, who frequently lives in any but hygienic 
surroundings. The country dweller owes his rela¬ 
tively robust health to many of the factors which 
make for success in open-air treatment. 

The success of this treatment in tuberculosis 
depends upon its judicious application. Exposure 
to moving air induces efficient respiration, exalts 
the metabolism, and lowers the fever. It must 
be so employed that the bodily functions are not 
depressed and the heat-regulating capacity of the 
individual exceeded. The patient must always 
be happy and comfortable. As Dr. Hill puts it: 
“The ideal conditions out of doors are seen to 
promote the feeling of comfort and happiness, a 
gentle cooling breeze to promote adequate cool¬ 
ing of the skin and stimulate the metabolism of 
the body, coolness and low-vapour tension of the 
air to promote the evaporation of water from, and 
blood-flow through, the respiratory membrane.” 

The clothing of the body, in both health and 
disease, should always be directed to the preven¬ 
tion of heat stagnation. Many people greatly 
overclothe. Clothes should be as light as possible, 
permeable to air, allow free evaporation, and not 
become wet with water vapour in such a way 
that they cling to the skin and cause undue heat 
loss and a feeling of “chilliness." Permeability 
is essentially a matter of the method of weaving. 
The cellular type of weaving is to be recom¬ 
mended on this account for underclothing; 
for outer clothing close-meshed fabric is also 
to be avoided. Wool owes its advantage 
in underclothing to the fact that the elas¬ 
ticity of the hair keeps the garment off the 
skin, thereby securing an air layer beneath, which 
facilitates evaporation and prevents clinging wet¬ 
ness. The less the adherence, the greater the 
volume of entangled air, and the greater the heat- 
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retaining power, even of the wet material. In 
tropical climates there is particularly a great dis¬ 
advantage in clothes which lessen evaporation. 
Heat-stroke is due to excessive heat stagnation. 

In regard to indoor conditions, these should 
approximate as near as possible to the outdoor 
conditions of an ideal day. 

Successful ventilation not only prevents heat 
stagnation of the body, but also keeps the tem¬ 
perature such that it stimulates the worker without 
producing uncomfortable cooling of the body. 

In the British climate, of mist and cloud, radiant 
heat is always preferable to convected heat, hence 
the superiority of the open fire and the modern 
gas-stove. Radiant heat makes up for the absence 
of sunlight. Buildings should always, so far as 
possible, be warmed in such a manner as to keep 
the feel warm and the head oool. The judicious 
employment of fans to impart air movement will 
frequently make all the difference between good 
and bad ventilation. Dr. Hill’s kata-thermometers 
prove of the greatest service in investigating the 
ventilation conditions of any building, and it is 
certain that they must be extensively employed in 
future to ensure satisfactory conditions, particularly 
in large buildings. 

The question of the bodily heat regulation in 
the tropics is one of vital importance to the 
colonising white man. For years past there 
has been discussion as to whether It is possible 
for the white man to adapt himself efficiently to 
tropical climates, or whether this can be done only 
by pigmented races. Many authorities have in¬ 
clined to the latter view. 

The effect of the tropics is largely due to the 
action of the sun’s visual rays, particularly those 
of the blue end, which, if sufficiently powerful and 
prolonged in action, have a lethal effect upon 
protoplasm. The ultra-violet rays are filtered out 
by the horny layer of the epidermis. The scales 
of the skin reflect diffusively many of the visual 
rays, particularly when the skin is wet with sweat. 


The function of pigment is to absorb the visual 
rays, thereby protecting the blood and living 
tissues from dangerous effects. The pigmented 
man can, therefore, have a thinner horny layer 
to his skin, and lose heat well through flushed 
blood-vessels, without risks of injurious effects 
from ground glare and sky shine. The view 
which attributes a higher heat-emissive power to 
the skin of the negro is erroneous. Despite the 
above advantages, however, pigment puts an extra 
tax on the heat-regulating mechanism of the body, 
since it has to get rid of the heat into which light 
rays are converted. 

The great value of pigment is that it protects 
man from sunburn, and enables him to go naked 
and secure the full cooling power of the environ¬ 
ment by losing heat by radiation, convection, and 
evaporation. The white man wears clothes to pro¬ 
tect himself from sunburn, and* the ill-effects of 
tropical climates are largely due to the wearing of 
unsuitable clothing, frequently from custom or 
from an idea of caste distinction. The white man 
also usually indulges in an unsuitable diet, which 
sets his heat production at too high a level. For 
this reason it is imperative that the white man in 
the tropics shall be suitably clothed and adjust his 
diet to the climate, resting during the hot hours, 
and taking exercise freely during the cool of the 
day. 

The efficiency of the yellow races in hot climates 
shows that climatic adaptation to the tropics does 
not depend solely on pigmentation of the skin* 
As shown above, such adaptation seems to depend 
upon the correct correlation between the meta¬ 
bolism and the heat-losing mechanism of the body. 
Given proper sanitary measures against infectious 
disease, much can be done to promote the effi¬ 
ciency of the white race in hot climates by getting 
rid of the stagnant moist environment produced 
by clothes and houses. These in particular tell 
at present against the health of white women. 

M. F. 


The Discovery of Fossil Remains of Man in Java, Australia, and South Africa. 

By Prof. A. 


P ROF. EUGENE DUBOIS, the discoverer of 
Pithecanthropus, has recently published 1 an 
account of fossil remains of man found in a deposit 
in Java, which he regards as of Pleistocene age. 
In 1890, the year before he made his first find of 
the remains of Pithecanthropus at Trinil, Prof. 
Dubois was led to search for traces of ancient 
man in the district of Wadjak, which lies some 
sixty miles to the south-east of the site where 
his more famous discovery was-made. His atten¬ 
tion had been directed to the Wadjak district by 
the discovery there of a fossilised human skull in 
1889* Further excavations of the terrace-like 
deposit in which the first skull had been found 
placed Prof. Dubois in possession of fragments of 

' a De Fmto-AuttraHsvcho fog'fct* M«mch van Wadjak (Java)," A*>«. 
Aktut. CAN tVttotteA. tt Atttfierdam AfXrtUng* May *$, 1900. 
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the jaws and cranium of a second individual, which 
were in the same state of mineralisation as the 
skull which first came to light. 

Prof. Dubois has only now published a full 
account of these discoveries, made thirty years 
ago. He finds that the remains unearthed at 
Wadjak indicate that Java was at one time in¬ 
habited by a people very like the blacks of Aus¬ 
tralia, but in some respects even more primitive 
than they- The publication of an account of a 
fossil human skull found at Talgai, Queensland, 
by Dr. Stewart A. Smith 2 in 1918 has appar¬ 
ently induced Prof. Dubois to reinvestigate the 
fossil remains from Wadjak, and to compare them 
with the ancient Talgai skull. Thus for the first 
time it is possible for anthropologists to compare 

• Phil. Tran*,, 191?, wr, R, vol. ccvili., p. 3*11 
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the ancient inhabitants of java and Queensland* 
The discovery in 1913 of fossilised human remains 
at Boskop, in the Potchefstroom district of the 
Transvaal, throws a welcome light on the ancient 
Inhabitants of South Africa, and gives the means 
of comparing the early inhabitants of remote con¬ 
tinents. An account of the Boskop find was con¬ 
tributed to Nature for August 5, 1915, vol. xcv., 
p. 615, by Mr. F. W. FitzSimons, of Port Eliza¬ 
beth Museum, and a detailed description of the 
remains has since been published by Mr. S. H. 
Haughton. 8 In none of these discoveries, 
in Java, in Queensland, or in South Africa, has it 
been possible to give a definite geological age 
to the deposits in which the human remains oc¬ 
curred, yet in each case a Pleistocene date has 
been assigned to the remains by their describers— 
an inference which is justified, not only by their 
condition and surroundings, but also by the primi¬ 
tive structural features which are stamped on them. 

The more complete fossil skull described by 
Prof. Dubois is that of a woman showing features 
which characterise Australoid races, save that the 
dimensions of the skull are excessive. The length 
of this ancient woman *s skull is 200 mm. and its 
width 145 mm., measurements which are rarely 
met with even in the most robust Australian male 
aborigines. Prof. Dubois, allowing for the great 
thickness of the cranial wall—10 mm. on the 
vault—estimates that its cranial capacity or brain 
space was 1550 c.e.—more than 200 c.c. above 
that of the average modern Englishwoman, The 
jaws of the second individual found are much 
larger and more robustly framed than those of 
the woman, and are inferred by Prot Dubois to 
represent the opposite sex. The upper jaw and 
palate of this ancient man of Java are such as 
have never been seen before in either ancient or 
modern man. In anthropoid apes the molar teeth 
are set in two approximately parallel rows on 
each side of the palate; this arrangement is more 
exactly preserved in the extinct natives of Tas¬ 
mania. and to a less degree in the native tribes 
of Australia, than amongst any other existing race 
of mankind, liut in the Java or Wadjak skulls, 
although Australoid in all their cranial and facial 
features, the teeth are set on the palate in a horse¬ 
shoe form, much as is the case in the Pleistocene 
European-- Homo rteandertkalensis. The teeth, 
however, show none of the dental characteristics of 
that race. The width of the palatal area of the 
Wadjak fossil man, measured between the outer 
borders of the second molar teeth, is 81 mm M 
7 mm. more than has yet been observed in any 
human palate. The length of the palate- 
measured from the crowns of the incisors to a line 
joining the hinder borders of the last molar teeth 
—must have been well above 60 mm..a measure¬ 

ment occasionally exceeded in the palates of 
modern Australian natives. The palatal area, en¬ 
closed within the outer border of the dental arch, 
is enormous, being, according to Prof. Dubois* 
estimate, 41 4 sq. cm., to which some 4 sq. cm. 

* Trans. Roy. Soc. South Africa, 1^9x7, vol. vi, p, t. 
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must be added on account of the missing incisor, 
crowns. The corresponding area of the average 
modern Englishman is 26 sq. cm.; the largest 
measurement in living native races is 367 sq. cm. 
These figures give some indication of the remark¬ 
able jaw and face development of the fossil Wad¬ 
jak race. 

The Talgai skull from Queensland, described 
by Dr. S. A. Smith, of Sydney University, is that 
of a lad of about fifteen or sixteen years of age. 
Its cranial walls had been severely crushed by 
earth-pressure, but fortunately the palate and face 
are in good condition—a most fortunate circum¬ 
stance, for it becomes more and more evident that 
we must trust to facial rather than to cranial 
features for the recognition and discrimination of 
human races. So far as the cranial features and 
dimensions of the Talgai lad are preserved, they 
show Australoid characteristics—the cranial 
capacity being certainly above that of Australian 
aboriginal youths of the present day. Here, 
again, the outstanding character of the fossil type 
is to be found in the palate, which has been very 
fully investigated and described by Dr. S. A, 
Smith. In the form of its dental arcade the 
Talgai skull possesses the most anthropoid palate 
yet discovered. Very probably, were the palate 
of Piltdown man to be found, it would show these 
anthropoid features to an even greater degree. 
The two canine teeth in the Talgai boy are set 
very widely apart, almost as widely as the molar 
teeth. The width of the palatal area is 66*5 mm.; 
allowing for the unerupted wisdom teeth, its 
length amounts to about 70 mm. ; the total area, 
although less than on the Javanese fossil Austra¬ 
loid skull, is still very large, amounting to about 
40 sq. cm. 

Thus we have evidence which seems to 
justify us in supposing that at a certain period 
of the Pleistocene age men fashioned in a primi¬ 
tive Australoid mould, with large brains and mas¬ 
sive palates, lived in Java and Australia; but so 
far as the palate is concerned the fossil stock of 
Java had differentiated in one direction, the Aus¬ 
tralian in another. It is amongst the extinct race, 
which inhabited Tasmania down to modern times, 
that we find the nearest approach to the anthro- 
poidal palate and the massive teeth of the Talgai 
boy. On a consideration of all his features we 
must place the Talgai boy in the ancestral stock 
of the Tasmanian type of Australoids. Dr. S, A, 
Smith cites the discovery of the fossil bones of the 
dingo in Australian deposits of Pleistocene date 
as evidence of the early arrival of man in the 
continent of Australia, for it is difficult to believe 
that the native dog arrived save in the company 
of man. The discoveries made at Talgai, in 
Queensland, and at Wadjak, in Java, lend 
strong support to this early arrival of man in 
Australia. Whether the Talgai lad represents 
the first invaders, and whether these early comers 
were the primitive ancestors of the aborigines of 
Tasmania, are doubts which must be settled by 
future discoveries. ^ 
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la strange contrast to these ancient inhabitants 
of Java and Queensland is the ancient type of ! 
South Africa represented by the Boskop man. 1 
The characters ol his skull are so peculiar that 
we must regard him as a separate and hitherto 1 
unknown type. As to his facial characters we < 
know little; his eyebrow ridges and forehead j 
show certain features which give grounds for the 1 
belief that the face was flattened—much as in ! 
living representatives of the Hottentot and Bush* 
man stocks. From the fragmentary lower jaw | 
one infers that the teeth and palate were of very f 
moderate dimensions—not much larger, if any, ( 
than in modern Europeans. The dimensions of the 
cranial cavity, on the other hand, are enormous : 
the length of the cranium is 205 mm. ; its width 
154 mm. ; and its capacity or brain space is 
estimated by Mr. Haughton to be 1832 c.c.—about 
350 c.c. above the average for Englishmen. The 
vault of the skull is thick and flat, two great parietal 
bosses of bone rising up on each side of its median 
suture and marking the sites of the parietal emin¬ 
ences. There are also peculiar features in the * 


region of the mastoid process behind the ear and 
in the zygomatic-temporal region in front of it. 
The only fossil skull which shows any marked 
degree of resemblance to the Boskop specimen is 
the Otmo skull found in a Pleistocene deposit 
in the north of Italy in 1863. It, too, is #. very 
wide and long skull, with flat roof and projecting 
upper forehead, but showing none of the peculiar 
features of the Boskop skull. Mr. Haughton has 
rightly recognised that certain traits which are 
found in the Hottentot and Bushman skulls, as 
well as in the Boskop cranium, can best be ex¬ 
plained by supposing the Boskop man to 
stand in the Pleistocene ancestry of those puzzling 
Mongolian negroids of South Africa—the Hotten¬ 
tots and Bushmen. Further, on the strength of 
the evidence referred to in the foregoing, 
we find, at a remote period in South Africa 
and in Australia, primitive representatives of 
the native races now occupying these coun¬ 
tries ; differentiation from the primitive to 
the modern type stems to have taken place 
in situ in each case. 


Obit 

The death occurred on Thursday, December 23, 
of Mr, Frank Pi u.ingek, C.B., Chief Inspector of 
the Technological Branch of the Board of Educa¬ 
tion. Mr. Pullinger, who was born in 1866, was 
educated at Manchester Grammar School, Owens 
College, Manchester, and Corpus Christi College, 
Oxford. He took a First Class in the Final 
Honours School of Natural Science in 1887, and 
in 1889 was elected Burdett Coutts scholar of the 
University. After spending a year in research 
work at Oxford and another year as a University 
extension lecturer, he was in 1891 appointed 
Secretary for Education to the Devonshire County 
Council. This post he relinquished in 1894 in 
order to lake up an appointment as an Inspector 
of Schools under the Science and Art Department. 
In 1900 Mr. Pullinger was appointed Divisional 
Inspector and in 1908 Chief Inspector of the 
Technological Branch of the Board of Education, 
into which the Science and Art Department had 
been merged. He was a man of great force of 
character and possessed a very intimate know¬ 
ledge of the needs of technical education. The 
years during which he was Chief Inspector wit¬ 
nessed a rapid growth in the responsibilities of 
the Board towards technical education, and Mr. 
Pullinger's wide experience and close association 
with technical problems were in consequence of 
very great value. In particular it may be said 
that he organised an inspectorate containing in 
its ranks men of expert knowledge in engineering, 
building/ chemical, and other industries, and 
transformed the whole process of inspection. His 
death at a comparatively early age is greatly re¬ 
gretted by till who have the future of technical 
educatiori at heart. 

The’ death is announced on Christmas Day 
of the Rev. Reeky Hoyti* Wrawoon, of Bath, 
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at the age of ninety years. Mr. Win wood 
was for half a century one of the most 
active amateur geologists in the West of 
England, and the stimulating friend of many 
who have made important advances in geological 
science. In early life he was associated with 
Prof, (now Sir) W. Boyd Dawkins and the late 
Mr. W. A. Sanford in several explorations of 
bone-caves and prehistoric burial places. In 1865 
he announced the discovery of flint implements in 
definite association with the remains of extinct 
animals in the cave named Hoyle’s Mouth, near 
Tenby. In his own district he diligently observed 
all temporary excavations, and made notes which 
were published in the Proceedings of the Bath 
Natural History Club. When the British Associa¬ 
tion visited Bath in 1888 he wrote the section on 
geology for the local handbook. He also took 
much interest in the Bath Royal Institution, and 
collected the fund by which it secured the unique 
museum of local fossils of the late Charles Moore. 
He delighted in making this museum accessible 
for the promotion of research. Mr. Winwood was 
elected a fellow of the Geological Society in 7864, 
served for many years on the council, and was a 
vice-president in 1898-1900 and 1915-17. 


The death of Mr. J. G. V. Maik-Rumley on 
December 20, in his seventy-eighth year, is an¬ 
nounced*. Mr. Mair-Rumley was a member of* 
the Institutions of Civil Engineers and Mechanical 
Engineers, and gave much assistance to the re¬ 
search committees inaugurated *by the latter in¬ 
stitution. His papers contributed to the Institu¬ 
tion of Civil Engineers were awarded the Watt 
medal and a Telford premium in 1881, and a 
Telford premium in 1885. 
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Thb New Year Honours Lists which were issued 
at the end of last week include five barons, five Privy 
Councillors, twenty-one baronets, sixty-nine knights, 
and two Companions of Honour. Among the honours 
we note in particular the following conferred upon 
men whose names are known in scientific fields :— 
Privy Councillor: The Rev. Dr. Thomas Hamilton, 
for service to the cause of education in Ireland, first 
as President, of Queen’s College, Belfast, and after¬ 
wards as President and Vice-Chancellor of the Queen’s 
University of Belfast. Knights: Prof, P, R. Scott 
Lang, for more than forty years Regius professor of 
mathematics in the University of St. Andrews; Mr. 
F. J. Michelli, secretary to the London School of 
Tropical Medicine; Dr. S. S. Sprigge, editor of the 
Lancet ; Prof. James Walker, professor of chemistry, 
University of Edinburgh ; and Dr. Dawson Williams, 
editor of the British Medical Journal. C.M.G. : Mr. 
I. B. Pole Evans, chief of the division of bolany and 
plant pathology, Department of Agriculture, l^nion of 
South Africa.' Lt.-Col. W. F. Harvey, 

director of the Central Research Institute, Kasauli, 
Punjab, and Dr. E. J. Butler, formerly Imperial 
M)'cologist, Pusa. K.C.Y.O.: Dr. F. S. Hewett. 

The appeal for help to the scientific and literary 
community of Russia which we publish elsewhere 
should meet with a sympathetic response. Since the 
calamitous political disturbances began in their 
country many Russian scientific men have taken 
every opportunity of begging their colleagues and 
friends in the rest of Europe to help them to emigrate 
to more congenial surroundings abroad. In very few 
cases has it been possible to grant their petition. 
Now that the Bolshevik Government seems to have 
begun to realise that intellectual life has some value 
for the nation, it may be best that we should en¬ 
courage our fellow-workers in Russia to remain at 
home and give them all possible assistance in promoting 
learning in the sad circumstances in which they find 
themselves. We understand that the great libraries, 
the university laboratories, and the old national col¬ 
lections, at lea if-1 in Petersburg, are still intact, and 
that some provision has been made for the small 
remnant of Russians who are capable of using them. 
They merely need the stimulus of contact with the 
centres of intellectual work in other countries and 
an up-to-date knowledge of the results of research 
elsewhere. We trust that Britain will take the lead 
in furnishing this stimulus and supplying the neces¬ 
sary publications to enable Russia again to take a 
conspicuous place in the world of science, literature, 
and art. 

The Rockefeller Foundation has presented to the 
State of Louisiana a tract of country comprising some 
35,000 acres known as the Grand Chenier Wild Life 
Refuge (Science, December 3). The land was pur¬ 
chased by the Foundation from individual holders in 
rt)i4 in order to preserve the wild life of the country, 
and it is a condition of the gift, which includes labora¬ 
tories, publications, and equipment connected with the 
preservation enterprise, that the tract shall remain as 
a perpetual wild-life preserve. 
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It is announced that Mr. Llewellyn Treacher has 
been selected for the Foulerton award of the Geo¬ 
logists’ Association. 

The Aldred lecture will be delivered at the Royal 
Society of Arts on Wednesday, January 12, at 8 p.m., 
by Dr. C. S. Myers, director of the psychological 
laboratory, and lecturer in experimental psychology. 
University of Cambridge. The subject will be “In¬ 
dustrial Fatigue.” Mr. W. L. Hichens will be in the 
chair. 

Science of December 10 announces that the Elisha 
Rent Kane gold medal of the American Geographical 
Society has been conferred on Dr. A. Hamilton Rice 
in recognition of his pioneer exploratory work in 
South America; also that the Franklin Institute has 
awarded the Elliott Cresson gold medal to Dr. 
W. L. R. Emmet in recognition of his notable con¬ 
tributions to the art of ship propulsion. 

Dr. E. O. Thale has been appointed Government 
Geologist of Tanganyika Colony, formerly German 
East Africa. Dr. Teale has already had much experi¬ 
ence of African geology, having spent several years 
in Portuguese East Africa, and having been occupied 
mqre recently with geological work in Nigeria and 
Gold Coast Colony. With his former colleague Mr. 
Wilson he contributed an important paper on Portu¬ 
guese East Africa to the Geographical Journal. 

At the exhibition of paintings by the Birmingham 
Art Circle in the galleries of the Birmingham Royal 
Society of Artists there will be on view until 
January 20 two portraits (bv Mr. Bernard Munns) 
which will be of interest to many readers of Nature. 
One is that of the late Prof. John Henry Poynting, 
an admirable likeness in which the character of the 
subject is beautifully expressed. This portrait has 
been painted for the Trustees of the Poynting 
Memorial Fund, and will be hung in the guest hall of 
the University at Edgbaston. The other is a fine 
portrait of the late Prof. Adrian J. Brown, F.R.S. 
The University already has portraits by the same 
artist of the late Prof. Charles Lapworth and Prof. 
P. F. Frankland, 

The results of the balloting in the reorganisation of 
the International Commission on Zoological Nomen¬ 
clature have been announced as follows :—Class of 
1922 (elected in 1013): Dr. j. A. Allen, New York, 
N.Y.; Dr. F. A. Bather, London; M. Ph. Dautzen- 
berg, Paris; Dr. W, E. Hoyle, Cardiff; Dr. K. 
Jordan, Tring; and Prof. H. Kolbe, Berlin. Class of 
1925 (mmdy elected, vice Class of 1916); Dr. D. S. 
Jordan, Palo Alto, Cal.; Prof. A. Handlirsch, Vienna; 
Prof. R. Monticelfi, Naples; Dr. E. Simon, Paris; 
Dr. H. Skinner, Phil., Pa*; and Dr. L. Stejneger, 
Washington, D.C. Ctoss of 1928 (newly elected, w 
Class of U)iq): Prof. C. Apstein, Berlin; Dr. E. J. O. 
Hartert, Tring; Dr. Geza Horvath, Budapest; Prof. 
Louis Roule, Paris; and Dr. C. W. Stiles, Washing¬ 
ton, D.C. No majority was obtained for the vacancies 
caused by the death of Prof. Blanchard, and by fbe 
resignation' of Prof. Roule; accordingly a now vdte is 
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being taken. Each class consists of six Commissioners 
elected to serve nine years, and selected from the 
zoological profession of the world at large. 

At the annual general meeting of the Faraday 
Society held on' December 13, the following officers 
and council were elected to serve for the coming 
year President: Prof. A. W. Porter. Past-Presi¬ 
dents: J. Swinburne, Sir Richard Glazebrook, and Sir 
Robert Hadfield, Bart. Vice-Presidents ; W, R, 
Cooper, Prof. C. H. Desch, Dr. J, A. Harker, Emil 
Hatschek, Prof. T, M. Lowry, Dr. E. II. Rayner, 
and Dr. G. Senter. Treasurer: Robert L. Mond. 
Council: Dr. A. J. AUmand, Dr, H. Borns, Prof. 
W. C. McC. Lewis, Harold Moore, Prof. J. R. 
Partington, C. C, Paterson, Prof. A. O. Rankine, 
Sir Robert Robertson, Sir T. Kirke Rose, and Dr. W. 
Rosenhain. Prof. Porter, in proposing a vote of 
thanks to the retiring president, Sir Robert Hadfield, 
who had guided the society during the whole critical 
period of the war, referred to the growth that had 
taken place in the society’s work and in its prestige 
during that period. He remarked that of the twenty- 
six general discussions that had been organised by the | 
society, many of them in co-operation with other 
societies the collaboration of which was greatly appre- 
cited, as many as nineteen had been held during Sir 
Robert Hadfield’s presidency. 

Thb Report of the Watchers’Committee of the Royal 
Society for the Protection of Birds for the years 1919-20 
is a record of excellent results obtained, but it also re¬ 
veals how much remains to be accomplished, and could 
be accomplished if the necessary funds for the purpose 
were forthcoming. Those at its disposal are wholly 
inadequate to meet even the expenses already 
incurred. The society employs twenty-three watchers 
who are located at seventeen breeding stations 
annually resorted to by some of the rarer, and hence 
much persecuted, British birds. Thanks to the loyalty 
and devotion of these excellent men—they arc offered 
bribes and subjected to threats—it is gratifying to 
learn that nests of the bittern, Kentish plover, red¬ 
necked phalarope, chough, whimbrel, and many other 
species, including in the south of England the raven 
and the peregrine, were successfully protected. On 
the other hand, owing to lack of funds to provide for 
adequate watching, a lamentable state of affairs is 
revealed. Thus roseate and Sandwich terns were 
robbed of all their eggs, and divers, the numbers of 
which arc annually growing fewer, were sadly raided, 
so that in one case of thirteen nests only three 
young birds were hatched, while in another out of f 
fifteen nests eight were destroyed. The craze for egg¬ 
collecting at the present time is, unfortunately, at its 
zenith, the excuse being that the specimens are taken 
for scientific purposes. If scientific results mav be 
derived from the study of the eggs of British birds, 
it may be safely averred that there is already a 
plethora of material available for the purpose. It is 
greatly to be hoped that bird-lovers who are not sub¬ 
scribers to the Watchers’ Committee will respond to 
the society’s earnest appeal and help to carry on this 
highly desirable, patriotic work. The society’s address 
is Queen Anne’s Gate, S.W.i. 
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In a study of variation in the mealworm, Tenebric 
malitor, Mr. S. A. Arendsen Hein finds two common 
colour varieties of the larvee, chestnut-brown and 
orange-red, and a rare melanic type with black 
instead of reddish-brown abdomen, antennae, and legs. 
Red and yellow eye-colours are inherited, aijd the 
latter is sex-linked. Reduction in the number of 
tarsal and antennal segments is also based on here¬ 
ditary factors. The duration of the larval stage is 
largely controlled by temperature. Females usually 
produce no eggs without previous mating, and egg- 
production normally continues for two months. 

Wk have received vol. vii., part 4 (Series C, Zoology 
and Botany), of the Scientific Reports of the Aus¬ 
tralasian Antarctic Expedition, 1911-14, containing 
the bacteriological and other researches dealing with 
physiology, dietetics, psychology, etc., by Dr. A. L. 
McLean. Cultivations from the intestinal tract of 
some of the mammals and birds (e.g. Ross seal and 
penguins) contain no, or very few, bacteria. Similar 
results have been obtained in the case of Arctic forms 
by Levin and others. In other mammals and birds 
(e.g. Weddell seal, sea-leopard, and skua gull) the 
bacterial content of the intestine was high, containing 
coliform organisms and sporing bacilli. Cultures of 
bacteria were obtained from ice, snow', soils, and 
marine mud. Suppuration was observed in the 
wounds of Weddell seals, inflicted by the sea-leopard 
and killer whales, with a bacterial flora of strepto- 
cocci and staphylococci. Observations on the hemo¬ 
globin values of the blood and on blood-pressure 
showed little of interest. It w f as noticeable that the 
hair of the head and the nails grew very slowly. 

Vol. xliii. , article 6, of the Bulletin of the Ameri¬ 
can Museum of Natural History (issued on Decem¬ 
ber 4) consists of an extensive paper on the 
Lepidoptera of the Congo by Dr. W. J. Holland. It 
takes the form of a systematic list of the species of 
that order of insects collected during the expedition 
sent out by the museum to the Congo region. 
Although the collection is one of the largest made in 
recent years in that part of the world, it is very 
poor in moths, most attention being devoted to the 
showier Nymphaline and other butterflies. As Dr. 
Holland points out, the primary aim was to secure 
vertebrates, and the making of insect collections was 
a subsidiary object. From among about 9000 speci¬ 
mens there are more than 725 species and varieties. 

It has only been found necessary to erect two new' 
genera, and the new species and varieties amount to 
fewer than Ho. The largest number of specimens w r as 
secured at Medje, near the Nepoko River, in the 
heart of the forest, from April to September, 1910, 
and the collection as a whole exhibits a distinct 
affinity with the West African fauna. The paper is 
evidently an important contribution to our knowledge 
of the distribution of Lepidoptera in Africa, and is 
illustrated by nine three-colour-process plates and a 
similar number of text figures. 

. Among the creatures that live harmoniously wkh 
termites in their nests is a Staphylinid beetle, which, 
like the familiar ‘‘devil’s coach-horse,” turns its 
abdomen over its back, but in this case the abdomen 
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is greatly swollen, stretches far forward* and is ex¬ 
tended backwards only with difficulty. This beetle, 
previously referred by Dr. E, Warren to the South 
American genus Corotoca, has now been more closely 
investigated by him, and is redescribed as Paracoro- 
toca akcrmatu (Ann. Natal Mus., vol. iv., pp. 297- 
366, pis. xvi-xxi, November, 1920). Dr. Warren 
finds that, structurally, it is closer to the Malayan 
Termitoptochus, and infers that the resemblances to 
Corotoca and other termitophilous beetles are due to 
the similarity of their environment. Paracorotoca 
has been found only in nests of the common Eutermes 
(E. trinerviformis) of Natal, and is very rare. The 
inflated abdomen is almost filled with the greatly 
overgrown sexual organs. The ova are relatively 
huge, and this is probably connected with the vivi¬ 
parous production of large larvge. No similar need 
exists for the large size of the male organs, and it 
may. be supposed that the stimulus for their growth 
has been transmitted to the male from the female. 
How far the termites feed the beetles and in what 
way the beetles repay the hospitality are questions 
not yet settled. One curious observation has been 
made: when termites are alarmed they vibrate 
their bodies in a characteristic manner, and the beetle 
does the same. Dr. Warren compares the habit in 
the termites to the trembling with rage or fear 
in mammals, and suggests that the intimate associa¬ 
tion of the beetle with the termites has produced in 
it a similar nerve-tone. 

The Journal , of the Ministry of Agriculture for 
October and November, 1920, contains an interesting 
account of the work of the new Plant Breeding In¬ 
stitution at Aberystwyth by the director, Prof. R. G. 
Stapledon. In addition to the laboratories, which are 
now completed, there is a drying-room and a gar¬ 
deners’ room designed for the threshing and cleaning 
of small lots of seeds. The land attached to the 
station includes 4 acres of garden-ground, a 13-acre 
field of arable land for larger trials, and an adjoining 
farm of 92 acres., One of the chief problems taken up 
is that of the improvement of herbage plants for 
the grassland areas of Wales and the West of Eng¬ 
land. Of the numerous grasses and legumes being 
tried the following already show promise : Phalaris 
nodosa, a rich pasture grass from South Africa; Dian - 
thonia pilosa t from New Zealand; Eragrostis abys- 
siniea, which produces hay in portions of Natal and 
the Transvaal; Trifolium subterraneum ; and the 
hairy vetch, Vida villosa. Local indigenous grasses 
are also being brought into cultivation with the view 
of improving strains which are already adapted to 
the conditions. Cocksfoot grass from various coun¬ 
tries was grown, and the indigenous plants were 
found to show greater development and to have the 
advantage of being later. Experiments are also being 
taken up with cereals, particularly oats, for high 
elevations and high rainfall. 

The possibility of recognising shoals and channels 
from a photographic print and of determining in 
same measure the shape of submerged land-forms 
opens a new avenue of approach to the study of sub¬ 
marine geography by the use' of aerial photography. 1 
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The subject is discussed by Dr. W. T, Lee in An 
article in the Geographical Review for November 
(vol. x., No. 5). A number of finely reproduced photo¬ 
graphs by the Air Service of the United States Army 
illustrate the extent to which the camera succeeds in 
recording submarine features. Experience seems to 
show that the best results are likely to be obtained 
early in the morning or late in the afternoon under 
an evenly illuminated sky. Either an entirely overcast 
or a uniformly clear sky is more favourable than a 
partly clouded sky. Waves appear to have little effect 
on the visibility of submarine relief, but by the dif¬ 
fusion of reflected light they can at times destroy the 
effect of the detail on the photographic plate. More 
research, however, is necessary in order to decide the 
best conditions for determining clear detail. 

The recurrent subject of the growth of flint is 
revived by Mr. C. Carus-WiUon in a letter to the 
Geological Magazine for October, where a case is 
quoted of the inclusion in flint of wood bored by 
Teredo. The problems that this specimen justly raise 
in Mr. Carus-Wilson’s mind could probably be set at 
rest, as in other cases referred to, by thin sections 
cut from the encasing flint, and it is to be hoped that 
the matter will be pursued further. 

Mr. S. S. Buckman’s work on “Type Ammonites,” 
finely illustrated by photographs of actual specimens, 
has reached its twenty-third part, and is already a 
monument to the painstaking devotion of its author. 
We fear that questions from other workers as to 
generic subtleties must make serious inroads on Mr. 
Buckman’s time, since we cannot now think of British 
ammonites without him. The work is published for 
the author by Messrs. W. Wesley and Son, Essex 
Street, London, W.C.2. 

Tables of frequencies of surface-wind directions and 
cloud amounts at Metz, Mulhausen, Karlsruhe, arid 
Frankfort by Capt. D. Brunt have been published by 
the Meteorological Office as Professional Notes 
No. 14. The tables are similar to those given 
previously for Richmond and Greenwich. They are 
based on the observations from the German Daily 
Weather Reports for ten years, 1900-10, excluding 
1906. The results are said to differ widely from 
those for Richmond, where the number of clear skies 
in the summer is much greater in the evening than 
in the morning, but the tables in the present publica¬ 
tion show only a very slight clearing in the evening 
in the summer, and in July the evenings are cloudier 
than the mornings. For the towns dealt with, the 
most frequent wind directions are north-east and 
south -west. North-east winds divide into two groups, 
with clear and overcast skies respectively, and in the 
summer they give more clear skies in the evening 
than in the morning, the cloudiness of the weather 
being apparently controlled by the different weather 
types. South-west and west winds are said usually 
to be associated with the passage of depressions 
across the British Isles, tending to give overcast skies, 
especially during thfe morning. They are associated 
with a greater frequency of dear skies in the even¬ 
ing during the months of September and October, 
Pilot-balloon results show that At' Aix-fa-ChapeUe 
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(Aachen) and Frankfort the direction of the wind at 
the surface is practically the same as at an elevation 
of 1000 metres, while at Strasbourg the wind at the 
surface is usually backed two points from the wind at 
1000 metres. 


When the interpretation of crystal structure on the 
basis of close-packed spheres was put forward by 
Barlow and Pope in 1906 it was suggested that the 
sphere of influence of each atom in a given crystal 
was approximately proportional to its valency, but 
that these spheres of influence varied in size in a 
series of isomorphous crystals in such a way as to 
preserve the proportionality of their individual 
volumes to the valencies, whilst the sum of their 
volumes varied with the molecular volume, of the 
compound. Prof. W. L. Bragg's study of the structure 
of crystals by means of X-ray analysis, on the other 
hand, led to the conclusion that each atom has a 
constant sphere of influence, the atomic diameters of 
some of the common elements being, for instance, as 
follows : 


F =*1*35 A. O -i 30 A. Li =1*50 A, 

Cl*2‘io S a#2 05 Na=i77 

Br = 2'38 Se-2*35 K =207 

I =2*80 ' Te = 2 66 Kb~2*25 

Cs -2*37 


Be ss 1 15 A 
Mg s* 1 -42 
Ca = 1 70 
Sr 9 1 *95 
Ba — 2 ’ to 


A crucial test of these alternative views can be made 
most readily by carrying out an X-ray examination 
of an isomorphous series, and this has now been 
done in the case of calcite and the isomorphous car¬ 
bonates of manganese and iron, the Lnue patterns 
from which have been analysed by a novel geometric 
method by R. W. G. Wyckoff (American Journal of 
Science [ivj, vol. 1 ., pp. 317-60, November, 1920). 
The following results were obtained ; 

C11CO3 MnCO* (and KeCO.i) 
Distance from carbon to oxygen rai (142) I’22 (1*42) 

„ „ ,, metal 3*04(2 47) 2 83 (2*24 and 217) 

„ oxygen ,, 2*30(2*35) 1*96(2*12 „ 205) 

In this table the distances from carbon to oxygen ate 
constant, whilst the distances from carbon to metal 
and from oxygen to metal are about 026 A. and 
0*34 A. greater for calcium than for manganese and 
iron. It should, however, be noted that most of 
these data differ considerably from those given by 
Bragg (which are shown in brackets in the table), 
the deviations rising to 06 A. in the distance from 
carbon to metal, i.e. nearly three times as much as 
the variation on passing from calcium to manganese 
or iron. 


In Science for October 15 Mr. J. J. Willaman, of 
the University of Minnesota, directs attention to the 
possibility of utilising artichoke and dahlia tubers as 
sources of fructose, which could be used, in place of 
ordinary sugar (sucrose), as a sweetening agent. 
These tubers contain the carbohydrate inulin, which 
on hydrolysis by acids is converted into fructose 
(Uevulose), just as starch is similarly convertible into 
glucose (dextrose). Taking an average crop of arti¬ 
choke tubers at 40,000 lb. per acre, and assuming a 
recovery of to per cent, of inulin, Mr. Willaman 
states that it should be possible to obtain about 
4000 lb. of fructose per acre, which is nearly 
equal to the yield of sucrose from a good crop 
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of sugar-cane and about twice the yield of glucose 
syrup from an average crop of maize; fructose, more¬ 
over, is sweeter than either sucrose or glucose, so 
that artichokes would appear to have a distinct advan¬ 
tage over either sugar-cane or maize as a source of 
sweetening material. The author realises that the 
matter may not be quite so simple as it looks, and 
he appeals for the inauguration of research by some 
official or industrial organisation to ascertain whether 
a presentable fructose can be made from artichokes. 
These tubers have been used in Germany as a source 
of alcohol, but that is a simpler proposition than the 
manufacture from them of a serious competitor with 
cane-sugar. Artichokes grow well in England, as 
hundreds of allotment-holders discovered during the 
war; there are plenty of British chemists familiar 
with the chemistry of carbohydrates, and our large 
consumption of sugar is met almost entirely by im¬ 
ports. In view of this, the Department of Scientific 
and Industrial Research might do worse than take 
Mr. Willaman’s suggestion Into serious consideration, 
if it has not already done so, and, if there is anything 
in it, arrange to have the necessary research work 
done in this country. 

We have received a Physical Department Paper 
issued by the Egyptian Ministry of Public Works on 
“The Effect of Turbulence on River-discharge 
Measurements," forming arj addendum to a Report 
on Nile Gauge Readings and Discharges published 
in March last. Mr. Hurst, Controller of the Physical 
Department, has prepared this note to prevent any 
misconception which might arise on the statement of 
certain views attributed to Mr. Craig, of the Egyptian 
Survey, in the earlier publication. The Survey of 
Egypt carried out a long series of river-discharge 
measurements at Sarras, in the Sudan, the results 
of which, after making all necessary allowances, 
showed a considerable divergence from the readings 
at the Asw&n Dam, amounting to about 15 per cent. 
In 1912 Mr. Craig put forward the suggestion that 
the variation might be due to the effect of turbulence 
in the flow, and showed mathematically that reduc¬ 
tions in apparent volume might have to be made 
amounting to as much as 20 per cent, during flood 
and to 10 or 15 per cent, when the river was low. 
Experimental investigation, however, has demon¬ 
strated that the correction for turbulenoe at the low 
stage of the river is negligible. After alluding to 
some further experiments now being carried on, the 
paper concludes :—“ The effect of turbulence at the 
low stage is now settled, and the probability is that 
the amount of turbulence present in the Nile in 
flood at well-choson sites not necessitate any 
corrections of practical importance. The cause of the 
difference between the discharges at Sarras and Asw&n 
still remains to be found.’* 

We have received from Messrs, J. Woolley, Sons 
and Co., Ltd., of Manchester, a copy of their 
“Scientists* Reference Book and Diary,” price 35. 6d, 
The book contains much interesting and useful in¬ 
formation in addition to that usually found in diaries. 
The first section deals with the physical sciences, and 
contains a short article on recent advances in physics; 
another portion is devoted to chemical tables, and 
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Includes convenient data relating to specific gravities, 
solubilities, strengths of solutions for analysis, etc. 
A section is also devoted to scientific societies and 
departments, in which a brief account is given show¬ 
ing the address and the officials of each. The diary 
is well bound, and makes a convenient pocket-book 
for ready reference and notes. 

Messrs. H. F. and G. Witherby are about to pub¬ 
lish vol. i. of “A Manual of the Birds of Australia,” 


edited by G. M. Mathews and T. 1 redale, illustrated 
by coloured and monochrome plates. 

A new edition of Sir Edward Thorpe’s lk A Dic¬ 
tionary of Applied Chemistry ” is announced by 
Messrs. Longmans and Co. Vol. i., A to Calcium, 
is promised for January, and vol, ii. for eaHy in 
the coming summer. The work, which has been 
carefully revised, will be in six, and possibly seven, 
volumes. 


Our Astronomical Column. 


Comets.— Mr. Woods has communicated by cable 
the following elements of Skjellerup’s comet. Ele¬ 
ments deduced by M. Ebell from observations on 
December 13, 17, and 18 last are also given. Both 
are for the equinox of 1920 0 : 


Wood* 

T in G.M.T. Dec. irn 
a. 34 r° 10' 

ft. *°7 47 

i ... ... 22 12 

log q . 0 06047 


Ebell 

Dec. 1346512 
344° 9 ' 4 f 
107 38 7 

24 4 7 

0*06476 


Mr. Woods’s elements make the position at mid¬ 
night on January 20: R.A. nh. 7m. 17s., N. decl. 
36® 22'. The position given last week was: R.A. 
nh. 17m. 42s., N. decl. 38° 24'. 

Herr Hoffmeister observed the comet at Sonneberg 
on December 18. He described it as a circular nebu¬ 
losity 80' in diameter, total light 9th magnitude, 
nucleus nth magnitude. 

An observation by Mr. R. L. Waterfield on Decem¬ 
ber 31 indicates that Mr. Woods’s ephemeris is very 
near the truth. 

The two longest-known cpinets of short period 
(those of Encke and Pons-Winnecke) are both due at 
perihelion in 1921. There is a simple method of pre¬ 
dicting the date of perihelion of the former comet 
within a day or so. Eighteen revolutions of the comet 
occupy 594 years, equal approximately to five revolu¬ 
tions of Jupiter and two of Saturn, so that the per¬ 
turbations nearly repeat themselves after this period. 
The following have been the duration of eighteen 
revolutions at recent returns : 


184s to 1905 
1848 to 1908 
1852 to 1911 


Interval (dnv*) 

21704-28 
21704*08 
2 I 7 ° 5'33 
t 


185; to 1914 
1858 to 1918 
1862 to 192 1 


Interval (day*) 

2170575 

21705*92 

21706*1 

about 


Perihelion should occur about July 13 4. 

Winnecke’s comet is subject to large perturbations 
by Jupiter, and no simple cycle is available in this 
case. The best estimate that can be made of the 
date of perihelion is the#nd of June, but this may be 
a month in error. The period of this comet has in¬ 
creased by four months in the Ia9t century, and the 
perihelion distance has increased from 077 to unity. 
This has resulted in introducing it into a new showier 
of meteors, first seen on June 28, 1916, the connection 
of which with Winnecke’s comet was quickly detected 
by Mr. Denning. These meteors should be in evi¬ 
dence next June. The radiant is about 240°+50°. 

Another periodic comet may return this year, 
1846 IV (do Vico). The most probable period is 
75*7 years, which would make the next perihelion 
November, iqai, but the uncertainty is fully three 
vears. The comet will first become visible to southern 
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observers, but it will move northward very rapidly, 
its inclination to the ecliptic being 85°. 

Disappearance of Saturn’s Rings. —The earth 
passed through the plane of the rings on November 7, 
and a joint paper on the phenomena presented about 
that date, by Messrs. Hepburn, Ainslie, Steavenson, 
and Waterfield, was read at the R.A.S. meeting on 
December 10. They observed with the 28-in. equa¬ 
torial at Greenwich, by kind permission of the 
Astronomer-Roval. On November 6 the ring was 
easily visible, but on the following night no trace 
whatever was visible outside the ball. This was con¬ 
firmed by Prof. Barnard, observing with the 40-in. at 
Yerkes Observatory, who estimated that the thickness 
of the rings could scarcely exceed 40 miles. A few 
days later, in spite of the dark side of the rings being 
turned towards us, the observers at Greenwich could 
clearly see a number of luminous patches outside the 
ball, which they were able to identify with the brighter 
regions of the ring; they noticed that these regions 
continued visible when twilight was far advanced and 
long after the inner satellites had disappeared. This 
would appear to indicate that an appreciable amount 
of sunlight is able to penetrate the ring, illuminating 
the particles on its remote side. It will be remembered 
that a star was recently seen through the ring, so it 
is not surprising that sunshine should penetrate it. 

The ring will again be edgewise to the earth on 
February 21 and August 2, and to the sun on April xo. 

Kodaikanai. Observatory.— Bulletin Ixiii. of this 
observatory deals with the direction and aspect of the 
dark filaments which are such a conspicuous feature 
of spectroheliograms in Ha light, and are known 
to be prominences projected on the solar disc. 
Their azimuth is first studied, and shown to be a 
function of latitude. Near the equator they lie along 
a meridian; as we recede from the equator the polar 
end of the filament swings eastward. The mean in¬ 
clination to the equator is 40° in latitude 30°, and 
o° in latitude 6o°. 

The explanation suggested is the easterly drift pro¬ 
duced by the excess of easterly motion at the equator. 
It was inferred from this that the high-latitude fila¬ 
ments are older than the equatorial ones. However, a 
study of the historv of particular filaments from the 
photographic records did not give clear evidence of 
this difference of age with latitude. 

Two interesting features of the prominences are dis¬ 
cussed : (1) Those on the disc are^ flanked by a bright 
strip, which is easiest to see nefcr the limb. It Is 
interpreted as showing that the prominences rest cn 
a bright base which is hotter than the ordinary 
chromosphere. (2) The lower portion of prominences 
seen in profile outside the disc is freauentlv obscured 
by a dark strip. It is suggested that the central 
region of A prominence Is the hottest, and that the 
lower portions of the cooler outer, envelope be 
dense enough to absorb 
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Birth and Growth of 

By Sir Frederick 

T HE aim of science is to discover the “laws of 
Nature," and in its truest, though narrowest, 
sense it is the pursuit of this knowledge for its own 
sake, irrespective of any practical use to which it may 
be put. The primary aim of medicine is the practical 
one of healing the sick or of preventing disease, and 
therefore, in the narrower sense, medicine is not a 
science, but an art. Physiology, pathology, and 
pharmacology are sciences in the strictest sense; 
medicine is the art of applying the laws established 
by these sciences to the prevention or cure of disease. 
More than this, it is the very human art of treating 
the patient as well as his disease. But in a broader, 
and surely more natural, sense we may regard 
medicine as a science. Pathology may, it is true, be 
pursued as an abstract subject, out in real life it is 
inseparable from medicine. Treatment and prevention 
are so intimately based upon a right understanding 
of the nature of disease and of the laws which govern 
its course that I refuse to separate pathology and 
medicine. It has too long been the fashion to limit 
the sphere of pathology to the dead-house and the 
laboratory; its field is equally at the bedside, and, 
indeed, I would assert that there is no method of 
studying the natural history of disease which patho¬ 
logy may not claim as its proper province. Bv 
Harvey’s injunction I am to admonish you to seek 
out the truths of Nature by observation and by experi¬ 
ment. These are two different ways of pursuing a 
subject, and, indeed, the concrete sciences have been 
divided into the “observational” and the "experi¬ 
mental "; anatomy is an observational science, physiow 
logy an experimental one. The observational sciences 
long preceded the experimental, and in pathology and 
medicine, which partake of the nature of both, the 
experimental method is of late growth. 

My aim is to trace, so far as I may in the allotted 
span of time, the influences which have governed the 
growth of our knowledge of disease; to pursue them 
to their beginnings rather than to record their final 
results. I cannot, indeed, hope to say anything new; 
f can onlv endeavour to ptace before you the facts 
to be gathered from literature in the way in which 
they group themselves in mv own mind. 

In his suggestive little book entitled “The Revolu¬ 
tions of Civilization " Prof. Flinders Petrie has pointed j 
out that culture is an intermittent phenomenon. No | 
civilisation in the past has proved permanent, and he 
estimates the average duration of any given period 
of culture at about 1500 years; in Egypt he traces 
eight such periods. In Europe we are aware of three 
great periods of civilisation during the past five 
thousand ye.ars—the Mediterranean or Minoan, with 
its headquarters in Crete, from 3000 to 1200 B.c.; the 
Classical, of which Greece was the intellectual foun¬ 
tain-head; and the Modern or Western, in which we 
are still living. 

$0 far as we are aware, the earliest attempts at 
science began In Ionia some six centuries before 
Christ, and the nftme which I would first com¬ 
memorate as a spiritual benefactor of this college is 
that of Thales of Miletus. I might have chosen 
Empedocles or Pythagoras, but we mav let Thales, as 
the first of the succession of early Greek thinkers, 
stand as the prototype of the group of men who laid 
the foundations upon which science was to be built 
by future generations. Doubtless they had acquired 

1 From Kimioi oration ffalivprtd boforc tfec Royal Collage of 
Phygfciim* of iofltfoft On Otf'Oxr iB, 1900. 
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what they might of the lore of older civilisation**, 
but they seem to have been the first to pursue abstract 
knowledge. Until their day men had been content to 
accept any foolish myth about the nature of the 
world and of the things they saw around them. The 
service which Thales and his successors rendered to 
mankind was that they rejected all fabulous tales and 
began to think for themselves how things had become 
such as. they saw, definitely reaching out after the 
laws which they felt sure must govern Nature. Their 
great contribution to science was to establish that 
atmosphere of intellectual liberty which rendered 
science possible. It says much for the liberal spirit 
of that age that these men, who broke with all the 
cherished traditions of the past, were not, as a rule, 
reviled for impiety, but received universal honour. 
Thales was accounted one of the Seven Wise Men 
of Greece. 

But let me now consider what the earlier Greeks 
did for medical science. Medicine of a sort and rude 
surgery must have been transmitted even through 
the dark ages, handed down, it is said, by special 
families, the Asklepiadee, just as the epic tradition 
was passed along by the Homeridaf. Certain rules 
of surgery and the practices of blood-letting and 
purgation are known to be of immemorial antiquity, 
but for the most part the medical practice of those 
times seems to have been bound up with fetish wor¬ 
ship and superstition. There is no evidence that 
Egypt had any true medical science to impart, and 
our knowledge of Minoan medicine is limited to the 
single fact that in the great palace at Cnossus there 
existed a system of sanitation so good that it was 
never equalled until the reign of Queen Victoria. 
We may be quite sure that th^ inquisitive and recep¬ 
tive Greek mind was quick to pick up what it could 
from the older civilisations, and then, in accordance 
with its peculiar genius, it proceeded to develop it 
out of all recognition. 

Medicine entered upon its first scientific stage with 
the Greeks; it became an observational science. More 
than this; just as in other matters the philosophers 
had put away the mvths and fairy tales of their ances¬ 
tors, so, too, in medicine they rejected the magic and 
fetish worship which had hitherto formed so large 
j a part of practice. This was one of the greatest 
j services rendered by the Greeks to medical science, 
riisculapius was worshipped at numerous temples, 
and thither the sick were brought to receive such 
benefit as they might from the rites of the god. But 
at such health resorts they were also subjected to 
other influences—careful diet, pure water, rest, and 
cheerful associations—and when improvement occurred 
the physicians had the acuteness to perceive that this 
simple treatment had probably more to do with the 
result than the religious rites. 

This brings me to the second v name which I 
naturally commemorate to-day—that of Hippocrates 
of Cos-^-the first great clinician of whom we have 
any knowledge, and one whose name will always be 
associated with the phase which Greek medicine had 
now reached. 

When Hippocrates was born, about 460 B,c., ob¬ 
servational medicine had attained a considerable pitch 
of excellence. He doubtless imbibed the teachings of 
othet* good physicians who had gone before him, but 
the veneration in which Hippocrates was held by the 
Greeks themselves assures us that he was a man of 
outstanding character and attainments. We can, 



6ia 


NATURE 


[January 6, 1921 


however, judge of him more directly. It i* certain that 
only a small part of the Hippocratic treatises which 
have come down to us are from the pen of the master 
himself, but we may reasonably take them, as a 
whole* to represent his teaching, and they give us a 
fair idea of the stage at which the best Greek medical 
science had arrived in the fifth century b.c. It was 
a simple and rational medicine based on careful 
clinical observation and on a watchful study of the 
results which followed hygienic treatment. The 
healing powers of Nature formed a leading tenet of 
the Coan school; we may almost regard Hippocrates 
as the founder of sanatorium treatment. Perusal of 
those of the Books of Epidemics which are most cer¬ 
tainly by Hippocrates himself shows that he was an 
admirable case-taker; in the light of our present 
knowledge we can readily make a diagnosis from 
many of his descriptions. His medicine shows, of 
course, the natural limits of a purely observational 
science; it knows little of anatomy and less of physio, 
logy; its crude pathology is based on the doctrine of 
“ opposites M ; the idea of experiment as a means of 
investigation has not yet arisen. Yet in spite of this, 
the school of Cos is a landmark in the history of 
rational medicine. 

The centre of interest now shifts elsewhere, and 
especially to Alexandria, but it remains Greek. 
Alexandrian culture represents a sort of continuation 
of that of Athens, though, perhaps, in comparison 
smacking somewhat of Wardour Street. The great 
creative age in art and poetry had gone by; it was a 
period of imitation in art, and in literature largely a 
time of scholiasts and commentators on the better 
work that had been done before. But here we have 
an excellent illustration of Prof. Flinders Petrie’s 
dictum that'in each period of culture science reaches 
its prime long after art and literature have begun to 
decline. For all the branches of science then extant 
continued to advance in Alexandria. 1 need scarcely 
recall how mathematics and astronomy flourished 
under the Ptolemies, and in medical science the 
Alexandrian school maintained its premiership for 
many hundred years. 

Ana tom v and physiology form a necessarv basis for 
medical science, and much as the earlier Greeks had 
done for medicine, they had lacked any adequate 
knowledge of these subjects. The later Greeks pro¬ 
ceeded to remedy this defet^:. The practice of dissec¬ 
tion became established, and anatomists must look 
back to th? Alexandrian school for the foundation of 
their science. I must pass over Herophilus and 
Erasistratus and commemorate the later Greek school 
in the person of its most distinguished alumnus, 
Galen. Roman medicine, like its art, was whollv 
Greek in origin; its great phvsicians received their 
training in Greek schools, and Olsus, the best-known 
writer on medical subjects, was not himself a practi¬ 
tioner of medicine. Thus, though we associate Galen 
with Rome, I must commemorate him as a Greek— 
the last and, in many ways, the greatest of the Greek 
physicians. 

Nearly six hundred years had passed between 
Hippocrates and Galen, and when we compare the 
two it must be remembered that Galen had the advan¬ 
tage of that six hundred vears of medical experience. 
It gave him a wider outlook, and thus made him a 
better phvsician, though I conceive Hippocrates, con¬ 
sidering bis times, to have been the bigger man. I 
do not propose to dwell on Galen's eminence as a 
phvsician, though he stood far above all others of 
his age. His real claim to immortalitv may be put 
into a few words : he was the first to make systematic 
use of the experimental method in medicine, and he 
founded^ the science of physiology. His* experimental 
discoveries in physiology, and particularly in the 
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domain of the nervous system, entitle him to be called 
the father of that science. Galen must also be 
credited with a great advance in pathology. The 
earlier Greeks had regarded internal medicine from 
a purely humoral aspect; the later Greeks began to 
recognise affections of certain definite organs, but 
Galen developed this conception beyond any of his 
predecessors. 

With Galen we come to the end of the great age 
of classical civilisation, and it will be fitting, before 
leaving it, to summarise what Greek genius had 
accomplished in medical science. An atmosphere of 
intellectual Liberty essential to the birth and growth 
of science had been established by the Greeks; they 
had developed the love of knowledge for its own sake. 
Their shrewd observation had transformed medicine 
from a medley of traditional empiricism and super¬ 
stition into a natural science; they freed it from 
magic and laid the foundations of a rational treatment 
of disease. Towards the dose of their epoch they 
devised the experimental method, and used it to 
found the science of physiology. Indirectly we owe 
to them the law.s of clear thinking in medicine and in 
the other sciences, and the development of mathe¬ 
matics and mechanics. 

When the Minoan civilisation passed away the 
Greeks had been compelled to begin again almost 
from the beginning. There was no such complete 
break between the classical period and our modern 
civilisation; much was handed on by direct tradition, 
and vastly more by written manuscript. Neverthe¬ 
less, after the fall of the Roman Empire, Europe had 
to be remade, and to pass through its dark ages 
before the dawn of a new culture. The new mixture 
of races seems to have been incapable of intellectual 
achievement until the ordained incubation period was 
over, and that period was at its darkest from the 
fifth to the tenth centuries a.d. Medicine shared the 
fate of the other sciences, and what was not forgotten 
became debased by admixture with Eastern magic 
and superstition. 

The dominant power in Europe during this period 
was the Church, and, although its conservatism had 
a wholly deadening influence as regards the advance 
of science, it did much to preserve the culture of 
classical times. In the seventh century occurred the 
last of the four known Arab migrations which have 
overwhelmed neighbouring peoples; it spread not only 
over Western Asia, but also round the Mediterranean. 
Whatever may have been the primitive culture of these 
Arab invaders, they presently acquired a high degree 
of civilisation. They were a keen-witted race, quick 
to assimilate the culture with which they came in 
contact, and this was largely Greek in origin. For 
some hundreds of years the Moorish Empire in Spain 
was far in advance of the rest of Europe in literature, 
in science, and in medicine. The best medical works 
of classical antiquity were translated into Arabic, and 
it Is by this strange route that much has come down 
to us which would otherwise have been irretrievablv 
lost. Their chief share in medicine was to absorb 
and transmit the knowledge of the Greeks. Medicine 
reflects the spirit of the Dark Ages in Europe; the 
traditions of the past were still supreme, and Galen 
was the god of the medical world. Men felt him to 
have been a better man than themselves, as m truth 
he was, and it was enough that Galen said this or 
that, or that his writings could be interpreted in such 
and such a sense, and there the matter ended. 

Then, in the fullness of time, after more than a 
thousand years of intellectual slumber, men again 
began to think for themselves* just as the Ionian 
Greeks had done twenty centuries before. The 
Renaissance was at first literally a revival of learning, 
due to the renewed study of the Greek language 
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the discovery of much of the classical literature which 
had been hidden away in the libraries of the East. 
The first effect of the revival was to strengthen the 
position of Galen. With the revival of Greek in the 
fifteenth century his original writings became ac¬ 
cessible, and manuscripts hitherto unknown came to 
light. It became the aim of the scholars of the time 
to translate these works into polished Latin for the 
benefit of those unacquainted with Greek. Amongst 
the medical humanists, as they are termed, was the 
founder and first president of this college. There is 
no more honoured name in scholarship than that of 
Linacre, but it is instructive to note the difference 
between his mental attitude and that of Harvey, little 
more than a hundred years later. Linacre stands for 
the revival of learning, Harvey for the intellectual 
quickening that revival was to engender. The avowed 
aim of the medical humanists was not the advance of 
medical science, but a return to the uncorrupted 
knowledge of the Greeks; the thought and science of 
antiquity were still held so immeasurably superior 
to anything that modern times could produce that no 
advance was contemplated. But the seed was sown. 
Greek literature was the product of an original 
creative activity and a mental freedom to which 
Europe had been long unaccustomed. Men could not 
study it without at the same time drinking in some¬ 
thing of the spirit in which it had been conceived and 
which animates it for all time. This was our true 
heritage in the Renaissance, and once again imbued 
with this spirit men felt at liberty to ask. whether 
the ancients were always right and to criticise and 
test their statements. The reign of mere authority 
came to an - end, and science recommenced that 
advance which has continued to the present day. 

The first science to bear new fruit was anatomy. 
It was in Italv that the resurrection began, and the 
book written by Vesalius on “The Structure of the 
Human Body,” published in 1543, set the seal upon 
the new method—the appeal to fact instead of to 
dogma. We all know that the truth as to the pul¬ 
monary circulation was first ascertained, while it was 
reserved for Harvey to demonstrate the systemic cir¬ 
cuit. The method of experiment as an adjunct to 
observation, instead of being delayed for hundreds of 
years, as it had been amongst the Greeks, was now, 
thanks to Galen, an instrument ready to hand. And 
thus it came about that when a man arose deeply 
imbued with the true spirit of science and capable of 
using this instrument with intelligence and an open 
mind, his study of the circulation was at once re¬ 
warded by a discovery of capital importance. 

William Harvey stands as one of the landmarks 
in. the history of medical science. His was the first 
scientific discovery of absolutely first-rate importance 
to. be made by the application of the methods and 
spirit now revived from ancient times; he possessed 
the vision, the power of imagination, as well as the 
needful industry and patience in gathering his facts 
and in devising his experiments. 

Harvey has left us two treatises of unequal great¬ 
ness. The *‘De Motu Cordis” has no need of anv 
introductory disquisition on scientific method, for it 
itself is the method incarnate. It is the mature work 
of a master who is sure of his ground; it sweeps us 
along from one short chapter to another, each filled 
with accurate observation and close reasoning, so that 
no doubt_or hesitation is possible to the reader. 

But he also essayed to solve other biological 
problems* for which his means were not adequate, 
and the H De Generatlone,” which he was reluctant to 
publish* is reading of a different kind. The most 
instructive part of this treatise is perhaps the intro¬ 
duction on scientific method* “Of the Manner and 
Order of Acquiring Knowledge,’ 1 Here Harvey in 
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his later age sets forth the principles which had guided 
him, with Aristotle as his leader, in his life's work, 
and we realise how truly scientific were his methods. 

With Harvey, we feel that medical science has, fairly 
entered the right path. The conditions essential to 
scientific progress--’freedom of thought, accuracy of 
observation, imagination, experimental verification, 
and logical reasoning—all are exemplified in Harvey’s 
work. 

There is room for difference of opinion as to the 
impulses from external sources which have had the 
most far-reaching effects upon medicine since Harvey’s 
day, but I would name four as of exceptional im¬ 
portance. They are the invention of the compound 
microscope, the development of chemistry, the accept¬ 
ance of the doctrine of evolution, and the discovery of 
the relation of micro-organisms to disease. The 
microscope was invented in Holland late in the 
sixteenth century, but its possibilities as an aid to 
anatomy were not at first grasped, and it was not 
until after Harvey’s death that Malpighi actually saw 
the capillaries and the contrary direction of the blood- 
flow in arteries and veins, Tfie rise of histology from 
that time forward has transformed our ideas of the 
structure of the body, and with each improvement 
in the microscope our horizon has widened. We have 
passed from the organ to the units of which it is 
built up, and Virchow’s "‘Cellular Pathology” marks 
an epoch in medicine. To-dav we are a stage further, 
for the inquiry is being pushed into the more intimate 
structure of the cell itself, in the hope of revealing 
the nature of the processes by which it carries on its 
work. 

The rise of physics and chemistry has been even 
more fruitful for medicine. We cannot nowadays con¬ 
sider them separately, so closely merged have they 
become. We recognise the fundamental importance 
of these sciences for the right understanding of physio¬ 
logy and pathology by placing them at the root of 
medical education. 

Chemistry has influenced medicine from the days 
of alchemy onwards; Paracelsus and Van Helmont 
stand out as picturesque figures in its history. In 
England the rise of physics and chemistry began in 
Harvey’s lifetime with those meetings of scientific 
men which later gave birth to the Royal Society. It 
must not be forgotten that the work of such men as 
Boyle, Hooke, Lower, and Mayow practically solved 
the problem of respiration not long after Harvey’s 
death—a problem second only in importance to that 
of the circulation--though a century was to elapse 
for its full meaning to become dear with the discovery 
of oxygen. Every advance in physics and chemistry 
has borne fruit for us in its turn; to-day we can 
almost affirm that the chief issues in physiology and 
pathology are to be sought in the chemical activities 
of the human body. These, again, are bound up with 
physical conditions, and there is one recent branch of 
chemistry the possibilities of which are onlv beginning 
to be appreciated in medicine. If we reflect that the 
body, from a chemical point of view, consists almost 
entirely of colloids, the behaviour of which is still 
imperfectly understood, it will be realised that ad¬ 
vances in colloidal chemistry are destined to throw a 
flood of light upon the processes of vital activity. 

The doctrine of evolution has scarcely received the 
attention it merits as a factor in modifying the 
opinions of medical science. So long as it was be¬ 
lieved that the body, with .all its natural functions, 
had been created from the first in its present condition, 
there was little room for inquiry into the origin of 
those functions, and still less into that of morbid 
processes. Darwin has changed all this, as a single 
instance will suffice to show. Metchnlkoff’s studies 
on the comparative pathology of inflammation have 
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taught us that this is not a diseased state, but a pur¬ 
poseful reaction against injury, gradually perfected in 
passing up from the lower to the higher animals. 
Almost without our being conscious of it, the idea of 
evolution has gradually effected a great change in the 
point of view from which we regard a large number of 
diseases, the symptoms and morbid changes in which 
we now understand as efforts of the body to maintain 
its integrity in face of the injurious agencies which 
threaten it. One might almost rewrite pathology 
from the evolutionary point of view 

Last, but not least, of the great changes which 
have swept over medical science is that which was 
due in the first place to Pasteur, carried on by 
Koch, and brought to triumphant practical applica¬ 
tion by Lister. 7 'he discovery of the true nature of 
infection has of necessity transformed the outlook of 
medicine and surgery, but bacteriology and its 
daughter science immunology would demand a 
Harveian oration to themselves. 

We loosely speak of such fundamental discoveries 
as those I have just mentioned as producing a revolu¬ 
tion in medical science. It is not revolution, but 
upward growth. With the establishment of each 


great principle we gain a fresh height from which the 
field of science takes on a new and wider aspect,, and 
we may be confident that we shall reach yet greater 
heights to reward us with an even ampler range of 
vision. There is no sign that the vitality of science 
in our civilisation is in any way spent; on the con¬ 
trary, its fertility is unchecked. During the late war 
we saw for the first time the scientific forces of this 
country fully mobilised, and no previous five years 
have seen so many scientific problems brought to a 
successful issue. So forcible has been the lesson that 
science has gained mightily in public estimation, and 
research is on the lips of everyone. New facts are 
being gathered in, old facts are coming to be seen 
in a new light; we are almost bewildered by our own 
progress. The workers in the field of medical science 
arc many, and it may not be given to any one of us 
to make an immortal discovery, such as that of the 
circulation of the blood. But the humblest of us can 
work in Harvey’s spirit and bring his contribution to 
the building up of knowledge in the full assurance 
that even a single stone, if honestly and truly 
squared, will in due time find its proper place in 
the fabric. 


Wheat from Seed-bed to Breakfast-table. 


“ '"T'HE History of a Grain of Wheal from the Seed- 
A bed to the Breakfast-table ” formed the subject 
of the concluding evening discourse given by Sir 
Daniel Hall at the Cardiff meeting of the British 
Association, and an account of it appeared in the 
October issue of the Journal of the Ministry of Agri- 
culture . Of all industries there is not one which is 
older, more universal, or more essential than the 
growing, grinding, and baking of wheat and its 
kindred food-grains. Yet, in spite of the extreme age 
of the industry, the various processes involved in the 
passage of the wheat-grain from its seed-bed to the 
breakfast-table still demand the close attention of the 
best obtainable research men of the day; for it is 
only by research and by the utilisation of the results 
so obtained that the increased food production neces¬ 
sary for supplying the needs of the world’s growing 
population can be attained. 

Many experiments have been made to try to bring 
about an increase in yield by treating the seed either 
by electricity or by soaking it in some nutrient fluid. 
The results of these experiments are very doubtful, 
and it is improbable that such treatment can affect 
the ultimate yield. Attention has also been paid to 
the influence on the wheat yield of the rate of sowing. 
Ordinarily, wheat sown at the rate of 2j bushels per 
acre gives a thirteenfold yield, but isolated wheat- 
plants are capable of giving more than a hundredfold 
yield. It is noped that by using a suitable machine 
a perfectly effective seeding can be attained with 
1 bushel per acre, and such a reduction in the amount 
of seed sown would mean a considerable gain to the 
country. Improvement in the quality of wheat grown 
has been brought about by careful breeding work. 
Prof. BifTen, working on Mendellan principles, has 
obtained a variety of wheat, “Little Joss, M which 
produces very good crops on certain soils because of 
its resistance to rust attacks, the rust-resistance power 
havir\g been introduced into the grain by careful selec¬ 
tion and breeding. Another wheat, “Yeoman,” has 
been bred for the high milling quality of the grain, 
and on soils to which it is suited the 44 Yeoman ” 
wheat yields a very heavv crop, while the quality of 
the flour is almost equal to that obtained from the 
best Canadian grain. At the present time millers art 
compelled to mix strong foreign wheat with our home- 
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grown wheat in order to produce bread of the spongy 
type desired by the public, but it is hoped that exten¬ 
sion of Prof. Biffen’s work will ultimately supply 
strong wheats of the “Yeoman” type suited to the 
varying conditions of all our different wheat-growing 
districts, and in this way the millers may be rendered 
independent of foreign wheats. 

Although wheat is the crop for breaking in virgin 
land, yet it will not stand competition; at Rotham- 
sted a wheat crop left unharvested to sow itself with¬ 
out further cultivation entirely disappeared in a grassy 
wilderness in three years.' Wheat, though thus 
dependent on cultivation, possesses a remarkable 
power of yielding a good crop upon all sorts of soil. 
One of the Rotnamsted plots has carried wheat for 
seventy-seven successive years without any manure, 
and the yield is still about 12 bushels per acre— 
approximately the average crop for the wheat-lands 
of the world. The manurial requirements of a wheat 
crop have long since been decided, and the problem 
now is to prevent the lodging which occurs with big 
crops on good soils. It may be possible to breed 
varieties with stiffer and shorter straw, or it may be 
that manurial treatment, time of sowing, width of 
rows, and spacing of the seed have some effect on the 
lodging, or, again, there may be some actual disease 
factor involved. AH these points are being inves¬ 
tigated. 

The growth of the wheat-plant, so far as gathering 
material from the air and from the soil is concerned, 
is practically completed about five weeks before the 
grain is harvested. This latter period is occupied by 
the transference of stored-up food from the leaves 
and stem to the seed. The transference, however, is 
never complete, and the straw still retains about half 
of the valuable material manufactured by the plant. 
Since -the amount of such material depends largely 
on conditions of soil and water-supply, which are out¬ 
side our control, one line of development must be to 
increase the migration into the seed. This is 
especially urgent in drier countries where insufficient 
water-supply sets a definite limit to the amount of 
growth. With regard to the flour, considerable 
differences In milling operations have been brought 
about under the stress of war. The miller's dbject 
is to crack the wheat “berry ” with the least possible 
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breaking up of the husk, so that the endosperm falls 
out in a clean condition. The endosperm is the most 
digestible part of the grain and yields the best white 
flour. Before the war only abput 68 per cent, of the 
weight of pain was recovered as white flour, while 
the remainder passed into various oflals. During the 
war the extraction of flour from wheat rose to more 
than 90 per cent.; this brought into use certain valu¬ 
able food elements which, however, are not suited to 
all constitutions. 

Prior to the war only one-fifth of the wheat we 
consumed was home-grown; the rest came from North 
and South America, Russia, India, and Australia. 
Some of these supplies are now cut off, and although 
America has considerably increased her wheat acre¬ 
age, the world’s supply is still perilously short. 
For the next year the supplies are safe enough, but 
the permanent position is by no means assured. 
Unless more land is put under wheat a bad crop in 
one or two of the exporting countries would create a 
serious world shortage, so that as a national insur¬ 
ance we must grow more wheat. We can extend 
our acreage, and we can increase our production on 
the existing wheat-land, but in both cases better skill 
and more knowledge are required. The country, then, 
must be ready to encourage the attainment of know¬ 
ledge, for “on knowledge hangs our assurance of a 
progressive food-supply in the future.” 


The Origin of Primary Ore Deposits. 1 

T HE author commences at the period when the 
outer silicate shell of the earth was molten. 
The primeval magma is regarded as having been 
practically homogeneous and containing about 60 per 
cent, of combined silicates. All water was then in 
the atmosphere, giving a pressure more than 300 times 
as great as at present. As temperature fell, water and 
oxygen were absorbed; crust-formation, foundering, 
and resorption went on for a long period, producing 
a flat temperature gradient in the liquid. Viscosity 
eventually rendered further foundering impossible; the 
crust became permanent, granite developed, and below 
it the segregated basaltic magma long remained 
liquid. At this stage the isostatic balance was ad¬ 
justed. Ore-minerals in large quantity were given 
off at the surface of the granite; these were denuded 
and dispersed in sediments and solution. This, with 
later absorption by intruded basic magma, is assumed 
to have been instrumental in causing the present 
erratic distribution of primary ores. All so-called 
water in magmas is held to exist in combination as 
hydroxyl with silica not in solution as a gas. 

Magmatic differentiation Is regarded as having been 
caused by the’agency of silicic acid—silicon combined 
with hvdroxyl—which extracts potash alumino-silicate 
producing a solution lighter than* and immiscible 
with, a melt of basic felspars and ferro-magnesian 
minerals. It is believed that in this way the first 
great split of primary magma into the world-wide 
granitic and basaltic types was brought about. Evi¬ 
dence regarding the existence of silicic acid in mag¬ 
matic liquids and elsewhere in Nature is adduced. 
The ultimate result of the action of water on rock 
magmas is that silicates are completely removed and 
‘ residue of ore-minerals such as magnetite, ilmcnite, 
md chromite left. 

Vein-Assuring was brought about in and above 
batholith* by the expansive force due to the increase 
m sdid specific volume of various elements. This 
mcrease is very considerable, exceeding in amount the 
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contraction on solidification of the granite, and con¬ 
tinues throughout the whole of the crystallisation 
period. The effect of this force appears in waves as 
fissures in successive series. These developed very 
rapidly, were instantly filled with magmatic mother- 
liquor, and were quickly sealed by the deposit of solids 
therefrom. 

Quartz is almost always present in veins along 
with ore-minerals, and silica often occurs in solution 
in thermal springs, especially such as carry gold, 
arsenic, antimony, and mercury. For these and other 
reasons it is regarded as probable that primary ore- 
minerals passing ujp from magmas to veins do so 
in silicic acid solution, and possibly in combination. 
The deposition of these ores is usually caused by loss 
of heat and reduction of pressure. It is believed that 
there are definite, but narrow, limits of temperature 
between which each ore-mineral develops. These cor 
respond to the temperatures in the strata at the 
bottom and the top of the ore at the time of deposi¬ 
tion. One persisting for a vertical depth of 2000 ft. 
would, therefore, indicate normally a temperature 
range of 20 0 C. 

The pneumatolytic theory of the origin of the high- 
temperature ores is rejected because the phenomena 
of their occurrence are quite inconsistent with what 
would result if these metals had been given off as 
gases by magmas. The boiling points of tungsten 
fluoride (19 0 C.) and tin fluoride (705° C.) arc so far 
apart that it would be impossible for wolfram and 
cassiterite to have developed in contact with One 
another, as they frequently do. Accessory minerals 
such as fluorite and tourmaline lose the genetic 
significance usually attached to them owing to the 
fact that they are not invariably present with tin 
and tungsten ores, and are frequently associated with 
a variety of other ores which are admittedly of hydro- 
thermaF origin. 

In introducing the paper the author directed atten¬ 
tion to the probable importance of variations of 
pressure in ore solution and deposition. Separation 
from simple solution would involve deposition of ore 
plong the whole upward course of the' solvent. This 
does not take place, the end being usually abrupt in 
an upward direction. The phenomena in Nature seem 
to indicate that reduced pressure causes dissociation 
and, at some point, the total removal of ore from 
solution. High temperatures and pressures are not 
entirely correlative, and, since they usually accom¬ 
pany one another in Nature, it is possible that as 
regards ore-deposition we may in the past have been 
confusing the two. 


University and Educational Intelligence. 

Birmingham.— The Tebbutt lectures on administra¬ 
tion will be given during the coming term as follows : 
“The Central Departments of Government and their 
Relation to Local Administration,” by Prof. W. G. S. 
Adams; “Municipal Administration,” by Mr. Arthur 
Collins (treasurer of the City of Birmingham); 
'* Educational Administration,” by Sir Graham Bal¬ 
four; and “Business Administration,” by Mr. Gil¬ 
bert C. Vyle (managing director of Avery’s, Ltd.). The 
lectures will be open to the public. 


Sir William Brunyate has been appointed Vice- 
Chancellor of the University of Hong Kong in succes¬ 
sion to. Sir Charles Eliot. 

It is stated in Science of December 3 that an 
anonymous gift of aoo.ooo dollars has been made to 
the fund which Is being raised by the American En- 
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gineering Foundation for the promotion of research in 
science and engineering. 

A course of ten lectures will be given at the Horni* 
man Museum by Mr. F. Balfour-Browne on *' Insects 
in Relation to Agriculture and Disease," beginning on 
Saturday, January 15. The course is primarily for 
teachers, but other persons will be admitted so far as 
accommodation permits; admission will be by ticket, 
which can be obtained from the curator at the 
museum. There will also be a series of ten free lec¬ 
tures on Saturday afternoons, starting on January 15, 
which will be of a simple, popular nature; two lec¬ 
tures each will be given by Mr. F. Balfour-Browne, 
Mr. E. Lovett, Dr. W. A. Cunnington, and Miss 
M. A. Murray, and two further lectures by Mr. H. N. 
Milligan and Mr. A. R. Wright. 

An election to a research studentship will take place 
at Trinity College, Cambridge, during July next and 
in each following year. The studentship will be 
open to graduates of universities other than Cam¬ 
bridge or to men who can show evidence of excep¬ 
tional qualifications for research who are not 
members of the University of Cambridge. A candidate 
must obtain permission from the Board of Research 
Studies to enter the University as a research student, 
and will be expected to proceed to the new research 
degree of Ph.D. which has been established- The 
value of the studentship will vary according to the 
student's pecuniary circumstances, but will not exceed 
jooit. per annum, and the studentship will be tenable 
until the student is of standing to proceed to the 
degree of Ph.D. Applications should reach the Senior 
Tutor, Trinity College, Cambridge, not later than 
July 25. 

The British Lampblown Scientific Glassware Manu¬ 
facturers* Association, Ltd., has arranged a series of 
lectures on glass in connection with the lampbldwn 
glass industry. Prof. W. E. S, Turner will deal with 
the manufacture and the properties of glass tubing 
and rods (three lectures); Mr. English will deliver 
three lectures on the manipulation of glass and the 
graduation of apparatus; Mr. Higgins will give three 
on thermometry and thermometer testing; Mr. Stott 
will deal with volumetric glassware (two lectures); 
and Mr, Davis will give the concluding lecture on 
technical points in the manufacture of bench-blown 
chemical glassware. The lectures will be delivered 
at the Northampton Polytechnic Institute, one every 
week; they commenced on Wednesday, January 5. 
Members of the association can attend the course 
free; others will be charged 2.v. 6 d. per lecture, or 
io.v. 6 d. for the whole course. Further information 
can be obtained from Mr. W. H. Ashfipld, British 
Lampblown Scientific Glassware Manufacturers* Asso¬ 
ciation, Ltd., 2-3 Duke Street, St, James, S.W.i. 

Some interesting figures showing the salaries during 
iqao of university and college officials in the United 
States are published in Bulletin No. 20 (1920) of the 
Bureau of Education. Data from 401 institutions 
have^ been collected, and, so far as possible, only 
salaries which recompense full-time service are given. 
Names are omitted, but the institutions dealt with 
are numbered and grouped in geographical divisions. 
In the detailed statements the president’s salary is 
given, and succeeding columns show the numberand 
salaries of the various deans, professors, associate and 
assistant professors, instructors, and assistants who 
are employed bv the various institutions. Summaries 
are also provided of the various salaries which are 
allotted to the different posts, and these again are 
drawn together in two tables which show the maxi- 
mum, minimum, average, and most frequent salaries 
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attached to different offices in public and private in¬ 
stitutions. The average salary for every post is higher 
in the former than in the latter type of establishment, 
due in part, no doubt, to the large number of small 
schools included in this class. 

After a break corresponding to two academic years, 
statistics are again available showing the number of 
doctorates in science which have been conferred in 
American universities (Science, November 19). In 
the year 1919-20, 328 such degrees were conferred by 
31 institutions, as compared with 332 doctorates of 
28 institutions for the year 1915-16, showing that 
normal conditions have been practically regained. As 
in previous years, the Eastern universities have con¬ 
ferred the greater number of degrees; Chicago Uni¬ 
versity continues to head the list with 59, and this 
year Cornell University follows with 35 doctorates. 
Interesting figures are also given which show the dis¬ 
tribution of the degrees among the various depart¬ 
ments of science schools for the years 1912-16 and 
1919-20. Chemistry continues to claim tne greatest 
number; last year 96 doctorates were conferred in 
that subject—a total which is 19 short of the number 
given in 1916. Comparing the numbers for degree* 
in other sciences for the same two years, it is note¬ 
worthy that those conferred for physics and mathe¬ 
matics have decreased by 14 and 15 respectively, while 
the numbers for botany, zoology, and psychology have 
increased, the latter from 19 to 40. The increase is 
interesting because from the numbers given in 
previous years attention to that subject appeared to be 
declining steadily. No doctorates were conferred' 
specifically for palaeontology, mineralogy, metallurgy, 
or meteorology. The article concludes with the first 
instalment of a list giving the names of the recipients 
of the doctorates during 1919-20, together with the 
titles of their theses. 

The second term at University College, London, 
begins on Tuesday, January 11. During the 
term a number of public and other courses of 
lectures will be given, full particulars of which can 
be obtained from the Secretary, University College, 
London, W1C.1. The attention of readers of Nature 
may be directed to the following :—Public Lectures : 
“The Navigation of Aircraft by Astronomical Ob¬ 
servations," bv Prof. L. N. G! Filon, on Friday, 
January 14; “Greek Medicine,”by Dr. Charles Singer, 
on Friday, January 28; “Basque Customs,” by Prof. 
J. E. G. de Montmorencv, on Thursday, February 24; 
“The History of Plant Delineation/* by Dr. Charles 
Singer and Dr, Agnes Arber, a course of four weekly 
lectures commencing on March 2; and “ The British 
Museum in War-time," bv Sir Frederic Kenyon, on 
Friday, March 4. The following courses of lectures 
will also commence on the dates indicated :—“ Fine 
Art Anatomy," bv Prof. G. Etliot Smith, on Monday, 
January 10; “History of Mathematics up to the 
Eighteenth Century,” by Mr. T. L. Wren, on Tues¬ 
day, January 11; “General History and Development 
of Science/* by Dr. A. Wolf (continued from 1st 
term), on Wednesday, January 12; “ Measurements of 
Stresses in Materials and Structures," bv Prof. E* G. 
Coker, on Monday. January H; “Mathematical 
Theory of Relativity,” by Dr. G. B. Jeffery (continued 
from ist term), on Monday. January 17; "History of 
the Biological and Medical Sciences from Early Times 
to the Eighteenth Century,** bv Dr. Charles Singer 
(continued from ist term), on Tuesday, January 18; 
“The Present State of our Knowledge of the Science 
of National Eugenics/* by Prof, Karl Pearson, on 
Wednesday, Tanuarv to ; “ Snectroseoov, General and 
Apnlied/*bv Dr. S. Judd Lewis, on Friday, January, a* «* 
and “Development of Medicine in Modern, TfitteS/* 
by Dr. Charles Singer, on Tuesday, March ,8. ■■ 
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Calendar of Scientific Pioneers. 


Societies and Academies. 


January 7, 1786. Jean Etienne Guettard died.— The 

discoverer in 1752 of the extinct volcanoes of Auvergne 
and the compiler with Lavoisier of u mineralogical 
map of France, Guettard has been called “the father 
of all the national Geological Surveys/’ 

January 7, 1803. Joseph Stefan died.- Professor 
of physics at Vienna and director of the Physical 
Institute, the law of cooling which bears Stefan's 
name was enunciated by him in 1879. 

January 8, 1642. Galileo Galilei died. —The founder 
of the science of dynamics and one of the greatest of 
the early experimentalists, Galileo, wrote J. D. Forbes, 
“was beyond all comparison the glory of his age.” 
Some years older than Kepler, Galileo was born in ! 
1571 at Pisa, where he studied and lectured and 
made his experiments on falling bodies. The leaning 
Tower of Pisa now bears the inscription : 

G ALT LEFTS GALILEJUS 

Experiments E Summa Hac Turri Super Gravium 
Corporum 

Lapsu Institulis # 

Lcgibus Motis Dctectis 
Merhaniren Condidit 

Ingentibusque,Suis Posteriorumque Sophorum Invontis 
Praelusit 

The astronomical discoveries of Galileo were made 
while he held the chair of mathematics at Padua. In 
1609 he heard of the invention of a crude telescope. 
Seizing upon the idea, he made an instrument to 
magnify thirty times, and within eighteen months he 
had observed the mountains and craters of the moon, 
seen the planets as discs, counted forty stars in the 
Pleiades, discovered four of the satellites of Jupiter, 
was perplexed by the curious appearance of Saturn 
due to the ring-system, observed the gibbous, as well 
as the crescent, phase of Venus, and had closely fol¬ 
lowed the spots in the sun. He was then at the 
zenith of his career. The greater part of his later 
life was passed at Florence, and to this period 
belong the controversies and persecutions which em¬ 
bittered his last days. 

January 9» 1848. Caroline Luoretia Herschel died. 

Returning to England with her brother William in 
1772, Caroline Herschel for fifty vears was his most 
patient, skilful, and zealous assistant. The minor 
planet Luoretia was named after her by Pa lisa in 1889. 

January 10, 1778. Linnaui died. —Carl von Linnet * 
or Linnaeus was born on May 3, 1707, at Roeshult, 
Sweden. A student at Lund and a lecturer at Upsala, 
through much poverty he clung to his first love of 
botanv. ^ An expedition to Lapland was followed bv 
travels in Holland, England, and France. In 174 1 
be became professor of anatomy and physics in the 
University of Upsala, but the following year was 
appointed to the chair of botanv. His last edition 
of his “Systems Naturae” appeared in 7768. 

January 10, 1833. Adrien Marie Legendre died. 

The contemporary of Laplace and Lagrange, and the 
instructor of . Cauchy and Arago, Legendre was on 
the Commission for connecting Greenwich and Paris 
by triangulation, and made notable additions to 
various branches of higher mathematics. 

January 12, 1686, Pierre de Fermat died - Born in 
the province of Gascony, Fermat was trained as a 
lawyer, and became a councillor of the local Parlia¬ 
ment at Toulouse, He was the oorresnondent of 
Descartes, Torricelli, Pascal, Huygens, Wallis, and 
others, and made additions to geometry, the calculus 
of probabilities, and the theory of numbers. 

E. C. S. 
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Faraday Society, December 73.— Sir Robert Hadficld, 
Bart., president, in the chair.’—Prof. E. D. Campbell ; 
A fora* field dissociation theory of solution applied 
to some properties of steel. Understanding of the 
properties of alloys has been obscured by the use of 
the term “solid solution” and by expressing constitu¬ 
tion in terms of percentage weights. There is no 
essential difference between a liquid and a solid solu¬ 
tion, and the constitution of both should be expressed 
as molecular or atomic concentrations per unit 
volume. The electrolytic dissociation theory in its 
usual form is inapplicable to alloys. The force field 
theory is a modified form of it applicable to liquid 
and solid solutions alike. The assumption is made 
that in a molecule the electromagnetic force field asso¬ 
ciated with the constituent atoms is closed in the 
combination, but in solution this force field is opened 
out by the solvent to an extent depending on con¬ 
centration and composition. The reactivity of ions is 
due to the open force fields, ahd not to tnc presence 
of electric charges. In the presence of an impressed 
e.m.f. the resultant of the reactivity is electrical resist¬ 
ance in the case of metallic solutions, and electrical 
conductance in aqueous solutions.—A. L. Norbury: 
The electrical resistivity of dilute metallic solutions. It 
is well known that the small quantities of impurities 
in solid solution cause a large increase in the elec¬ 
trical resistivity of a pure metal. Data are collected 
showing the relative atomic effects of such impuri¬ 
ties, and a certain relationship appears to be brought 
out by doing so. The author summarises his con¬ 
clusions as follows:—(1) A comparison with the 
atomic volumes, intrinsic pressures, electrical resis¬ 
tivities, thermo-electric properties, and decomposition 
potentials of the elements concerned shows that none 
of these atomic properties can be directly applied to 
explain the results. It is suggested that" the atomic 
effects are small when there is little electrical attrac¬ 
tion between the atoms of solute and solvent, and 
large according as the electrical attraction between 
the two is greater. ( 2 ) It seems probable that in the 
dilute solutions quoted the atoms of solute* are not 
associated. (3) Assuming, for example, the face- 
centred cube lattice in a dilute solid solution, an atom 
of solute will be surrounded by twelve equidistant 
atoms of .solvent, and will tint be attached to any one 
of these atoms in particular. It will, therefore, exert 
attractive forces on the electrons of the surrounding 
atoms. (4) Tt is generally assumed that metals con¬ 
duct the electric current by means of their “ free" 
electrons; the presence, therefore, of forces restrain¬ 
ing the “free” electrons in solid solutions will account 
for their diminished conductivity. 

Geological Society, December 15. Mr. R. D. 
Oldham, president, in the chair.— Dr. T. O. Bosworth : 
Structure and stratigraphy of the Tertiary deposits 
in north-western Peru. The westernmost ranges of 
the Andes in the north of Peru are of pre-Tertiarv 
age. The Tertiary rocks occupy a narrow strip of 
country between the mountains and the sea, and they 
consist of 15,000 ft. to 25,000 ft. of clay-shales and 
sandstones, with thin seams of beach-pebbles and 
shells. During the Tertiary period a large subsidence 
was in progress. The stratigraphies! succession is : 


Miocene. 

Eocene. 


Zorritos Formation ... 1 ... 

fLobitos Formation. 

I Negritos Formation. 

| fClavilithes Series \ 

[ } Turritelia Series J 


Ft. 

5000-f- 
5000 4 


70004 - 
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The Tertiary accumulation is greatly broken up bv 
intense block-faulting; between the fault-blocks are dif¬ 
ferential displacements of many thousands of feet. An 
important movement probably occurred along a great 
fault-belt parallel with the Andes.—H. Woodi, Dr, 
T. W. Vaughan, Dr. J. A. Cushman, and Prof. H. L. 
Hawkins : Palaeontology of the Tertiary deposits in 
north-western Peru. The fauna of the Negritos 
formation is of shallow-water gastropods and lamelli- 
branchs, with a small number of teeth of fishes, 
decapod Crustacea, corals, and one Echinoid. Aturia 
is also present. The number of species is large, and 
nearly all are new. By the stages reached in the 
evolution of Venericardia of the Planicosta group 
correlation is made with the Teion group of Cali¬ 
fornia; but the relation to the Wilcox and Lower 
Claiborne groups of the Eastern and Gulf States of 
America is more marked, and is sufficient to indicate 
the existence of a sea-connection between the Pacific 
and the Atlantic. The Lobitos formation is distin¬ 
guished by Foraminifera of the genera Lepidocyclina 
and Orthophragmina. In the Zorritos formation 
Miocene age is indicated by the similarity of some of 
the gastropods and lamellibranchs to those of the 
Miocene of Panama.—Dr. T. O. Bosworth : Geology 
of the Quaternary period on a part of the Pacific 
coast of Peru. Throughout the Quaternary period the 
littoral has undergone a series of vertical oscilla¬ 
tions having a hinge-line In the Andes. The ocean- 
soundings show a steep 2000-ft. submarine cliff at 
the edge of the continental shelf. This cliff is taken 
to be a submarine fault-scarp, marking the important 
fracture (Pacific fault) which was the western 
boundary of the Quaternary uplifts. The oldest and 
highest of the raised sea-floors now has an elevation 
of 1100 ft. It extends 20 miles inland, and, within 
the territory discussed, covers an area of 700 square 
miles. The inland boundary of each “tablazo” is a 
raised sea-cliff. The original western limit of each 
one of them was probably the edge of the continental 
shelf. The depth, 27 miles from the present coast, 
is 12,000 ft. The Quaternary deposits formed upon 
it are presumably deep-sea oozes. The events on 
the east side of‘the Pacific fault are grouped into 
four similar episodes. Each consists of n subsidence 
accompanied by marine transgression, followed by 
an uplift causing emergence of new land. They are : 
(1) The Mancora, (2) the Talara, ft) the Lobitos, 
and (4) the Salim* episode. Four episodes have left 
their mark. The most substantial of the deposits 
formed during these marine transgressions is 250 ft. 
thick. The material ranges from shell-limestone to 
beach-pebbles. The shells have been examined bv 
Col, A.^ J, Peile, who pronounces them (probably all) 
to be living species. On the land extensive breccia- 
fans and vnllev-terraces were produced under desert 
conditions during these oscillations. It is considered 
that not one ten-thousandth part of the Quaternary 
history outlined can have taken place within the last 
fivn hundred years. 

Paris. 

Academy of Sciences, December 13.—M. Henri 
Deslnndrcs m the chair.—C. Gulchard ; Networks 
which comprise n family of geodesics, and such that 
their reciprocal polar with respect to a linear com¬ 
plex is n network O.—H. Parsnty ; The waves of 
shock of A. VulHemin ; The inflorescence of 

Fuchsia coccitica. —A. Buhl ; Double integrals in which 
the pseudo-lines at infinity are zero lines.—T. Varo- 
pantos : A class of functions with an infinite number of 
branches.—M. Taka fit; Bodies resolvable algebraically. 
— M. ta Porte : The utilisation of tidal currents on 
the coasts of France. Instead of holding back the 
water by a dam, involving costly constructive work, 
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it is proposed to make use of the horizontal current 
to move a wheel or turbine. A list of suitable channels 
on the French coast is given, with details of the cur¬ 
rent velocities.—A. Danjon ; New determination of the 
solar period based on the law of luminosity of the 
eclipses of the moon. By this method the solar period 
is found to be 10-87 years between 1583 and 191a.—Z. 
Ktemenstowicz: Contribution to the theory of thermal 
radiation.—S. Posternak : The hexabasic polymolyb¬ 
dates.—L. Moret; The lithological constitution of the 
Nummulitie and the Upper Cretacean of the Ar&che 
plateau (Plat6 massif, Haute-Savoie).—L. Cayeux: 
The cause of the high phosphorus content of the Lor¬ 
raine minerals. Reasons are given for supposing that 
the high phosphorus content of the Lorraine iron-ore is 
of organic origin; remains of fishes are exceptionally 
abundant.—C. (iorceix : Traces of man in the Voglans 
lignites (Savoie). The fall of a roof in the lignite 
mine exposed a layer of wood-charcoal, considered 
by the author as caused by human agency.—P. 
tilangeaud; The traces left in the central French 
massif by the glacial invasions of the Pliocene and 
Quaternary : the extent and multiplicity of these 
invasions. To the parts of the central massif on which 
glacial action has been proved must now be added the 
mountains Margeride (at the head of the valleys of 
the Allier and the Truyfere) and Lozferc, a part of the 
Hautes C6vennes, and the Velay. Altogether, more 
than an eighth of the central massif must have dis¬ 
appeared under ice, snow, or n6v6. The factors 
which have contributed to the attenuation or efface- 
ment of traces of glacial action in this region are dis¬ 
cussed.—Mile. Y. Boisse de Black and P. Marty *. The 
origin of certain claux of Cantal.—C. E. Brazier: The 
measurement of the vertical component of the velocity 
of the wind with the aid of anemometric vanes. The 
instrument known as the clino-anemometer has led 
to the paradoxical conclusion that the air, insTead of 
flowing horizontally, has an average movement at all 
seasons of the year of a vertical velocity of about 
0 5 metre per second. An experimental study of this 
instrument in the laboratory has shown that the 
velocity of rotation, instead of being, as previously 
assumed, proportional to the vertical component of 
the wind velocity, is proportional to a fraction of this 
component, which is smaller as the inclination of the 
wind to the horizon is reduced. The meaning of the 
older observations is discussed in the light of these new 
facts.—A. PUdallu, P. Malvezin, and L. Qrandchamp : 
The action of oxygen on the musts of red grapes. 
The oxygen in these experiments was passed into the 
liquid in very minute bubbles through the walls of a 
porous cell. Practically the whole of the red colouring 
matter was removed by this treatment.—R. Wnrmaar 
and Mme. J, DttcUux; Photosynthesis in the algse 
Chondrus crisj>us and Rhodymenia palmata .—P. <U 
Beauchamp ; Biogeographical researches on the zone 
of tides at the Island of R£.—M, Doyen: The 
mechanism of the action of morphine on the 
coagulability of the blood. The effect is not produced 
in vitro. The property of incoagulability is due to the 
presence of a nucleoprotein secreted by the organism 
under the action of morphine, and the circulating 
blood is capable of preventing, in vitro , the coagula¬ 
tion of the blood of a normal subject.—5. Tchaheiine: 
The method of microscopic radio-puncture: a means 
of analysis in experimental cytology. The production 
of a mechanical lesion of a single cell offers great 
experimental difficulties. In place of this the author 
acts on the cell with an extremely thin bundle of ultra¬ 
violet rays of a diameter not greater than Details 
of the technique are given.—A. SalUabeiri ; The nature 
of the bacteriophage of d’Herelle.— P. Mgiiii : Culture 
of the buccal spirochaeta favoured by some bacteria* 
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Rous, 

R« 3 l* Aicwtoaila del Lionel.—--{Communications re¬ 
ceived during the vacation.)— F. Bottuzl; Striated 
muscles and ligaments of homoeothermic animals, 
xiii. Contraction of striated muscle by cold.—G. Fano ; 
Surfaces of the 4th order with infinite discontinuous 
birational transformation groups, iii.—G. Fnblnl: 
Contra variant differentials.—M. T. Ambrosettl: Pro- 

i ective determination of a congruence W.—U. 
kordonft: Isentropic transformations of univarlant 
systems.—L. Stipe : Protectively applicable surfaces.— 
A. Terractal; Spaces tangential to a given variety, i.— 
F. Tricorn!: Expansion of integrals of a differential 
equation in a series of definite integrals.—W. Del 
Regno; Variations of electric resistance in nickel- 
steel due to heat, i.—G. Canneri: Nitrite of thallium.— 
R. Clnsa : .Salts with o-, *»-, and ^-quinoid structures, 
ii.—C. Maziottl: Double ternary systems with lacuna 
of miscibility in liquid and solid states, i.—G, Rovercto : 
Erosive action in continuous, as opposed to cyclic, 
development.—E. Carano : Cyto-embryonic studies in 
Erigeron.—L. Beccari • Action of adrenalin on the 
heart.—D. Maeatrlnl; Studies of enzymes, iv. Emul- 
sin, cytasis, ereptasis, and ureasis of germinating 
barley.—M. Boldrinl; Sexual differences in weight of 
human body and organs, iii.—E. Fedcrlcl : Campaign 
against Anopheles larvae bv means of aquatic insects, 
i.—G. Fano ; Surfaces of the 4th order with birational 
transformation groups, iv.—G. Armelllnl; Observa¬ 
tions on secular comets. The author disagrees with 
the prevailing opinion that parabolic orbits are neces¬ 
sarily of stellar origin.—A. Terraclnl : Spaces tan¬ 
gential to a given variety, ii.—W. Del Regno : Varia¬ 
tions of electric resistance in nickel-steel, ii.—C. 
Mazzctti: Double ternary systems, ii.—M. Padoa: 
Specific heats.—P. Comucci : * Metamorphoses of con¬ 
tact between limestone and granitic porphidc in metal¬ 
liferous deposits of Oroli, in Sardinia.—S. Sergl: 
Intercostal muscles and sexual differences in respira¬ 
tion of the chimpanzee.---G. QuagUarlello: Proteid 
and residual nitrogen in serum of blood of vertebrates 
and invertebrates.—E. Fedarlcl: Campaign against 
Anopheles larvae by aquatic insects, ii. This part 
deals with the predaceous Coleoptera and Rhynehota. 
Of these the beetles and water-scorpions appear rarely 
to select Anopheles larvae as their prey; on the other 
hand, water-boatmen are the most voracious 
destroyers of the mosquito larvae, and water- 
measurers also frequently attack them.—L. Blanch!: 
Quadratic character of numbers in a quadratic body. 
—G. Fano: Surfaces of the 4th order with infinite 
groups, v.—C. do Stefanl: Siliceous fossil sponges of 
western Liguria, ii. These sponge remains occur in 
the * Lower Trias at Arenzano in quartzite, in the 
Middle Trias of Voltaggio, in the Triassic limestone 
of SpOtorno, and in a peculiar Triassic formation at 
Isoverde.—G. AmaUtni: Determination of latitude of 
the Capitolina Observatory, i.—E. Federlc!: Cam¬ 
paign against Anopheles larvae by aquatic insects, iii. 
After considering the orders Neuroptera and Pseudo- 
neuroptera the author, in summarising, concludes that 
the method is of very limited efficacy.—M. Cantone: 
Elastic molecular forces and resulting vibrations.— R. 
Bartirt: Theory of the circular-plate electric con¬ 
denser, ii.—G/ Annsllbil: Latitude of the Capltoline 
Observatory, ii. The mean values of three series of 
observations in 1920. viz. 41° 53' 33*05*, 33* 17*’ 
33-28*, show the variation of latitude due to shifting 
of the earth’s axis.— U. Crtdsll: Oscillatory progres- 
sive,waves of permanent type, second approximation. 
—I. Galottl: 4 *Glandular coupling” in larval stomach 
of Itona eiculenta. The organ described under this 
name by Ruffinl in 1899 occurs in the larva of the 
frog* and was regarded as going to form part of the 
gl&hdiftltir system of the stomach of the definitive 
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form.—S. Pastors: Action of saliva on starch In 

S resence of gastric and pancreatic juices.—O. 
luneratt; Influence of low temperature on germina¬ 
tion of freshly gathered corn and other seeds. In 
confirmation of a result previously found by G. T. 
Harrington, these experiments showed that at tem¬ 
peratures of about 12° C. more than 90 per cent, of 
the fresh corn and seeds germinated in a few days, 
whereas at higher temperatures very few began to 
grow.—M. Ascoli and G. I*st: Action of serum of 
pregnancy on placenta extracts. 
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/ The Development of Agriculture. 

HE latest annual report of the Development 
Commissioners 1 takes the form of a review 
of the work of the Commission since its establish¬ 
ment in 1909. It includes another novel feature in 
a series of reports on the past work and future 
outlook of the research institutes supported by the 
Commission. These reports have been prepared 
by the directors of the laboratories, and, covering, 
as they do, a large part of the field of biology, 
would, if space permitted, repay detailed con¬ 
sideration. They bear witness to a consider¬ 
able output of original work, not only in 
applied science, but also in fundamental re¬ 
search. Of the progress made in the latter, 
the report on the Rothamsted Experimental 
Station contains the most noteworthy ex¬ 
amples. In 1909 the scientific staff there 
numbered five only; the technical staff now 
numbers nearly seventy, of whom twenty-five are 
university graduates, an<f the annual grant made 
by the Commission (through the Ministry of Agri¬ 
culture) has nearly quintupled the original income 
of the station. The output and quality of 
original work at this station in the last 
decade are well known to our readers. As 
an example of successful technological investiga¬ 
tions, the Fruit Experiment Station established at 
Ea#t Malting/ in Kent, may be instanced. The 
success achieved by this station In improving 
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the value of orchard trees is an example of 
the rapidity with which the application of 
science to industrial problems can achieve 
results of economic importance. As the 
Commissioners point out, owing largely to 
the lack of trained workers, the advance of 
knowledge in relation to the problems of agri¬ 
culture after the great achievements of Lawes and 
Gilbert circa i860 was inconsiderable. In a large 
degree this sterility was caused by the need of 
money—a need which the Development Fund has 
supplied. In these circumstances it was not sur¬ 
prising that agricultural education, too, was in 
danger of becoming outworn. Research and 
education are closely correlated; each is depend¬ 
ent on the stimulation provided by the other. 

The scheme of the Development Act was novel 
in so far as it provided a fund for the economic 
development of agriculture to be expended under 
the direction of a quasi-judicial body without 
executive powers, “not responsible to any Minister 
and to that extent insusceptible to political pres¬ 
sure." The Commissioners apparently wish to 
contrast the limitation of their powers with the 
freedom of other bodies concerned with the 
State support of research recently established. 
They also refer to the statutory restriction of their 
advances to non-profit-making concerns, and seem 
to suggest that this limitation in some degree 
diminishes their usefulness; it certainly appears 
to be a restriction which is not congruent with 
the subsequent policy of the State in relation to 
scientific research. 

Measures have also been taken to promote re¬ 
search in the economic problems of our fisheries. 
A scheme has been developed which provides, inter 
alia, for a large measure of control by a com¬ 
mittee of men of science and for the separate 
orientation of free (or fundamental) from 
“directed" (or technological) research. Free re¬ 
search will, very properly, be regarded as the 
function of universities and other independent 
bodies, while “directed” research—that directly 
concerned with economic developments—will be 
entrusted to the various State departments con¬ 
nected with fisheries. We commend the dichotomy 
to the consideration of the Commissioners in the 
other aspects of their activities. 

The report is noticeably silent on one adminis¬ 
trative aspect of all research Schemes which is 
the subject of active controversy at the present 
time. In a recent issue we commented on the 
admirable scheme fostered by the Commission 
under which research workers in agriculture have 
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been guaranteed a quasi-permanent tenure and 
adequate salaries. A letter from Prof. Stanley 
Gardiner, which we publish elsewhere, shows that 
the Commissioners’ attitude to this question in 
relation to fishery research has not been produc¬ 
tive of satisfaction. Our correspondent’s letter 
raises an issue of great importance. No State- 
aided scheme of research will be productive unless 
it attracts as well as retains men of the highest 
academic attainments. 

In one chapter of the report the general 
economic position of agriculture at the present day 
is contrasted with that which followed the Napo¬ 
leonic wars. The conclusion is drawn that agri¬ 
culturists must be up and doing if disaster is to 
be averted. We hope that if the adequacy of 
future efforts as tillers of the soil is dependent 
on our reaching the standard of hard work at¬ 
tained by our ancestors in the period 1816 on¬ 
wards, we shall be encouraged by what their 
successors achieved in other fields in the period 
1914-18. 

In conclusion, we may pay a tribute of respect 
to those who have formed the varying and co¬ 
operative personnel of the Commission and of the 
Ministry of Agriculture during the last ten years. 
There can be no doubt that as pioneers in the 
field of the deliberate encouragement of scientific 
research by the State they have fully justified the 
prescience of the founders of the Development 
Fund. 


The Critic in Physiology. 

Warfare in the Human Body: Essays on Method, 
Malignity, Repair, and Allied Subjects . 3 y 

Morley Roberts. With an introduction by Prof. 
Arthur Keith. Pp. xin + 286. (London: Eve- 
leigh Nash Co., Ltd., 1920.) Price 18$. net. 
HE author of this book, although well known 
in the fields of literature and art, astonishes 
us by the amount and depth of his knowledge of 
the biological sciences. A great service is done 
by the subjection to criticism of current views, 
especially when the critic is one not actually en¬ 
gaged in the investigations on which they are 
based. Owing to the wide extent of his outlook, 
he is often able to throw light on questions which 
those who, by the exigencies of research, are com¬ 
pelled to an intensive study of a narrow field are 
apt to miss. We may not entirely agree with his 
criticisms, but they always make us consider what 
we really mean by the statements we make. It is 
not to be understood, however, that the book 
before us consists merely of criticism. There is 
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much in it of constructive and helpful sugges¬ 
tion . 

Although in form consisting of apparently 
separate essays on such problems as cancer, re¬ 
pair, inhibition, immunity, heredity, cannibalism, 
bathing, consciousness, and so on, there may be 
said to be a common thread running through 
them, and this thread is the belief that much 
assistance may be given in the comprehension vi 
biological problems by bringing them into rela¬ 
tion with analogous cases in the sociological 
sciences. In the first essay, “On Method in 
Science,” a powerful defence is given of the use 
of analogy. The author is well aware of the 
caution necessary to avoid pitfalls. Thus a similar 
result is not always due to a similar cause, while 
the metaphorical use of words is no real advance. 
As an illustration the author refers to Adami’s 
11 habit of growth ” acquired by cancer cells. 
Moreover, an analogy suggests different things 
to different people. As to the way in which it may 
be used with profit, the original must be read. 

Owing to the variety of topics discussed, this 
review is almost of necessity somewhat discon¬ 
nected. Furthermore, when the reviewer brings 
forward objections to certain statements, the im¬ 
pression is apt to be given that he is less in sym¬ 
pathy with the work as a whole than is actually 
the case. The proportion of statements not 
agreed with to the rest of the book, with which 
the reviewer is almost entirely in agreement, must 
be kept in mind. 

A consideration suggested by the title needs 
a few words at this point, and illustrates a re¬ 
mark made above. Owing to the limitations of 
language, it is probable that the author’s meaning 
has not been quite correctly grasped, and if this 
be so we may hope for more essays from his pen 
in order to make things clear. The word “war¬ 
fare " will almost certainly not be understood by 
every reader in the same way. If offensive war¬ 
fare is implied, it is doubtful whether a true im¬ 
pression is given of physiological processes. 
Indeed, even the conception of defensive warfare 
is liable to misinterpretation. If we may regard 
the components of a reversible chemical reaction 
as being at war with one another, we may let the 
name pass, and the remarks of the author on 
p. 30 seem to imply that this is the way in which 
he looks at the matter. But is it correct to speak 
of immunisation as “active warfare"? (p. 138). 
It cannot be denied that the acts of war “tend to 
develop all the logical and mental faculties of 
man” (p. 169), but it does not follow that this 
is the only way to do this, or the most effective 
way. .It might, not unreasonably, be held that 
certain. valuable qualities ait not so developed. 
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When it is stated that the “ unfit '* are eliminated, 
we may ask, Unfit for what? Is not the state¬ 
ment on p. x6i that 41 union is never voluntary” 
rather too sweeping? Warfare in most minds is 
associated with the idea of destruction—that is, 
of waste. This is perhaps not an essential part 
of its meaning, and the reviewer is aware that 
his point of view may not be that of other readers 
of the book. 

Turning to the second essay—that on 
“Malignancy”—we note that the author, after 
a profound discussion of various views, comes 
to the conclusion that it is due to the failure 
of the mutual action of connective-tissue and 
epithelium on one another, perhaps under the in¬ 
fluence of some internal secretion. We may com¬ 
pare the view put forward by Dr. A. Paine in 
the Lancet of October 2, in which the noxious 
influence of certain irritants, especially of bacterial 
toxins, is held to be responsible for the degenera¬ 
tion of the specialised functions of the epithelial 
cell, so that it returns to its embryonic state. If 
Mr. Morley Roberts's conclusion is correct, we 
are led to regard much of the cancer research of 
the present day as beginning at the wrong end, 
so to speak. We must learn more about the 
normal dependence of one tissue on the activities 
of another before we proceed to examine what 
happens when this dependence is disordered. Too 
much direct attack is made on disease before an 
accurate knowledge of what health really is has 
been obtained. In this connection we may refer 
to the apt illustration by the author on p. 4, 
where it is pointed out that it would be absurd 
to think of learning how to build a ship by ex¬ 
amination of wrecks on the shore. 

These considerations may be commended to the 
attention of the Ministry of “Health.” In fact, 
in the investigation of cancer, as in that of im¬ 
munity, too narrow a point of view is often 
taken. The author rightly insists (p. 64) on the 
vital importance of taking account of work in 
branches of science other than that actually in 
view. It must often strike even the moderately 
cultured investigator how sadly lacking in know¬ 
ledge of general principles so many of the workers 
in specialised subjects are apt to be. Many in¬ 
dustrial “inventors’* would save themselves much 
trouble, as well as loss of money, by learning more 
about the fundamental principles of science. This 
lack is perhaps particularly noticeable in those 
devoted to the subject of immunity, although 
there are, of course, notable exceptions, and much 
excuse must be made owing to the unfortunate 
domination of the Ehrlich phraseology, against 
whipb our author jm&y protests (pp. 127, etc.). 
Afc be points out, we cannot explain a bacterio- 
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logist by saying that he is bacteriological. One is 
sometimes inclined to wish that some gifted in¬ 
vestigator who knows nothing of previous work 
on immunity would attack the problem at its 
foundations. 

The third essay is of much interest. Dealing 
with the problem of repair, it propounds the thesis 
that the evolution of an organ is frequently a case 
of the mending of a breakdown. This opinion, 
although supported with much evidence, will 
probably evoke some dissent. But all readers will 
agree that there are gaps in our knowledge of 
the processes of repair and of hypertrophy, result¬ 
ing from functional activity. The author's views 
on direct adaptation are also difficult to accept in 
their entirety. Although the accessibility of the 
germ plasm to chemical agents, as in Stockard’s 
experiments with the action of alcohol on guinea- 
pigs, cannot be denied, there is no reason to 
suppose that a modification would be of such a 
kind as to be appropriate in combating the change 
in the environment. One is somewhat surprised 
to find that the author accepts the statements of 
Abderhalden with respect to the production of 
“protective enzymes.” 

Turning to another interesting question—that 
of inhibition—it is curious that the author, 
although making use of the conception in the 
case of the nervous system, finds difficulties in 
the action of the vagus nerve on the heart. This 
may be due to the interpretation he puts on the 
word “depressant.” Inhibition, whatever ex¬ 
planation we may try to give of the way in which 
it is brought about, means no more than stopping 
a process or reducing its intensity, no harm being 
done to the active cells. Neither is it a question 
of diverting “energy” in another direction. The 
author has overlooked Sherrington’s experiments 
which show that a reflex can be inhibited without 
evoking any other reflex. The reviewer must con¬ 
fess, however, that he is at a loss to understand 
what the difficulty with the cardiac vagus really 
is. We find also some unnecessary trouble made 
about “trigger action.” The physiologist under¬ 
stands by this expression merely that the work 
required to set a process in action has no relation 
to that set free as a result. It may be that a 
measurable amount of work is needed to move 
a trigger, but the energy set free in the cartridge 
is just the same whether the trigger moves stiffly 
or easily. One would also like to have a little 
more explanation of what the author means by 
“ shock ” as applied to cells. 

This list of criticisms may be ethded with one 
of a different kind. On p, 169 it is suggested 
that there is an advantage in cannibalism owing 
to the fact that the food has a similar nature to 
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the body of the eater. But we know that all food 
is completely broken up in digestion into con¬ 
stituents which are the same for all kinds of flesh, 
unless there be something present in minute quan¬ 
tity. not yet discovered. But this is a very un¬ 
likely possibility, and has no evidence in its 
favour. There seems, then, to be no justification 
for the statement. 

The book abounds in illuminating similes. As 
an example, one might take the comparison cf 
enzymes or catalysts to the tools with which the 
cell works, and the nucleus to the tool-room ; but 
the latter is more hypothetical. 

What has been said will serve to show how 
great is the variety of subjects discussed; but 
a meagre impression has been given of the in¬ 
teresting way in which they are treated. Every¬ 
one who cares to put his ideas in order is strongly 
advised to read the book. 

The author deserves our gratitude for providing 
an index. This is not always to be found even 
in works of a more special nature. 

W. M. Bayuss. 


Life in the Misty Islands. 

The Land of the Hills and the Glens: Wild Life 
in Iona and the Inner Hebrides . By Seton 
Gordon. Pp. xii + 223. (London: Cassell and 
Co., Ltd., 1920.) Price 155. net. 

HIS beautiful book, fine in temper, style, and 
illustrations, discloses something of the 
charm of the Inner Hebrides, “the Land of the 
Hills and the Glens and the Heroes.” Mr. Seton 
Gordon is a keen ornithologist and a master - 
photographer, but he is much more—a genuine 
lover of wild Nature. His pictures are at once 
realistic and sympathetic. In the early morning, 
on the top 6f Ben Nevis, he notices the meadow 
pipit picking little insects off the frozen surface 
of the snow, but he leaves the main impression 
salient—a vast sea of mist, changing from cold 
grey to rose, from amid which the tops of the 
highest hills stand out dear and sharp, all the rest 
of the land deeply submerged. 

In a small glen “in the keeping of the great 
hills ” a pair of golden eagles make their nest on 
one of the veteran birch trees. Mr. Seton Gordon 
had the good fortune to witness the first flight of 
the two eaglets, and gives us a fine description. 
He notices that when two are reared, one is 
always a cock and the other a hen. As the two 
eggs we have seen have usually been slightly dif¬ 
ferent in colour, we wonder if this is an index of 
the future sex. Perhaps this is an old specula- 
* tion. The scene changes to pne of the misty 
islands when there is a first hint (in February) of 
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the approach of spring—ravens somersault, 
oyster-catchers stand in the sun, companies of 
turnstones flit restlessly about, and many ,bamacle- 
geese rise up from their feeding. It is suggested 
in passing that the quaint story of the origin of 
these barnacle-geese from barnacles may have had 
something to do with the fact that the nesting site 
—in inaccessible districts of the High North—was 
until recently quite unknown. About the time 
the barnacle-geese return to the lone island after 
summering in the North, the baby grey seals are 
in possession, and a visit to the wild nursery in the 
first week in November enabled the author to 
make some interesting observations and to take 
some first-class photographs. 

Many of us have had experience of the sea that 
surges round Ardnamurchan—“The Point of the 
Ocean ’’—but few have set foot on its weather¬ 
beaten surface. Though on the mainland of Scot¬ 
land, it is scarcely accessible except from the Island 
of Mull. “On its cliffs the golden eagle has its 
home, and in former times the erne or sea eagle 
was wont to nest on its inaccessible ledges. On 
quiet days of early spring ravens sail and tumble 
above its rocks, and one may hear the shrill, 
mournful cry of the buzzard as she leaves her 
eyrie. Near by is the haunt of the wild cat, now 
a fast vanishing species in the Highlands, and as 
early as February she has been known to produce 
her young in the rocky cairns above the reach 
of the ■waves.” On one of the low islands far to 
the west of this the Arctic skuas arrive from the 
south about the end of May. They are almost 
unique in their habit of feigning injury in order 
to deceive the intruder while the eggs are freshly 
laid. Many birds do this later on. From observa¬ 
tions at his “hide” Mr. Seton Gordon satisfied 
himself that the skua, at any rate, does not count 
more than one. One of the Gaelic names for the 
skua means “ squeezer ” in allusion to the habit 
of extorting fish from other birds, and it is noted 
that “even a bird of such command of flight as 
the tern very rarely indeed succeeds in getting 
away from a skua—that is to say, with its fish 
still in its possession.” 

We are tempted to linger over the fascinating 
pictures—the “ big glen ” in Mull, with one 
stream flowing east and another west, with its 
ravens and buzzards and deer; the Hill of the 
Two Winds rising steeply from the Sound, where 
the sparse ptarmigan have such a keen struggle 
for existence (because of the hungry eggs of many 
gulls and crows) that the cock birds are silent 
during the nesting season, /and the hens are very 
easily frightened from their nests; the snapshots 
of the. densely peopled sea*popl through QW&f 
month of the year; the deep lochan in a crater- 
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shaped corrie with eagles sailing above its dark 
water; the glen of the herons, where one can see 
eight nests on one small tree (it is noted, by the 
way, that the heron sometimes feasts on frog 
spawn); the little islet of Erniesgeir, where the 
puffins have destroyed all the grass; a seal at 
Skerryvore playing with a large cod in the water 
as a cat with a mouse; a great company of 
Bewick's swans swimming restlessly backwards 
and forwards along a narrow lane on the freezing 
loch, trying to keep an open waterway; a flock 
of dozing whooper swans with their snowy plum¬ 
age lit up by the moon; but we must stop, for the 
book is full of these delightful things, to read of 
which is like taking a holiday. We wish to ex¬ 
press our admiration of the succession of seasonal 
word-pictures of the Western Highlands which 
form the closing chapters of the book. They 
form a text worthy of the extraordinarily fine 
photographs* 

Many will enjoy the studies of particular birds, 
such as the fighting blackcock. “Their curious 
bubbling note never for one moment ceased, and 
every now and again, as two individuals struck 
at each other with their feet, they uttered a sharp 
hissing sound, reminding one somewhat of the 
crow of a cock partridge. I think that the more 
one watches blackcock at their fighting the more 
one must come to the conclusion that much of this 
is somewhat half-hearted, and appears to be in¬ 
dulged in mainly with the idea of putting in the 
time and Relieving the birds of their high spirits of 
an early morning. Of course, combats in earnest 
do take place, and continue until one of the com¬ 
batants is either killed or else put to flight." We 
suppose these tournaments vary in temper, for in 
the case of the only good show we have seen, the 
jousting was far from half-hearted, and there were 
numerous grey hens close by. Mr. Seton Gordon, 
whose experience is great, says : “ It is rarely that 
the grey hens in any numbers frequent the battle¬ 
field. One often sees an odd bird there, or even 
two or three, but personally I do not think I have 
ever seen so many as even half a dozen watching 
the fighting of perhaps twenty cocks.” Polygamy 
notwithstanding, he thinks that there are consider¬ 
ably more blackcocks than grey hens. We should 
like to hear more of this. 

The ringed plover, called in Gaelic "the ptar¬ 
migan of the waves," arrive in the Western Isles 
with the first coming of spring. A glimpse of 
their courtship is given. "The lady on these occa¬ 
sions stands demurely by while the cock bird rises 
excitedly from the sun-warmed shingle, and, with 
erratic flight—a flight that is almost bat¬ 
like—twists and tumbles, calling the while with 
note. All the time his wings 
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move with scarce half their usual speed, and this 
characteristic of the love-song of the waders— 
though I have not seen it set down in any book 
—is well marked also in the oyster-catcher rnd 
the golden plover, to mention only two at ran¬ 
dom." The newly hatched chicks, like the eggs 
before them, are very difficult to find in their 
natural surroundings. “When they crouch at the 
alarm call of their parents they are almost im¬ 
possible to locate. It is then that the old birds 
show signs of very great alarm, and often make 
believe that they are injured, trailing along just 
ahead of the disturber of their peace, and perhaps 
waving a wing helplessly in the air, or lying 
motionless as though dead, in their efforts to 
decoy him from the vicinity of their young.” Who 
can help envying Mr. Seton Gordon his close 
acquaintance with the very interesting red-necked 
phalaropes which nest by the lochans of one of 
the far western islands? In their solitude they 
seem to know no fear, for they allowed the 
naturalist to come within a few yards of them. 
“When on the water the red-necked phalarope 
rides with extreme buoyancy, and progresses 
rapidly. Its neck is long, and is held erect, and 
when it approaches the observer the russet-red 
markings on the cheeks and neck are strikingly 
handsome. Its call, too, is quite distinctive, a 
high chirruping cry, resembling no other call that 
I know of.” Here, as elsewhere, the author re¬ 
frains from comment on the biological peculiarities 
of the bird; we suppose he prefers simply to tell 
his own story in his own way, and we think his 
restraint is wise. The record has a sincere 
naturalness about it, and a very pleasing style. 
We wish that we had left space to say a little 
in regard to the author’s references to the people 
of the islands. Here, as in his natural history, 
he has the insight that is bred of sympathy and 
scientific patience. 

Modern Oil-finding. 

Prospecting for Oil and Gas . By L, S, Panyity. 
p P . xvii + 249. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1920.) Price 18s. net. 

r is to be hoped that by now, when so much 
publicity is given in the Press to commercial 
oil undertakings (and, unfortunately, to many 
which arc the reverse of commercial in the true 
sense of the word), the more intelligent public 
will have learned that “chance”- is a relatively 
unimportant factor in modern oil-finding. Much 
of the present-day success of existing fields, and 
undoubtedly the prospects of ultimately locating 
new productive areas, lie in the application to 
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oil prospecting of the more precise methods of 
geological survey. Such work can be carried out 
only by competent persons qualified to undertake 
a survey for oil, and this implies training of a 
highly specialised character. Those who have had 
any experience, therefore, in this branch of teach¬ 
ing will readily appreciate the value of a book 
such as Mr. L. S. Panyity has written, a book 
which must also make a wide appeal to the 
student and to the oil geologist of the older school. 

Considered purely from the academic point of 
view, the volume can unhesitatingly be put into 
a student’s hands at the outset of his course with¬ 
out any apprehension as to its suitability as pre¬ 
face to both lecture and practical work. From 
the composition and origin of oil and gas, their 
migration and accumulation, through all the in¬ 
tricacies of modern methods of surveying and pros¬ 
pecting, to the sinking of wells and the production 
of crude oil, the author takes his reader through 
a thorough course of elementary instruction with¬ 
out burdening him with unnecessary technical 
detail. The early chapters deal with general geo¬ 
logical definitions, conventions, and successions, 
considered from the point of view of oil technology. 
From these we pass directly to actual field-work, 
initiated by lucid exposition of plane-table 
survey, including the more exact processes in 
triangulation. In the succeeding chapters, deal¬ 
ing with actual maps, it is pleasing to note that 
the construction and reading of isobath and iso¬ 
chore maps receive adequate attention, as both 
these phases of the subject present difficulties to 
the novice at first, though we should have pre¬ 
ferred that the question of the interpretation of 
geologic structures had received fuller discussion, 
even to the exclusion (if necessary) of the long 
chapter on fossil flora and fauna. Condensed 
paleontology or palaeobotany is seldom a success, 
and with the great number of useful text-books 
available for studying these subjects such an 
omission would need no apology. 

The remaining pages of the volume are devoted 
more to the engineering aspects of oil prospecting, 
and include chapters on the location, sinking, 
spacing, and completion of wells, together with 
some notes on regulating the course of production 
of the crude oil derived. A somewhat lengthy 
appendix contains some useful tables of constants 
for triangulation work, and also for calculating 
the capacities of gas wells, etc. 

As is usual with American publications of this 
nature, the book is profusely illustrated with maps 
and diagrams, and the inevitable 44 Landscape and 
Topographic Contour Map” (depicted on the in¬ 
side cover of all the folios of the United States 
Geological Survey) finds a place here on p. 70. It 
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is undoubtedly an attractive and useful publication* 
which, by virtue of its clearness of diction, careful 
arrangement of subject-matter, and freedom from 
“padding,” should make an appeal to a very wide 
public. H. B. Milner. 


The Induction Coil of To-day. 

Induction Coil Design . By M. A, Codd. 

Pp. vi + 239+14 plates. (London: L. and 

F. N. Spon, Ltd., 1920.) Price 21s. net. 

T is only within the last few years that the in¬ 
duction coil has emerged from the sanctum of 
the philosophical instrument maker and even ap'- 
proximated to an electrical engineering "job.” It 
cannot yet be said to have shaken itself free of 
the trammels of empiricism, and it too often 
serves largely as a medium for the skill of the 
cabinet-maker and french polisher to impress a 
susceptible clientele. Moreover, for X-ray work 
at any rate (and in particular for work with the 
Coolidge tube), the interrupterless transformer is 
finding fresh adherents each day, and it was high 
time that the case for the induction coil should be 
put by one who is conversant with coil construc¬ 
tion and design. 

Mr. Codd candidly concedes at the outset that 
precision measurements of coil phenomena are 
difficult, if not impossible, and as a consequence 
present-day design rests mainly on arbitrary 
standards which have been evolved empirically 
from practical experience. Holding the view that 
a knowledge of these standards should not be 
confined to the coil-maker, Mr. Codd has accord¬ 
ingly collected data from his experience of a 
number of typical and accepted designs, and set 
them out comparatively in the present book. To 
the coil-maker the wealth of practical and dia¬ 
grammatic detail should be of value; and even 
the user, primarily concerned with performance, 
will be interested to learn of the constructional 
precautions and skill which have to be exercised, 
and of the relative common-sense values of the 
several designs on the market, for each of which 
extravagant claims of super-efficiency have usually 
been advanced by its author. 

Here it may be remarked that the efficiency 
of even a large coil rarely reaches 50 per cent., 
and is usually nearer 30 per cent. Nor can the 
same coil be equally efficient for all purposes. It 
is in the success with which he reconciles an¬ 
tagonistic factors that the coil-maker’s art finds 
its greatest expression. He knows, as a practical 
fact, that for a given transformation ratio the 
secondary winding should be speh as to keep 
self-induction as low .as possible; he has found 
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that for X-ray work the condenser capacity should 
be as small as is consistent with preventing undue 
sparking at the interrupter; and he has grown to 
realise that the design and performance of the 
interrupter are all-important and may enhance 
or undo his work on the coil. 

There are certain other features which the 
coil-maker has learnt to incorporate in his 
design. He allows for each kilo-volt-ampere 
input about 15 lb. of iron core, of which he 
makes the length from six to ten times the 
diameter. He winds the primary so as almost 
to cover the whole length of the core, but he 
keeps the length of the secondary down to about 
three-quarters the length of the core, and finds 
that the diameter of the secondary should not 
exceed about 2 5 times its bore. Among many 
other guiding facts, he estimates to get about 
4 kilo-volts from every 1000 turns in the second¬ 
ary, knowing also that a transformation ratio in 
the region of 100 to 1 is a practicable figure. 

All this" and much besides is to be found in 
Mr. Codd’s book. He supports many of his con¬ 
tentions w ith the help of a large number of oscil¬ 
lograph records. We regret to find no mention 
of Prof. Taylor Jones’s work, hut we gather that 
the book is limited to the author’s own experi¬ 
ence. There is a useful bibliography, but no 
index. 


Our Bookshelf. 

The Romance of the Microscope. By C. A. Ealand. 

Pp. 314. (London: Seeley, Service, and Co., 

Ltd., 1921.) Price 75. bd. net. 

To the well-known “ Library of Romance” Mr. 
C. A. Ealand contributes a volume on the micro¬ 
scope. He gives a glimpse of the early days of 
invention, of pioneer microscopists such as 
Leeuwenhoek and Hooke, and of the principles 
of the instrument. He then illustrates the use of 
the microscope in studying the life of ponds and 
streams (but why call the amoeba M a free swim¬ 
ming denizen’*?), the structure of plants, the 
structure of animals (in the course of this investi¬ 
gation, 11 Having taken our fill of the spiders’ feet 
we may well turn our attention to their heads ”), 
sections of rocks, impurities of food, bacteria, 
blood, rusts on leaves, small insects and parts of 
insects, and so on. We are sometimes forced to 
doubt the author’s sincerity, as when he says 
that if we put the liver-fluke under the microscope 
“we can plainly see all its internal organs.” That 
has not been our experience, nor anyone’s. Simi¬ 
larly, we are not pleasantly impressed by being 
told that Demodex fplltculorum (or, as the author 
has his specific names printed throughout, Demo - 
$ex FoUiculorum) is to be found in the sweat- 
glands. The hook ends with more practical 
matters : the micro-telescope and super-microscope, 
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chemistry and the microscope, the use of the 
microscope in manufacture, the camera and the 
microscope in alliance, the glass used in making 
lenses, and the choice and use of apparatus. 

Wc think the book will help to diffuse an in¬ 
terest in microscopy, which, of course, means the 
discovery of a new* world and of a new joy in life; 
but we wish the author had shown more micro¬ 
scopic precision in his workmanship. He tells us 
that, having found our sea-slug or sea-cucumber, 
especially the species called Synapta Inhaerens, 
we find by touch that its leathery skin is studded 
with some flinty matter, which we go on to verify 
under a low magnification. And so passim. 

Organic Chemistry for Advanced .Student.?. By 
Prof. Julius B. Cohen. Third edition. Part i., 
Reactions. Pp. viii + 366. Part ii., Structure . 
Pp. vii + 435. Part iii., Synthesis . Pp. vii + 378. 
(London : Edward Arnold, 1920.) Price 185. net 
each volume. 

That a reprint of the above work should be called 
for in just over a year after the publication of the 
last edition is dear evidence, if such were needed, 
of the value of the book; it may further be taken 
as welcome proof that there exists a large circle 
of serious students who are not content to acquire 
their knowledge in “tabloid form,” but are pre¬ 
pared to work through a three-volume treatise 
on advanced organic chemistry. The book has an 
important mission to fulfil in imparting a sound 
knowTbdge of the principles underlying the modern 
developments of organic chemistry to the rising 
generation of chemists, and, from the rapid ex¬ 
haustion of the last edition, one may conclude 
that it is successfully accomplishing this. 

The present edition calls for little detailed com¬ 
ment, since no material changes have been made 
in the text, the author having confined himself to 
adding a number of references to recent literature, 
which will enable the student to bring his informa¬ 
tion up to date. 

Leicestershire . By G. N. Pingriff. Pp. xii-f 164. 
(Cambridge: At the University Press, 1920.) 
Price 4$. 6 d. net. 

An interesting description of the many features 
of interest in Leicestershire is given in this book 
by pen and photograph. In the opening chapters 
the position,^general features, rivers, and water¬ 
sheds of the county are described. Its geology, 
natural history, and an account of its climatic con¬ 
ditions follow. Four chapters are then devoted 
to the people of Leicestershire and their indus¬ 
tries, stress being laid on the increase of grass¬ 
land as opposed to arable farming. The remainder 
of the book deals with the history and antiquities 
of the county, and the concluding chapter is a 
useful index to its chief towns and villages. In¬ 
structive diagrams, showing graphically the pro¬ 
portions of the acreage of the principal crops, form 
a' brief appendix. The book is throughout well 
illustrated by interesting photographs and sketch- 
maps. 
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Letter* to the Editor. 

IThe Editor does not hold Himself responsible for opinions 
expressed by Ms correspondents . Neither can he undertake to 
return , or to correspond with the writers of, rejected manu¬ 
scripts intended tor this or any other part of NATURE. No 
notice is taken of anonymous communications.) 

Seienoe and Fisheries. 

The two letters from Prof. McIntosh and Mr. H. G. 
Maurice published in Nature of December 30 last are 
of great interest. The second points out that an 
arrangement is now in operation by which the 
scientific staffs of the English, Scottish, and Irish 
Fishery Departments are arranging to meet at regular 
intervals to frame their scientific programmes; and 
the first refers to the responsibility of the Depart¬ 
ments “in selecting for the task scientific men whose 
training and ability specially fit them for the com¬ 
plex work.” 

It may not be generally known that the real con¬ 
trolling authorities so far as fisheries research is 
concerned are the Development Commission and the 
Treasury. The Development Commission considers 
all applications from any of the three Departments 
for funds to carry out the researches that may be 
proposed. This consideration is not merely an office 
matter, for the proposed researches are considered by 
a special Committee, mainly of scientific men, pre¬ 
sided over by Mr. W. B. Hardy. This Committee has 
already presented several excellent reports, and 
generally fresh applications for funds are referred to 
it, While the Development Commission is thus 
responsible for the work to be undertaken by the 
different Departments, the Treasury is responsible for 
the supply of properly trained scientific men to carry 
out the actual work. The real onus is on the 
Treasury, for thje payment of all men in the •’vice 
of the State is reviewed by this Department when 
providing funds for their payment. We have, on one 
hand, a body expert both as to the nature of the 
work proposed and as to the supply of men properly 
trained to carry out this work; and, on the other, a 
body with no qualifications whatever to review the 
work and no special knowledge as to the conditions of 
pay in different branches of science, especially in bio¬ 
logical sciences. It appears to me that the present 
arrangement is not businesslike, and would not be 
tolerated in any commercial firm. 

The Fishery Departments of the three countries 
certainly have progressed to a very considerable 
extent, and it is surely a peculiarly favourable time 
for a further 9t*>p in progress. It is generally agreed 
that the research in fisheries of the three kingdoms 
should be carried out on one Scheme; at present the 
Departments of Scotland and England are without 
any scientific directors. Surely tne time has come 
when the scientific work of the three countries in 
respect to fisheries should be placed under one Director 
of Fishery Investigations and the three separate 
scientific staffs should be merged into one. The con¬ 
trol of this Scientific Fisheries Division could obviously 
not be placed in any one of the Fishery Departments, 
and would have to be assumed by the Development 
Commission. The latter could act through an 
Advisory Committee on which the three Departments 
could be represented, if it is deemed advisable to do 
so. The Committee might also contain representa¬ 
tives of the different branches of the industry. There 
would be no competition between the three countries 
for such scientific men as are available or in respect 
to the mere numbers of their so-called scientific em. 
pTovees. The one body would be responsible for the 
work and for the human material necessary to earn' 
out that work: the result, I venture to suggest, 
would be greatly to the interest of the country and 
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would ensure good value for the money spent* 
The fisheries form an industry and the public are 
the consumers; the staffs which exist to protect and 
develop the interests of both should obviously be 
under one head. 

My own experience of the three Fishery Depart¬ 
ments of England, Scotland, and Ireland and of the 
industry has been altogether pleasant and decidedly 
“happy,” and 1 am under obligations to the Develop¬ 
ment Commission as well. I resigned from the 
English Department on November 30 last because the 
Treasury declined to give us a staff of such a nature 
as I deemed necessary to carry out the work pro¬ 
posed. The Treasury, in fact, took from me the 
possibility of recommending to the Fisheries Secre¬ 
tary a staff capable of doing this work; it offered 
a lower rate of pay than the higher grade of the 
Civil Service, with a prospect of promotion from 
the lowest grade to the next at the age of forty-three 
or thereabouts, whereas the Civil Service has a 
prospect of similar promotion about ten years younger. 
The Treasury instituted a scale of pay in all the four 
grades of the Scientific Division of the Ministry dis¬ 
tinctly lower than that of a higher grade of the Civil 
Service; in fact, it proposed to create a fresh 
grading of inferior rank, with very indeterminate 
prospects of promotion. Apparently the Treasury 
was doing this on general grounds—the inferiority of 
scientific men to the ordinary Civil Servants employed 
by the State! It certainly could not have had the 
advice of any biologist as to the supply of the men 
available for the work. 

What is required in fisheries is the scientific man 
who is broadly trained in the relationship of fish to 
the chemical and physical conditions of the water 
in which they live, to the biological conditions of 
the organisms with which they are associated, and 
ultimately to the biological conditions in relation to 
the floating plant-life upon which all water-living 
animals to a considerable degree depend. The suc¬ 
cessful fishery investigator must be, as it were, a 
“medical man” who has fish as his speciality In¬ 
stead of human beings; he has to consider every 
factor in respect to the living fish just as the practi¬ 
tioner has to consider every factor in respect to his 
patients; he must even know something of statistics. 
The number of such men is small, but they mav be 
“created” if there are openings for them. The 
training involves mar*'“ years of hard study, but no 
amount of training will compensate for an absence of 
the requisite ability to visualise and correlate all the 
different factors that are involved in studying the 
living fish, 

Th£ men who give up their time and thought to 
such a study put themselves outside the branches of 
science that are recognised in our different universi¬ 
ties. Bv so doing they renounce the beaten tracks of 
ordinary scientific promotion and their prospect* 
therein. The responsible heads of scientific depart¬ 
ments In universities cannot recommend their best 
men to do this unless they See adequate possibilities 
for their future. By the creation of a single strong 
Division for the scientific investigation of British 
fisheries under the Development Commission, ade¬ 
quately paid and with prospects of promotion at 
least equal to those in any university of the king¬ 
dom, there would be a great inducement to the best 
men to undertake this work; its very complexity 
would attract them. As it is, there are three Scientific 
Divisions of Fisheries under three different Depart^ 
ment« the position* and prospects in which are not such 
that the best men can be recommended to them $ these 
three Divisions at present haw, T veftture to suggest* 
sufficient first-class men to fill adequately the higher 
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posts of the proposed single Scientific Fisheries Divi- 
slon. and it can be recruited to full strength as men 
of the requisite ability become available. 

As a professor in a great university 1 cannot recom¬ 
mend my fiirst-ciass man—I do not refer merely to a 
first-class degree—to apply for a post in research in 
the service of the State which is inferior to that of 
the higher grade of the Civil Service, The mental 

? [ualifications for research posts are far rarer than 
or the ordinary work of administration* The holders 
of such posts cannot be transferred from department 
to department, so that proper recognition must be 
guaranteed them from the start. All of us must 
cordially endorse the resolution unanimously passed 
by the council of the British Association : “ That the 
council considers that no scheme of payment of pro¬ 
fessional scientific men in the service of the State is 
satisfactory which places them on a lower level than 
that of the higher grade of the Civil Service.” If 
science is to work for and with the State the Treasury 
must cease treating its scientific as inferior to its 
administrative services. There are difficulties, of 
course, in blending the two services, for science will 
be killed if it becomes bureaucratic; at the same time 
it must not be allowed to become an underling to the 
present bureaucracy. 

In conclusion, it is interesting to note that while 
the administrative staffs of the fishery departments of 
most civilised countries are recruited almost solely 
from men who have been trained in science, that is 
not so in this country. The tremendous development 
of Norwegian fisheries is obviously due to one man, 
who was first and foremost always a scientific man. 
The great development in Germany before the war 
was due to scientific men. The employment of fishery 
officers who have some knowledge of the conditions 
of life of the living fish is obviously of primary im¬ 
portance. The users of trawlers and the herring 
drifters are increasingly taking more and more interest 
in the lives of their prey, and the Fisheries Depart¬ 
ments should not merely follow their lead, as they will 
ultimately have to do, but should also, as in other 
countries, seek for inspectors who, at any rate, have 
the fundamental scientific knowledge upon which 
alone deductions as to the fish with which they have 
to deal can be made profitably. Every inspector 
should surely be able to answer from his own know¬ 
ledge the ordinary points raised in respect to the lives 
of commercial fish and in respect to the possibilities 
of deterioration and pollution on their way to market. 
The training for such is that broad training in science 
which is provided in all the greater universities of 
the kingdom, and the Departments need feel no fear 
as to tne lack of competition for their posts if they 
adopt the right scheme. 

J, Stanley Gardiner. 
Zoological Laboratory, Cambridge, 

January 8, 

The Oentral Meteorological end Geodynam'ro Institute, 
Vienna. 

The Central Meteorological and Geodynamic Insti¬ 
tute in Vienna is the oldest meteorological institute in 
thfc world, It was founded by the Austrian State in 
iSji, at the request of the Vienna Academy of 
Science, with the object of developing the study of 
meteorology and terrestrial magnetism, and for the 

® seventy years has served both science and prac- 
llfe- 

In consequence of the war and the subsequent peace 
"the future activities of the institute are in jeopardy. 
The Impoverished little Republic of Austria has not 
the necessary means for carrying on the work of the 
Gentrallnstitute. 
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The undersigned feel it their duty, as former and 
present directors of this old institute, to inform the 
meteorological institutes, societies, and men of science 
all over the world who have any scientific or practical 
connection with the Central Institute in Vienna and 
exchange publications with it, of the pressing need of 
the Central Institute. a 

In acting thus they take the point of view that a 
scientific institute like the Central Institute is, to a 
certain degree, the public property of all the cultured 
nations or the eartn, and as such these are all in¬ 
terested in its existence. The undersigned therefore 
plead for financial aid for the Central Institute* 

The low value of the Austrian kroner (less than 
two Swiss centimes) makes it, on the one hand, easy 
for foreign States to help, but, on the other, the 
Austrian State endowment, in spite of repeated In¬ 
creases, is ever insufficient. 

The Central Institute can now no longer publish 
its year-books, even for diminished Austria, although 
the yearly printing expenses would only be 1000 Swiss 
francs. Tne year-books, however, as they contain 
the results of observations—that is, definite facts— 
represent the basis of the development of our science. 

It is, moreover, impossible for the Central Institute 
to carry on its work. It has become impossible to 
procure instruments; hydrogen for pilot-balloon ascents 
is too expensive; and the same applies to rubber bal¬ 
loons for recording ascents. It is impossible to keep 
the library up to date, as the smallest foreign books 
or journals cost hundreds of kroner. Consequently, 
meteorologists cannot follow the trend of work abroad 
and so keep up with the times. 

It will be possible to issue the weather charts for 
six months more, until the stock of paper is exhausted, 
then this issue must cease. It will be possible with 
diffictdty to keep up the seismic observatory in 
Vienna; the stations at Gratz and Innsbruck must, 
on the other hand, be given up, as the expenses of 
running them are too heavy. There can be no ques¬ 
tion of recommencing the registration of terrestrial 
magnetism which was carried out at the high-altitude 
station at Obir before the war. 

No matter where we turn we find the same cheer¬ 
less decay. 

We refrain from enlarging on the rdle which the 
Austrian school has played in meteorology during the 
last fifty years. We venture, however, to name a 
few books which have emanated from the Central 
Institute of Vienna :—Meteorologische Zeitsckrift 
since 1866; J. Hann, ‘‘Handbook of Climatology”; 
J. Hann, ‘‘Text-book of Meteorology”; J. M. 
Pernter, ‘‘Meteorological Optics”; W. Trabert, 
“Text-book of Cosmical Physics”; and F. M. Exner, 
"Dynamical Meteorology.’* We beg that foreign 
States will remember the Central Meteorological 
Institute in Vienna from the titles of these books, 
and that help may be forthcoming. 

F. M. Exner, 

Present Director. 

J. Hann, 

Former Director. 

Vienna XIX, Hohe Warte 38, December 2. 

Tidal Power, 

Estimates of the power to be obtained from the rise 
and fall of the tide are often greatly in excess of prac¬ 
tical possibilities. If it is assumed that an estuary 
or reservoir of area A is enclosed by a dam at the 
outer face of which the difference of level between 
high and low water is H, then being the weight 
of the unit cube of water) the work which might con- 

ceivably be extracted from tidal action is To 
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attain this end the relation between the water levels 
outside and inside the dam must be that shown in 
Fig. 1 by the full and dotted lines respectively. The 
motors or turbines must be designed to work efficiently 
with any head from o to H, and able to do 
all the work in such a short time that the high and 
low water levels remain practically constant during 
that interval, say 20 minutes. 

If the interval between high and low water is six 
hours, the motors must be capable of delivering 
eighteen times the average power, and of this power 
17/18 must be stored. It is, of course, impracticable 
to fulfil these conditions. The turbines have to work 
with a nearly constant head, and it would be im¬ 
possible to arrange for the whole work to be done in 
the short time available at high and low water. 

The most practicable plan is indicated in Fig. 2. 
The flow through the turbines is adjusted to reduce 
the rise and fall inside the dam to half that of the 




tide and the time of working increased to about three 
hours. The effective head is H/4, and the distance 
through which it acts (i.e. the stroke) is H/2. In 

this way about one-fourth of the tidal energy ^«/.A^- ^ 

might be utilised, half of which would have to be 
stored if the power supply is to be constant. Taking 
Into account the'various losses due to turbine, elec¬ 
trical, and storage efficiency, it is improbable that 
more than one-fifth of the whole tidal power could be 
delivered as electric current. 

If A is 1 square mile and H 30 ft., it will be 
found that for each square mile of reservoir surface 
something more than 10,000 h.p. mi^ht be expected. 

I have no knowledge of the details of the Severn 
scheme, but if it were possible—which 1 doubt—to 
enclose 20 square miles of estuary where the average 
difference of tidal level was 30 ft., the power avail¬ 
able for distribution would be under 250,000 h.p. 

It may be remarked that the same power could be 
obtained from a river having a current of little more 
than 2 miles per hour and a cross-sectional area of 
2000 ft., if in its course there was a fall of 30 ft. 

A. Mau.ock. 

Heredity and Aocftiired Oharaotert. 

In Nature of January 6 there appears a long com¬ 
munication on heredity bv Sir Archdall Reid which 
he conceives to be a repfv to criticisms made on a 
former letter by him on the same subject by Sir Rnv 
Lankester, Prof. Poulton, Dr. Gates, and myself. 
Leaving these eminent biologists to look after them¬ 
selves, which they are quite capable of doing, perhaps 
you will allow me to say a word or two on some 
points raised in the letter in the current issue. 

Sir Archdall Reid accuses me of torturing 14 a word 
which has now an established and perfectly clear 
meaning." The word is “variation.*’ I wished to 
contribute to dearness by defining it, for, so far from 
Its having a clear meaning, thcrerare at least three 
oenses in which it can he used. Further, let me sav 
that if a five-fingered child were born of a six-fingered 
parent, T should not describe it as a “variation,” but 
as a * reversion.” 

Next, Sir Archdall Reid challenges me to define the 
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“quibble” about ”acquired character.” ^ '‘Acquired 
character” is a technical term; by it is meant a 
quality, t.e. the degree of development of an organ, 
which is produced as a response to function, altered 
from the normal in response to an alteration of the 
environment from the normal; but Sir Archdall Reid 
interprets it as any adult character whatever. 

Sir Archdall Reid has, however, understood the 
point, because he says that “the supposition that 
‘acquirements * tend to become ‘ innate * is . . . 
ridiculous.” Such an ex cathedra statement contributes 
nothing useful to the discussion. There are definite 
experiments on record which, if true, prove this very 
point, but Sir Archdall Reid apparently knows nothing 
about them. 

Then vve arc told that “ low in the animal scale we 
find little or no evidence of development in response to 
functional activity.” On reading this the question 
that instantly occurs to one’s mind is; “Where did 
Sir Archdall Reid learn his zoology?” 1 have been 
working with Eehinodenn larvse for many years, and 
in no animals known to me is structure more sensi¬ 
tive to changes in the environment (Proc. Roy. Soc., 
B, vol. xc., igr8). 

Lastly, Sir Archdall Reid says : “ We are now in 
the morass in which Lamarck and Weismann floun¬ 
dered.” 1 have attended many congresses of bio¬ 
logists, and I have never found evidence of confusion 
in their minds as to what was meant by an “acquired 
character.” They differed, and continue to differ, as 
to whether there is evidence that an “acquired 
character ” can be inherited, or, to use Sir Archdall 
Reid’s paraphrase, that "acquirements” can become 
“innate,” and this difference can be settled only by the 
outcome of experiments which are now in progress, 
but I have nowhere detected evidence of a condition 
of thought that could be described as a “morass.” 
I conclude, therefore, that it exists alone in Sir 
Archdall Reid’s mind. E. W. MacBride. 

Imperial College of Science and Technology, 

South Kensington, S.W.7, January 7. 


Provided that biologists- understand one another, 
it is, perhaps, not an insuperable barrier to the pro¬ 
gress of biology that Sir Archdall Reid is unable to 
understand their terminology. I write merely to point 
out that though he seeks to teach biologists the 
proper use of terms, Sir Archdall Reid, in nis letter 
in Nature of January 6, contradicts himself in 
his own terminology. He states that even in 
human beings many characters do not develop in 
the least in response to functional activity, e.g. hair 
and external generative organs. On the other hand, 
in man most characters develop wholly, or almost 
wholly, in response to that stimulus. Yet in another 
paragraph he asserts that all characters are neces¬ 
sarily innate, acquired, germinal, somatic, and inherit- 
able in exactly the same sense and degree. If bio¬ 
logists recognise, as Sir Archdall Reid does, a differ¬ 
ence between characters that develop in response to 
functional activity and those which do not, wnat need 
is there for him to ask biologists why they describe 
some characters as “innate,” “germinal,” and “in¬ 
heritable,” and others as "acquired,” “somatic,” and 
“ non-inheritable ” ? J. T. Cunningham. 

University of London Club, 21 Gower 
Street, W.C.i, January 7. 


Solar Radiation in Rotation to tho Position of Spots 
and Faoula. 

About September t last an arrangement was made 
between the Director of the Argentine Meteorological 
Service and the Director of the Astronomical Observa¬ 
tory of th$ University of La Plata for observations of 
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disturbances visible on the surface of the sun, including 
spots and faculae to be recorded on a diagram of the 
sun's surface and transmitted to the Meteorological 
Office for the purpose of comparing 1 them with the 
observations of solar radiation received from the 
Smithsonian Solar Observatory at CaJama, Chile. 

The observations at first consisted chiefly of a 
record of sun-spots, and although the time is short 
the relation seems so apparent as to be worthy of 
record. The records have been arranged in three 
series, two of which are practically independent of 
each other and the third partly so. 

The first series was derived from seven groups of 
sun-spots by taking the day of their first apoearance 
on the eaijkedge of the sun three days before and 
five days nler, and obtaining the average values ob¬ 
served of solar radiation on these days in calories per 
square centimetre. 

The second series was derived from six groups of 
sun-spots by taking out the mean solar radiation on 
the last dav of visibility and for five days preceding 
and three days following. 

The third series was derived from seven series of 
spots by taking the mean solar values on the days the 
spots crossed the solar meridian and for eight days 
preceding and eight days following. 

The results are shown in the following table : 

Mean Radiation Values for Different Positions of 
Sun-spots, 


(0 

Days before. 

2 T 

East 

edge. 

0 

First 

seen. Days after. 

1234 

5 
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Radiation 40 24 

45 

55 

5* 

48 37 

47 

39 

<*> 

' Days before. 

3 

2 
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Radiation 46 45 

35 
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so 54 

40 

38 
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Days before. 

87654 
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0 i 

Dajs after 
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5 
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42 38 40 49 4 1 

48 33 

4& 

44 4! 

i 35 47 4° 

49 

46 40 


The mean solar radiation value is formed by adding 
1*900 to the values given in the table. 

As the spots are rarely seen exactly on the edge of 
the sun, the day on which they are first seen is 
numbered 1, and the day before is numbered o; also, 
when last seen the day is numbered 1, and the day 
after o. 

The mean solar values during the interval covered 
by the observations is 1943, so that on the day when 
the spots were first seen the radiation averaged 0 012 
caloric above normal, and when last seen 0007 
calorie above, or in the mean about J per cent, of the 
solar radiation. 

There was one day common to the two series 
when spots were visible on both edges of the sun at 
the ends of a diameter passing through the sun’s 
centre, or, in other words, on a great circle about 
180 0 apart. On this day the solar radiation value 
was 1*969, or more than 1 per cent, above normal. 

The grouping around the central passage of the 
spots does not bring out the relation so distinctly, 
although higher values are found five days before and 
five days after the passage across the meridian, the 
lowest values being found two days before and two 
days after the central position. If one takes the 
mean of the five days about the centre, including two 
days before and two da vs after the central passage, 
a value of 1*941 is obtained, which is slightly below 
the normal value, as if some absorption of heat 
resulted from the central passage of the spots. 

These results have an interest in connection with 
the fact that fc>r. Abbot found a decrease in the con¬ 
trast of brightness between the edge and centre of 
. the sun coinciding with short-period increase of solar 
radiation /Smithsonian Miscellaneous Collections, 
fxvi, Nd. 5 ). Both theie results can, 1 think, be 
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explained in the same way. It is well known that 
solar faculae and solar eruptions surround regions 
where spots are numerous. 

These eruptions when seen near the edge of the 
sun tend to decrease solar contrast and to increase 
the total solar radiation. On the other hand, when 
they are near the centre of the sun the/ are seen 
directly above the hotter gases from which radiation is 
coming vertically through the sun's atmosphere, and 
hence is not greatly absorbed. 

The cooler gases within the spots may even absorb 
more of this radiation than is made up for by the 
increased radiation of the faculae in the outer atnttv 
sphere. 

The results, if confirmed by more extended ob¬ 
servations, will also have an important meteorological 
bearing. Numerous investigators like Loomis, Veeder, 
Arctowaki, and Huntington have found evidences of 
increased solar influences on the earth's atmosphere 
when the solar spots were near the edge of the sun. 
E. Huntington especially has made an extensive In¬ 
vestigation of the position of the solar spots as related 
to the storminess in the North Atlantic, and has found 
that the most marked effects are shown when the 
spots are near the edge of the sun, and hence 
when there is probably increased solar radiation 
(Monthly Weather Review, U.S.A. Weather Bureau, 
March 7 June, 1918). H. H. Clayton. 

Buenos Aires, November 6. 


Odours Caused by Attrition. 

Thk unpleasant odour which attends the attrition 
of pebbles, etc., appears to have been noticed at a 
much earlier date than any mentioned bv previous 
correspondents. Robert Boyle (“The Efficacy of 
Languid Motion,” Works, edited by Boulton, 1699, 
vol. i., p. 234) remarks: “And that it may further 
appear, that a peculiar Modification of Motion, may 
contribute to the various Effects produced by it f I 
shall observe, That those Stones which Italian Glass- 
men make use of [quartz?], afford Sparks of Fire by 
Collision; but if moderately rubb’d together, they 
emit foetid Exhalations; front whence probably pro¬ 
ceed those offensive Steams, emitted by Glass; and 
what is more remarkable, and to our purpose is, ttu»' 
Glass when Red-hot emits no such Effluvia; yet if 
two pieces be dextrously rubb’d together, they will 
send forth Steams copious enough and /ceftM." 

It seems to me that there are at least two sugges¬ 
tions not brought forward by previous correspondents 
in Nature contained in Boyle’s observations, both of 
which might well be followed up experimentally. The 
implicit explanation of the cause of smell is also of 
some interest. J. R. Partington. 

Lostock Gralam, Cheshire. 


The Energy of Cyclones. 

I shall be glad if vou will allow me to refer briefty 
to the objection Mr. W. H. Dines raises to my theory 
of cyclones (Nature , December 23, p. 534). Mr. 
Dines remarks that if “cyclones are caused by an 
access of warmth in the stratosphere . . . the tropo¬ 
sphere ought to bulge upwards over the cyclone, 
whereas, in fact, it bulges downwards.” My view is 
that where the stratosphere is warmest it must be 
thickest, and the troposphere must be thin. As the 
warmest portions of the stratosphere are at cyclonic 
centres, the lower boundary of the stratosphere must 
bulge downwards over such areas and the troposphere 
be correspondingly thin. I assume that the heat of 
,the stratosphere passes downwards so rapidly that 
the slowly rising air cannot maintain the troposphere 
at its normal thickness. R. M. Dbbley. 

Tintagll* Kew Gardens Road, Kew, Surrey, 
December 24 . 
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Nature of Vowel Sounds. 


By Prof. E. W. Scripture. 

The Analysis of Vowel Curves . 

S INCE the time of Wheatstone and Helmholtz 
the vowels have been almost universally 
supposed to obtain their tones by acting as re¬ 
sonators to certain overtones of the larynx tone, 

Helmholtz even constructed an apparatus of a set 


Rotator 



Pulley for Rotating 
Tube 


Pulley for 
Rotation 


Pulley for side 
movement 


Fifl. 1.—Apparatus for tracing gramophone curves, A steel needle near one end of a long lever 
follows the groove. Its movements are enlarged 300 times and registered on a band of 
smoked paper. 


of harmonic tuning-forks by combinations of 
which he hoped to produce the vowels. Ever since 
the invention of the speech-recording machine b> 
Scott and Koeftig in Paris the analysis of vowel 
curves hps been expected to solve the problems of 
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Fig. Vowal curve*. Tha wavas fall Into groups ; th« top lin« contain* 
eight group*, the next line tie, the third aeven, tha fourth eight, and 
the last seven. Each group corr«f.ponds to one vibration from the 
larynx. The length of a group give* the pitch of the laryngeal tone; 
in speech this is always rising or falling. The height of the waves 
Indicates the intensity. This Is nearly always small at the beginning of 
a vowel; there is a steady rise to a maximum and thea usually a tall 
to the end. The small waves within a group give the characteristics of 
the vowel sound. The top line is a piece out of the middle of the 
vowel In " well." The second line i« from the vowel in u bere." The 


third is near the beginning of " your,” The fourth is the first part of 
the vowel in “good/* The last It from the middle of ‘'health.'* In 
the second, third, and fourth ca«e« there is evidently present e 
mors or less nearly the octave of the laryngeal tone. The other 1 
and the tones in the other case* can be found only by analysU* 


only by analysU* 

the nature of a vowel and of the differences 
between different vowels. 

At the present day the vowels can be recorded 
on talking machines, and their curves can 
be traced off with an accuracy that leaves nothing 
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to be desired. The work of Hermann on the 
curves of the vowels and consonants by means 
of the phonograph is still unsurpassed. For my 
own investigations the gramophone was chosen 
as the most available machine. 

A disc with the desired record was placed on a 
very slowly re volv ing plate 
Near Drum (Fig. i). A long lever of Japan¬ 

ese straw was held jfe an axle at 
one end. Near th^fcnd a steel 
point projected downward into the 
speech groove. At the other end 
there was a recording point made 
of a fine glass thread. As the disc 
revolved, the movements were 
magnified—up to 500 times—and 
traced on a moving band of 
smoked paper. 

Pieces of vowel curves cut out 
of a tracing of a record by Joseph 
Jefferson are shown in Fig, 2. 
The curves show that in speech 
the vowels change constantly in 
pitch, in intensity, and in char¬ 
acter. They also show that the vowels actually 
used in speaking are often not what the phone¬ 
tician supposes them to be. 

The point of interest on the present occasion, 
however, is the nature of a single wave of a vowel. 
At the present day there is only one way of 
analysing a wave—namely, the harmonic analysis. 
Any wave can be represented as made up of a 
series of simple sine waves with the relations of 
frequency of 1:2:3:.., and with various ampli¬ 
tudes. A harmonic analysis of 
the wave in the top line of 
Fig. 3 gives the four curves in 
the lines below. This means 
that the four curves, if added 
together, will give a result .like 
that in the top line. 

Suppose, now, that we have 
a curve that consists of a vibra¬ 
tion repeating itself every 34 
times to a wave. The harmonic 
analysis gives as result a fairly 
strong fundamental of the fre¬ 
quency 1, a stronger vibration 
of the frequency 2, a still 
stronger vibration of the fre¬ 
quency 3, a somewhat less 
strong vibration of the fre¬ 
quency 4, and ever-lessening 
vibrations of the frequencies 5, 6, 7, etc. Not one 
of these vibrations was actually present in the 
original curve. The strength of the original 
vibration of 34 could not be directly given, because 
there was no place for it in the harmonic series. 

The harmonic analysis shows us how a given 
curve can. be represented as made up of a settee 
of harmonic components ; it does hot say that it 
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toots 



AAA 

Fig. 3.—A ettrv* composed 
of four sinusoids. 
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was originally so produced. Such a deduction 
has lo be made on other grounds. The familiar 
experiment with a piano string touched lightly in 
the middle, then at one-third of its length, etc., 
shows that it vibrates in harmonic parts; an 
analysis that gives the harmonic components in 
various amplitudes can be accepted at once as 
indicating the strength of the components. An 
analysis, however, that gives all the harmonics 
as being present to some degree with a bunch of 
strong ones at one or more points would indicate 
at once that one or more inharmonics were present. 

A harmonic analysis of the wave in Fig. 4 from 
the first vowel in " Marshall ” gives the harmonic 
plot shown in Fig. 5. This merely states that 
the original wave can be reproduced by using 
harmonics in the relations indicated. The deduc¬ 
tion concerning how the wave was originally pro¬ 
duced is left for the person who interprets the 
harmonic plot. 

If such a result were obtained for a wave from 
a musical orchestra, we should have no hesitation 



Fit;. 3 .—Relative amplitudes of the sinusoids found 
by harmonic analysis. 


obtained from careful vowel analyses. The very 
harmonic analysis itself leads to the conclusion 
that the vowel tones may be inharmonic. 

In the analyses of vowel waves the fundamental 
is indicated as weak (as in Fig. 5) or often clmost 
lacking. This fundamental represents the voice 
tone or the tone from the larynx. We all know 
that this Is the strongest tone of all. We may not 
be able to hear just what vowel a speaker or 
singer is producing, but we certainly know 
whether he is using a high or a low tone of voice. 
One writer, observing this peculiarity in the 
analysis of the waves obtained from a phono¬ 
graph, remarked that this instrument must be 
deaf to the voice tone. He failed to consider that 
if it was deaf to this tone it could not reproduce 
it, and that even the most defective phonograph 
will produce the voice tone so long as it makes 
any noise at all. The weakness of the funda¬ 
mental in Fig. 5, therefore, does not show that 
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in concluding that the wave was produced by a 
summation of vibrations in the harmonic relation. 
If the wave originated from a single source, we 
should certainly not be justified in drawing the 
same conclusion without further evidence. In 
seeking for further evidence we find, in the first 
place, that the waves from musical instruments 
iso far as yet studied—the material is extremely 
limited—do not give harmonic plots like that in 
Fig. 5, and do give plots having one, two, or 
three prominent harmonics with the others lack¬ 
ing. ' This would agree with the known fact that 
most musical instruments vibrate in harmonics. 
If the source of the Avave were absolutely un¬ 
known, the most plausible deduction would be 
that it was some body or bodies that might vibrate 
in either harmonics of inharmonics. We should 
take th$ weighted means of the groups of strong 
harmonics, and should find in this case that the 
compotients were the inharmonics 

4*3 : 9-3 *7’6: *95- 

The result pan be expressed in the inharmonic plot 
in 1?igv 6, This conclusion is of vital importance, 
- - 1 * —suits ate just those that are always 
, VOL. I06] 




Fm. 6.- Relative amplitude* of th«* component inhar- 
monies as deduced from Ff^. 5. 

the fundamental was lacking in the original 
vibration. 

Let us inquire what kind of a strong tone will 
appear in the harmonic analysis with a weak 
fundamental. This is the case with a series of 
sharp puffs. If the period from one puff to the 
next of a series is subjected to harmonic analysis, 
the result shows a weak fundamental with all 
the higher harmonics represented in ever-diminish¬ 
ing amplitudes. The fundamentals in the vowel 
curves are therefore not of the nature of sine 
vibrations, but of series of more or less sharp 
puffs. 

This is not a new theory of the vowels. In 
1830 Willis published, in the Transactions of the 
Cambridge Philosophical Society, a paper on the 
tones of the vowels and reed organ-pipes. He 
asserted that a vowel was composed of a series 
of puffs with a set of inharmonic overtones. This 
was rejected in favour of the harmonic theory by 
Wheatstone, whose conclusions were accepted and 
developed by Helmholtz. For nearly a century 
the harmonic theory has been universally accepted. 
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la a series of researches beginning in 1889 
Hermann found that the analyses of phonograph 
curves showed the vowels to be constructed of 
puffs and inharmonjcs. He thus independently re¬ 
discovered the principle of Willis. This theory 
has been substantiated and developed by thou¬ 
sands of analyses in my work for the Carnegie 
Institution of Washington, and published in “The 


Study of Speech Curves" (Carnegie Inst. Putol. 
No. 44), from which the above results are taken. 
It should be added that this extensive and some¬ 
what expensive work was made possible' by the 
support of Yale University and the liberality of the 
Carnegie Institution of Washington. 

(To be continued .) 


^Nitrate Supplies and the Nitrogen Industry. 


T HE Imperial Mineral Resources Bureau has 
recently issued a report on the nitrate in¬ 
dustry of tne British Empire and of foreign 
countries, containing all available statistics with 
regard to the production and prices of nitrates 
during the war period. In conjunction with 
this report may be considered a paper deal¬ 
ing with the nitrogen industry contributed by 
H. E. Fischer to the Journal of the Franklin In¬ 
stitute (August, 1920, vol. cxc., No. 2), This 
paper gives a comprehensive survey of the sources 
of the world s nitrogen supply, particularly as it 
affects America. Nitrogenous compounds are 
absolutely necessary to agriculture, to the manu¬ 
facture of munitions, to refrigeration, and to the 
general applications of chemistry, and although 
nitrogen in its inert gaseous state forms four- 
fifths of the atmosphere, yet this is of no use for 
the above objects until it has been combined or 
“fixed " by soirie method. 

In the combined form, nitrogen is found in 
Nature as mineral deposits, as organic com¬ 
pounds, and in carboniferous deposits. By far the 
most important of the mineral deposits are those 
of Chile. Before the war the greater part of the 
world’s requirements in respect of nitrate and 
nitric nitrogen was met by the export of nitrate 
of soda from Chile. The Chilean nitrate industry 
is one of long standing, and expanded steadily 
from 100,000 tons per annum in the middle of 
the nineteenth century to 2,400,000 tons in 1913. It 
has been stated Jhat the Chilean nitrate deposits 
are nearly exhausted, but according to the Chilean 
Nitrate Committee’s report “there is no fear of 
the Chilean nitrate deposits being exhausted for 
200 years," The nitrate occurs as scattered de¬ 
posits in a formation known as caliche, consisting 
of a conglomerate of rock material cemented with 
a mixture of soluble salts, in which sodium 
chloride is the chief constituent as regards quan¬ 
tity, while sodium nitrate is second. It is only 
in scattered patches that the caliche contains 
nitrate in quantities large enough to warrant 
treatment. These patches are sought out and 
excavated, and the picked ore is hauled to the 
extraction plant, where the soluble salts are 
extracted in solution, and the nitrate is separated 
from the other salts by crystallisation. ■ 

A considerable amount of sodium nitrate is also 
produced in Egypt. For one company in 1913 
the output was 4740 metric tons, but the total 
output is n6t known definitely. In India potass¬ 
ium nitrate has been produced from very early 
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times, but the trade has always been subject to 
great fluctuations. It attained its highest values 
during the American Civil War, for then India 
had. practically a monopoly of the supplies of salt¬ 
petre needed for explosives. At that time the 
average annual exports were ^0,000 tons, but the 
development of the Chilean industry caused the 
Indian trade to decline, until in the years just 
before the war the exports were only 13,000 or 
14,000 tons per annum. The war period again 
stimulated the trade, and in 1918 the output was 
25,145 metric tons. The potassium nitrate is 
found in the soils of old villages, mixed with 
nitrates of calcium and magnesium and with 
sodium chloride. The process of extraction con¬ 
sists in dissolving out the mixed salts from the 
surface soil, roughly separating the sodium 
chloride and the potassium nitrate, and then 
purifying the nitrate. 

Nitrogen compounds are also obtained as by¬ 
products in a large number of industries. In deal¬ 
ing with animal, vegetable, and fish product®, 
organic ammoniates are obtained, and these afe 
left as such for use in agriculture, while from 
sources such as coal distillations, bone carbon¬ 
isation, oil-shale distillation, and blast-furnace 
operations, nitrogen is recovered as ammonia and 
ammonium salts—chiefly ammonium sulphate, 
which is available in all capacities. The organic 
nitrogen recovered in these various by-product 
connections probably constitutes about 40 to 
50 per , cent of the total supply, but this nitrogen 
has to compete for its market against the supfwes 
of nitrates from natural sources and against those 
of synthetic nitrates, i.e. those obtained from 
combined atmospheric nitrogen. 

As early as 1781 Cavendish discovered that a 
nitric reaction was shown by water obtained by 
burning hydrogen in excess of air, and since his 
time very many chemists have studied the 
problem. In 1900 two Americans erected an ex¬ 
perimental plant at Niagara for producing nitric 
acid from atmospheric nitrogen by means of a 
very high electric current, but this soon proved 
unremunerative and was abandoned. The lumin¬ 
ous arc process for fixing atmospheric nitrogen was 
the first to be established commercially. In this 
process a dilute gaseous mixture of nitric oxides 
with air is obtained from the oxygen and nitrogen 
in the air; the nitric oxide is converted into nitric 
dioxide, and then absorbed in water to form 
nitric acid. It was started in Norwayinigos, 
and, owing to the cheap horse-pdwer tmito 
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aMe, and to the fact that the raw materials cost 
nothing and are always at hand, nitric acid can 
be produced there by the arc process at less 
cost than by any other commercial process. 
Efforts to introduce this process outside Norway 
have been unsatisfactory, partly because of its 
uneconomical use of power, and partly because 
of the difficulty in the subsequent handling* of the 
end-product, a 30-35 per cent, acid against 
a 50- 55 per cent, acid obtained by other 
processes. 

The Haber process for ammonia synthesis was 
brought to a successful commercial stage in 
Germany in 1913, when the plant capacity was 
30,000 tons of ammonium sulphate. In 19x8 the 
output by this process was 1,060,000 tons of am¬ 
monium sulphate. The process consists of form¬ 
ing ammonia by the direct combination, under 
the influence of a catalyser, of nitrogen from the 
air .and hydrogen obtained from water. The pro¬ 
duction and purilication of the hydrogen involve 
one of the chief items of cost in this process, but 
in spite of this the Haber is the cheapest process 
for the production of synthetic ammonia, and has 
the lowest power requirement of any of the 
nitrogen fixation methods. 

In 1906 the calcium cyanamide process was suc¬ 
cessfully installed in Italy, and before the war it 
was also installed in Germany, Norway, France, 
Switzerland, the United States, Austria, Japan, 
and Sweden. The method is a complicated one, 
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and involves a large number of stages, but it haft 
developed extensively, because it requires only 
about one-fifth the horse-power per ton of fixed 
nitrogen per year that is required by the arc pro¬ 
cess, though five times that required by the Haber 
process. 

Several other methods for nitrogen fixation are 
being experimented with, but they are not yet de¬ 
veloped commercially. Mr. Fischer, after a full 
discussion, concludes that the result is that Ger- 
,many can produce nitrates at one-half the cost 
in the United States, and, consequently, the 
German farmer can be supplied with fertilisers 
at one-half the cost to the American farmer. This 
is an enormous advantage to Germany, and if 
Germany succeeds in monopolising this industry 
—which she is in a position to do, barring in¬ 
ternal disorders—she can either export nitrates at 
a price which will enable her to supply her farmers 
with fertilisers at a negligible cost, or under¬ 
cut the price of nitrogenous products so that 
it will be unprofitable for the Chilean mines to 
continue working. Germany would thus in 
time indirectly control the world’s production 
of explosives. Mr. Fischer therefore urges on the 
American people the importance of constructing 
plants for producing synthetic nitrates, by which 
means “our security would be vastly increased, 
the burden of obligation carried by our fleet would 
be greatly reduced, and its functional, effective 
value doubled.” 


Industrial Research Associations. 

VIII. —The British Photographic Research Association. 


. By Dk. T. Slater Price. 


r T'HE British Photographic Research Association 
A was the first research association to be 
formed under the scheme of the Privy Council for 
the promotion of industrial and scientific research. 
Early in 1918 the manufacturers of photographic 
materials and apparatus decided to avail them¬ 
selves of the scheme, and the research association 
was incorporated on May 15, 1918. The president 
of the association is Sir J. J. Thomson, and the 
chairman Mr. Gerald M. Bishop, of Messrs. 
Marion and Co., Ltd. The council of the asso¬ 
ciation consists of representatives from the various 
sections of the industry, together with several 
well-known men of science, who are also repre¬ 
sented on the list of vice-presidents. The first 
director of research was Dr. R. E. Slade, and 
laboratory accommodation was obtained in the 
chemical department of University College, Gower 
Street, where work was carried on until the end 
of September, 1920. Owing to the large influx 
of students in the present session, however, it was 
necessary to vacate the laboratories at University 
College, and at the beginning of October the re¬ 
search association was transferred to the Institute, 
of Chemistry, 30 Russell Square, W.C.i, where 
*— 1 — rooms Have been Specially fitted and 
for research work* In March, 1920, Dr. 
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Slade resigned his position as director of research, 
and the present writer was appointed his suc¬ 
cessor, taking up his duties in the middle of Sep¬ 
tember last. 

As stated in the programme of research which 
has been issued, the object of the association is 
to carry out research in photography, photo¬ 
chemistry, and other related subjects with a view 
to the general increase of knowledge of the sub¬ 
jects, to improve methods of manufacturing 
photographic materials, and to discover new 
photographic processes. It is recognised that 
manufacturers will always insist on determining 
for themselves the lines on which their businesses 
shall develop, and the true aim of the association 
should be, by the proper application of scientific 
methods, to obtain knowledge which will be of 
the widest application to the industry, and which 
it will be left to each manufacturer to apply in his 
own way to the development of his business. 

It is recognised not only that applied research 
should be undertaken in connection with the im¬ 
provement of products now being manufactured 
and of methods of manufacture, but also that pure 
research on the scientific basis of photography and 
on related subjects such as colloidal chemistry and 
photochemistry should be carried out, although 
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there may not necessarily be any immediate ap¬ 
plication of the results to manufacturing processes. 
Pure research of, this nature has already been 
done, as is instanced by the following list of pub¬ 
lished papers:— 

Contrast and Exposure in X-ray Photographs 
through Metals, by R. E. Slade (Trans. Faraday Soc. f 
1919, vol. xv., p. Z2). A discussion of the effects of 
various qualities of X-rays on the photographic plate, 
and the possibilities of using plates to detect very 
small flaws in the examination of large bodies of 
metal. 

The Fundamental Law for the True Photographic 
Rendering of Contrast, by A. W. Porter and R. E. 
Slade (Pml. Mag., 1919, vol. xxxviii., p. 187). A 
consideration of the conditions which must be ful¬ 
filled by photographic materials in order that n true 
reproduction of the tone-values of an object may be 
obtained in the final print. 

The Emulsion for a Process Plate, by R. E. Slade 
and G. I. Higson {Phot. Journ 1919, vol. lix., 
p. 260). A description of the type of silver halide 
emulsion most suitable for a process plate giving 
great contrast. 

Photomicrography in Photographic Research, by 
G. I. Higson [Phot. Journ., 1920, vol. lx., p. 140). A 
description of a special type of photomicrographic 
apparatus specially designed for high-power work in 
the examination of emulsions. 

The Photometric Constant, bv G. I. Higson (Phot. 
Journ., 1920, vol. lx., p. 161).' A mathematical dis¬ 
cussion of the relation between the photometric 
density and the quantity of silver deposit in n photo¬ 
graphic plate. 

A New Method-of Spectrophotometry in the Visible 
and Ultra-violet and the Absorption of Light bv 
Silver Bromide, by R. E. Slade and F. C. Toy (Proc. 
Roy. Soc., 1920, A, vol. xcvii., p. 181). A descrip¬ 
tion of a new method free from certain sources of 
error, by means of which the extinction curve for 
silver bromide was determined throughout the visible 
and ultra-violet regions of the spectrum. 

Some Problems in High-power Photomicrography, 
by R. E. Slade and G. I. Higson (Trans. Faraday 
Soc., 1920, vol. xvi M p, 101). A contribution to the 

f eneral discussion on the microscope held bv the 
araday Society. 

A Simple Non-intermittent Exposure Machine, by 
G. I. Higson (Phot, Journ., 1920, vol. lx., p. 235). A 
description of a novel and simple form of exposure 
machine with which a plate can be exposed to a 
light of constant intensity for a scries of known 
times. 

Photochemical Investigations of the Photographic 
Plate, by R. E. Slade and G. I. Higson (Proc. Roy. 
Soc., 1920, A, vol. xcviii., p. 154). An experimental 
investigation of the photochemical behaviour of the 
silver bromide grain, from which an expression con¬ 
necting intensity, time of exposure, and effect on the 
grains ran he deduced. 


The Absorption of Light by the Goldberg Wedge# 
by F. C. Toy and J. G. Ghosh (Phil, Mag./ 1920, 
vol. xl. v p. 775). An investigation of the neutrality 
of the Goldberg wedge, showing that this neutrality 
is confined to the visible portion of the spectHim, 

Before the war the manufacturers of cameras 
made use of wood which had been stained black 
right through. It was obtained from Germany, 
and was not procurable in England after the out¬ 
break of war. The research association under¬ 
took the investigation of such a staining process, 
with successful results, as may be seen by refer¬ 
ence to English Patent No. 17,638/19. It now 
remains for the manufacturers to develop the pro* 
ce*s on a commercial scale. At the same time, a 
quick process for staining wood brown right 
through was devised. 

The methods of making sensitive emulsions for 
coating on plates and papers have been brought 
to a high standard of excellence by the various 
English manufacturers. To a large extent, how¬ 
ever, the methods used are the result of experi¬ 
ence, of trial and error; different manufacturers 
obtain similar results by widely different methods. 
An inexhaustible field of work is open for the 
definite correlation of the physical and chemical 
properties of the materials used with the methods 
employed and the sensitiveness and other char¬ 
acteristics of the emulsion obtained. A commence¬ 
ment is being made on this line of work, the tech¬ 
nical heads of the various firms putting their ex¬ 
perience and knowledge at the disposal of the re¬ 
search association. Anv useful results obtained 
in the research laboratories will then be tested on 
a large scale in the works, since it is more than 
usually difficult in emulsion-making to pass suc¬ 
cessfully from the laboratory to the works scale. 

There is also need for improved methods of 
laboratory testing of the raw materials of the in¬ 
dustry so as to establish greater confidence be¬ 
tween buyer and seller, particularly in regard to 
gelatine, bromides, raw and baryta-coated papers, 
and packing materials. 

The literature of photography is very scattered, 
and, doubtless owin^ partly to the subtle nature 
of many photographic phenomena, important de¬ 
tails have often been overlooked, with the conse¬ 
quence that the results of different workers often 
appear very contradictory. One of the objects of 
the research association is to collect and sum¬ 
marise this literature so that it may be placed 
at the disposal of the members of the association. 
Progress is being made in this direction, but it is 
I necessarily slow. 


Obi tu ary. 


Sir Lazarus Fi-ktcher,' F.R.S, \ 

t)\ the death of Sir Lazarus Fletcher, j 
u mineralogy loses one who for a long period | 
was recognised as the leading exponent of that 
branch of science in this country. Born at Salford, 
on March 3, 1854, Sir Lazarus died suddenly from 
heart failure at Grange-over-Sands on January 6 
in the sixty-seventh year of his age. He was 
educated at the Manchester Grammar School, «nd 
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afterwards at Balliol College, Oxford, where he 
held the Brackenbury science scholarship. He 
obtained first-class honours in mathematical 
moderations and in the final schools of mathe* 
matics and natural science. From 1875*77 be 
served as demonstrator in physics under rroL 
Clifton at the Clarendon Laboratory, and for the, 
next two years he held the Millard lecturesWp in 
physics at Trinity College, Oxford. F«>rp 
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he was a fellow of University College, Oxford 
While at the Clarendon Laboratory he became 
interested in the study of crystals, and, as the 
result, when, in 1878, Mr* w. J, Lewis fnow 
professor of mineralogy at Cambridge) retired, 
owing to ill-health, from the assistantship which 
he held in the mineral department of the British 
Museum, Prof. Story-Maskelyne, who was then 
keeper of minerals, induced Fletcher to apply for 
the post. He obtained it, and only two years 
later succeeded to the keepership. 

Almost immediately on taking charge of the 
department Fletcher was called upon to supervise 
the removal of the mineral collection from Blooms¬ 
bury to its present home at South Kensington. 
What this meant may best be told in his own 
words 1 : “ Some idea of the nature of this task 
may be formed if it be pointed out that the 
cabinets of the table-cases at Bloomsbury were 
to be made use of in the new gallery, but that 
the glazed table-tops were to be left behind; that 
the new table-tops were then lying on the gallery 
Hoor at South Kensington, and had as yet no 
supports; that differences of illumination of the 
old and the new galleries, and differences of con¬ 
struction of the cabinets, made it necessary that 
the relative positions of the cabinets in the gallery 
at South Kensington should be completely dif¬ 
ferent from the relative positions in the gallery 
at Bloomsbury; that every cabinet had for some 
time to be turned upside down during the process 
of being fitted to the new floor; that many of 
them had to be cut in two because of the inter¬ 
ference of the structural columns of the gallery, 
and new mahogany ends had afterwards to be 
made and fitted to them. Such a series of opera¬ 
tions invokes great practical difficulties when the 
specimens to be removed and arranged are nume¬ 
rous, fragile, and require to be cautiously handled, 
or are small, portable, and of great intrinsic value, 
and must be kept under lock and key.” Once 
the collections were put in order, Fletcher 
devoted his attention to selecting and setting out 
series of specimens to facilitate the study of 
meteorites, minerals, and rocks respectively, and 
prepared a corresponding set of elementary hand 
books which are models of clear and simple ex¬ 
position of not readily understood subjects. In 
1909 he succeeded to the directorship of the 
Natural History Museum, which had been vacated 
by gir E. Ray Lankester two years before. Un¬ 
fortunately, a severe illness a year or so before 
his appointment left him with a crippled constitu¬ 
tion, and soon he appeared to lose that keenness 
and energy which had previously characterised 
him; and by the time, in 1919, he reached the full 
age for retirement he was a tired man. 

Many honours were conferred upon Fletcher by 
scientific institutions and universities at home and 
abroad. He was elected a fellow of the Royal 
Society in 4889, and was a vice-president from 
tgio-ii, and in 191a he wa$ awarded by the 
GoofogicvA Society the coveted Wollaston medal. 

: ( *h» Collection, la th. Natural History Dspaiimcau of 
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In 1894 he was president of the Ideological Section 
of the British Association at its meeting at Oxford. 
The Mineralogical Society owes him a special debt 
of thanks, for to him its success and prosperity 
are largely due; he was its president from 1885-88, 
and from the latter year until 1909 served as its 
secretary. To commemorate such long service 
mineralogists and other friends subscribed and 
presented him with his portrait. He was knighted 
in 1916. 

Despite the calls of his official duties, Fletcher 
found time to devote himself to scientific research, 
mainly to the subject of meteorites, to their history 
and constitution and the problems presented in 
the analysis of these bodies, but also to certain 
isolated, yet exceedingly important, questions in 
crystallography. Until the publication of his 
Optical Indicatrix in 1892 the whole theory 
of the optical characters of biaxial crystals as pre¬ 
sented in the text-books was based on faulty and 
contradictory premises. With characteristic in¬ 
dustry he went back to the original source, and 
read all Fresnel’s early papers on this subject, 
and found that the latter had followed a perfectly 
logical and convincing course in his approach to 
his theory, and had departed from it only when 
desirous of providing a physical basis for his 
fundamental hypothesis. Fletcher, in his treatise, 
shows that the wave-surface for a biaxial crystal 
can in the manner originally put forward by 
Fresnel be derived from a simple extension of 
Huyghcns’s theorem, and his method is followed 
in all modern text-books on crystallography and 
the optical characters of crystals. He was gifted 
with considerable manipulative skill in delicate ex¬ 
perimental work, the best example of which was 
his remarkable investigation of the morphological 
and chemical properties of the crystallised form 
of native zirconia, which was first discovered by 
him, and to which he gave the name “baddeley- 
ite”; he obtained the whole of the requisite in¬ 
formation from a study of a single, ill-developed 
crystal, which was all the material at his disposal, 
the analysis being made on the tiny fragments 
that had adhered to the wax of the crystal-holder. 

Sir Lazarus Fletcher was twice married, first to 
Miss Agnes Ward Holme, who died in 1915, leav¬ 
ing a daughter, and afterwards, in 1916, to her 
sister, Edith; his widow and daughter survive 
him. A man of studious habit, of quiet geniality, 
and gifted with a subtle North-country humour, 
he will be mourned by a large circle of friends. 


The death is announced, at the age of seventy- 
seven, of Mr. Thomas A. O’Donohob, known by 
his work in microscopy and bacteriology. Mr. 
O’Donohoe made investigations on the tubercle 
bacillus and on the anatomy, habits, and meta¬ 
morphosis of the house-fly, and at the time of 
his death was studying the winter stages of this 
insect. He was an authority’on the optics of 
the microscope and photographic camera, and did 
much work on the mounting of objects for micro¬ 
scopic research. 
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Many men of science in this country will .learn 
with great regret that Prof. H. A. Bltmstead, 
professor of physics at Vale University, and 
president of the National Research Council of 
the United States, died suddenly at Washington 


[January 13, wj 3 i 


on January i. Prof. Bumstead was for some 
time in London during the war, and was the head 
of the American organisation for keeping touch 
between the two countries in matters concerning 
the application of science to war. 


Not 

We publish in our correspondence columns this week 
a translation of a letter from Prof. F. M. Exner, 
director of the Central Meteorological and Geodynamic 
Institute at Vienna, and Prof. J. Hann, the former 
director, appealing for financial aid to enable the 
Institute to carry on the valuable work it has done 
for meteorology for the past seventy years, and to con¬ 
tinue its publications. Already, both in Great Britain 
and in the United States, funds have been provided for 
meeting the personal needs of meteorologists in 
Vienna who were without the necessaries of life, but 
meteorologists are not, as a rule, wealthy men, and 
they cannot do much more than they have done. 
Other scientific workers have probably approached 
much the same limit of their capacity to help. While, 
therefore, we commend the appeal to our readers, wc 
think it would be difficult for private benefactors to 
provide the means for carrying on the work of the 
institute. A much more promising course lo urge is 
that some part of the credits made to Austria by 
England and France should be ear-marked for the 
maintenance of essential scientific services. We sug¬ 
gest that the Royal Society or the Royal Meteoro¬ 
logical Society 'should take steps with the object of 
securing support of this kind for the Meteorological 
Institute at Vienna. 

Mr. C. E. Fagan is expected to retire from the 
British Museum (Natural History) in the spring of 
this year. He entered the service of the Trustees in 
1873, a °d became assistant secretary in 1880. He 
received the title of secretary in 1919. in recognition 
of the con^iicuous value of his services. It is safe 
to say that Mr. Fagan has done more than any other 
living man in developing the importance of the 
museum as a centre of scientific activity. His long 
experience, his grasp of affairs, and his unfailing 
capacity for forming a correct judgment have made his 
co-operation and advice invaluable to the Trustees and 
to his colleagues. His administrative ability has been 
of the greatest service to successive directors, whom 
he has assisted in innumerable ways, while during 
more than one period of interregnum he has suc¬ 
ceeded in maintaining the efficiency of the museum 
at a high level. Although not himself an investigator, 
Mr. Fagan has taken a keen interest in many aspects 
of natural history, and has been quick to appreciate 
the importance of an opening, whether the chance of 
securing a valuable collection or the opportunity of 
encouraging an expedition to some distant country. 
He has been closely associated with such societies as 
the British Ornithologists’ Union and the Royal Geo¬ 
graphical Society, the interests of which are connected 
with those of the Natural History Museum. Oppor¬ 
tunities of making the museum practically useful have 
a special appeal for him, and he has taken great 
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interest: in exhibits of economic importance. From the 
first he has been a strong supporter of the dose con¬ 
nection which happily exists between the museum and 
the Imperial Bureau of Entomology. Mr. Fagan has 
rendered exceptional services to science by single- 
minded devotion to his ideal of increasing and 
developing the scientific importance of the museum. 
The fact that he is suffering from a severe illness at 
the time which he had hoped to devote to putting the 
finishing touches to his long period of successful ser¬ 
vice will command the ready sympathy of his many 
friends. 

We hope that the Victor Horsley Memorial Fund 
will be well supported. The Times publishes a strong 
appeal for it, signed by the president of the Royal 
College of Surgeons, the professor of physiology in 
the University of Edinburgh, and others. “ If 
only each patient whose life he saved,*’ they 
say, “ were to contribute to our fund according 
to their means, we should have all the money 
that we require, and more.” Contributions may 
be sent to Sir Frederick Mott, 25 Nottingham 
Place, W.i, or to Dr. Howard Tooth, 34 Harley 
Street, W.i. The plan is for a scholarship or a lec¬ 
tureship. We all remember the coming of the news 
of Horsley’s death from heat-stroke in Mesopotamia 
in July, 1916. Some* of us, more fortunate, also 
remember the wonder of his threefold work in 
1884-90: his advancement of the physiology and 
surgery of the central nervous system, his studies of 
the thyroid gland and of myxoedema, and his uphill 
fight, as Pasteur’s representative, for the stamping- 
out of rabies. After 1890 Horsley was for a quarter 
of a century incessantly teaching, incessantly learn¬ 
ing. Alike in hospital practice and in private prac¬ 
tice, he set himself to Guy de Chauliac’s ideal of a 
surgeon : 44 Bold when sure, cautious in danger, kind 
to the sick, friendly with fellow-workers, constant in 
duty, not greedy of gain.” Moreover, he worked 
hard, no man harder, for the betterment of his pro¬ 
fession, for its greater efficiency in the all-round ser¬ 
vice of national health, and for the protection of its 
poorer members against exploitation and the insolence 
of office. Later he was in the forefront of the fight 
against drink, the fight for the welfare of children, 
and the fight for votes for women. He was ever a 
fighter, and he offended by his vehemence, his intoler¬ 
ance. But those who were altogether opposed to him 
in politics are none the less thankful for his magni¬ 
ficent work in physiology and surgery; it went over 
all the civilised world, and we are bound in honour 
to commemorate his name. 

We refer elsewhere to the annual meeting of the 
Mathematical Association and the presidential address 
by Canon J. M, Wilson. The assistance given by 
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Nature to the movement for the improvement of geo- 
awtrioft) teaching referred to in the address is not with¬ 
out interest to our readers. Prof. Hirst (in his lectures 
at University College, London, and elsewhere) and a 
young master at Rugby, the present Canon Wilson 
(in a paper read before the London Mathematical 
Society, printed in the Educational Times for Septem¬ 
ber, 186$), were among the first to raise the note of 
dissatisfaction. Mr. R. Tucker, of University Col¬ 
lege School, was the first to broach the subject in our 
columns (Nature, March 24, 1870, vol. i., p. 534), 
while the next effective contribution was from Mr. 
Rawdon Levett, of King Edward’s School, Birming¬ 
ham, who (May 26, 1870, vol. ii., p. 64) raised the 
fiery cross and called for an Anti-Euclid Society. 
Mr. Wormell then suggested that contributions to 
the expenses of propaganda should be sent to Mr. 
Levett. The result was the notice of a forthcoming 
conference (Nature, December 29, 1870, vol. iii., 
p. 169). At the first meeting Messrs. Hirst and 
Wilson secured the substitution of “improvement” 
for “reform" in the title cf the New Association for 
the Improvement of Geometrical Teaching, and it 
was Canon Wilson who suggested that the associa¬ 
tion would best justify its existence by preparing a 
syllabus. At the meeting of 1872 he proposed the 
appointment of a sub-committee to draw up a detailed 
syllabus of geometry to be submitted to the highest 
mathematical authorities and examining bodies. The 
next year he moved that the adopted syllabus should 
be sent to the British Association for its comments. 
In 1874 h e moved that the five schemes of proportion 
mentioned in the report of the committee be examined 
by all the members and their opinions be invited. 
After that year his attendance became less regular, 
but it will be seen that he took the foremost place 
in the actual work of getting out the syllabus. It 
must be a source of satisfaction to Canon Wilson to 
find the bantling at the birth of which he was present 
fifty years ago now in its turn the parent of branches 
in these islands and the Colonies, and, post tot annos, 
sending forth once more through his lips its message 
of achievement. Of the venerable canon, who is now 
eighty-five, it may almost be said that his eye is not 
dim nor his natural force abated. 

Thb King has signified his intention of conferring 
■ the honour of knighthood on Dr. Maurice Craig, 
Consulting Neurologist to the Ministry of Pensions, 
and Dr. P, Horton-Smith Hartley, senior physician 
at the Hospital for Consumption and Diseases of the 
Cheat, Brompton. 

Prof. E. W. Scripture, who contributes to this 
ittUft the "first of two articles on "The Nature of 
Vowel Sounds," was formerly professor of experi¬ 
mental psychology in Yale University, but is now 
resident in London, where he has been for some years 
engaged on studying records of speech in epilepsy, 
general paralysis, and other nervous diseases. Prof. 
Scripture has lately returned from Germany, where 
he has been lecturing on experimental phonetics 
applied to the study of English. These were the first 
lectures delivered In Germany since the war by a 
ffrrefeesor from a former enemy country. 
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On Tuesday next, January 18, at 3 o’clock, Sir 

G. P. Lenox-Conyngham will give the first of two 
lectures at the Royal Institution on “The Progress of 
Geodesy in India"; and on Thursday, January so. 
Dr. Arthur Harden will begin a course of two lec¬ 
tures on biochemistry (vitamines). The Friday even¬ 
ing discourse on January 28 will be delivered by Sir 
James Dewar on "Cloudland Studies.” 

The council of the Geological Society has this 
year made the following awards :—Wollaston medal 
(in duplicate), Dr. John Horne and Dr. B. N. Peach; 
Murchison medal, Mr. E. S. Cobbold; Lyell medal, 
Dr. E. de Margerie, director of the Geological Survey 
of Alsace-Lorraine; Bigsby medal, Dr. L. L. Fermor, 
Geological Survey of India; Wollaston fund, Dr. 
T. O. Bosworth; Murchison fund, Dr. Albert Oil- 
ligan; and Lyell fund, Prof. H. L. Hawkins, Reading 
University College, and Mr. C. F.. N. Bromehead, 

H. M. Geological Survey. 

The annual meeting of the Iron and Steel Institute 
will be held on Thursday and Friday, May 5 and 6, 
at the Institution of Civil Engineers, Great George 
Street, London, S.W.i. Dr. J. E. Stead, president, 
will preside. In March the council will be prepared 
to consider applications for grants from the Carnegie 
Fund in aid of research work of such value as may 
appear expedient, but usually of the value of 100L 
in any one year. The awards are made irrespective 
of sex or nationality. Special forms, on which candi¬ 
dates should apply before the end of February, can 
be obtained from the secretary of the institute. The 
research work must be on some subject of practical 
importance relating to the metallurgy of iron and 
steel and allied subjects. The results of research 
work must be communicated to the institute in the 
form of a report. 

At a general meeting of the Royal Meteorological 
Society to be held in the rooms of the Royal Astro¬ 
nomical Society, Burlington House, at 8 p.m., on 
January 19, a proposal will be brought forward for the 
incorporation of the Scottish Meteorological Society 
with the Royal Meteorological Society. The Scottish 
society has done useful work in the advancement 
of meteorology, particularly the meteorology of 
North Britain, since its foundation in 1855. It was 
closely connected with the work of the high-level 
observatory maintained on the summit of Ben Nevis 
for many years. It is felt that the time has now 
come when a fusion of the two bodies which represent 
the science north and south of the Border will be to 
the interest of meteorology as a whole and advan¬ 
tageous to the fellows of both societies. At 8.30 p.m., 
after the termination of the business meeting, Mr. 
R. H. Hooker, president of the Royal Meteorological 
Society, will deliver an address on “Forecasting the 
Crops from the Weather.” Any workers interested in 
this subject from either the meteorological or the 
agricultural side are invited to the lecture. 

The Board of Trade has appointed Sir R. T. Glaze- 
* brook to be Chief Gas Examiner under the Gas 
Regulation Act, 1920, and Mr. C. V. Boys, Dr. J. S. 
Haldane, and Mr. W, J. A. Butterfield to be Gas 
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♦Referees. The Board has also appointed Mr. H. C. 
Honey to be Director of Gas Administration in the 
Power Transport and Economic Department, Board 
of Trade Offices, Great George Street; S.W.i. In 
pursuance of the provisions of section 2 (4) of the 
Act, the Board has appointed Sir William Pearce 
{chairman), Dr. T. Carnwath, Mr. W. D. Gibb, and 
Dr. T. Gray to be a Committee to inquire whether 
it is necessary or desirable to prescribe any limitation 
of the proportion of carbon monoxide which may be 
supplied in gas used for domestic purposes. It has 
also appointed Mr. J. H. Gray (chairman), Mr. 
W. J. A. Butterfield, and Dr. C. H. Lander to 
be a Committee to inquire whether it is necessary or 
desirable to prescribe any limitations of the propor¬ 
tions of incombustible constituents which may be sup¬ 
plied in gas. Communications should be addressed to 
the Secretary to each of these Committees at the 
Power Transport and Economic Department, Board 
of Trade, Great George Street, S.W.i. 

The Air Ministry announces that the Cabinet has 
approved, subject to Parliamentary sanction, the 
grant of a sum for the direct assistance of civil avia¬ 
tion. During the financial year 1921-22 payments 
under this grant will be limited to a maximum sum 
of 6o,oooJ., and will be made to British companies 
operating on approved aerial routes. The routes at 
present approved are London to Paris, London to 
Brussels, and London to Amsterdam. Extensions to 
these routes and additional routes, such as England- 
Scandinavia, on which the possibilities of a service 
employing flying boats or amphibian machines or a 
mixed service of sea and land aircraft can be demon¬ 
strated, may be approved from time to time if satis¬ 
factory proposals are received by the Air Council. 
The maximum time allowed for journeys between 
l,ondon and Paris, between London and Brussels, 
and between London and Amsterdam will be four 
hours from aerodrome to aerodrome (or such other 
time limit as may be determined later by the Air 
Council). Any British company intending to run on 
the routes and notifying the Air Council of this inten¬ 
tion will become an “approved" organisation by ful¬ 
filling the conditions laid down. Such notification 
should be addressed to the Secretary (C.G.C.A.), Air 
Ministry, Kingsway, W.C.2, to whom requests for 
further particulars in respect of the grant should be 
addressed. 

The King, on the recommendation of the Home 
Secretary, has approved the appointment of a Royal 
Commission to inquire into the existing provision 
for : (1) The avoidance of loss from fire, Including 
the regulations dealing with the construction of build- 
mgs, dangerous processes, and fire risks generally, the 
arrangements for inquiry and research and for fur¬ 
nishing information and advice to public authorities 
and others on matters relating to fire prevention; and 
(2) the extinction of outbreaks of fire, including the 
control, maintenance, organisation, equipment, and 
training of fire brigades in Great Britain; and to report 
whether any, and if so what, changes are necessary, 
whether by statutory provision or otherwise, in order 
to secure the best possible protection of life and prO- 
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perty against risks from fire, due regard being paid 
to considerations of economy as well as of efficiency. 
The Commission will be composed as follows:—The 
Hon. Sir Perceval M. Laurence (chairman),-Mr. J.T. 
Burns, Sir Vincent H. P. Caillaid, Mr. A. L. Dixon, 
Sir Maurice Fitzmaurice, Capt. V. L. Henderson, 
Sir Joseph E, Petavel, Mr. H. Peters, Lt.-Comdr. Sir 
Sampson Sladen, Mr. H. Stilgoe, and Lt.-Col. G. 
Symonds. In addition, there will be representatives of 
the County Councils’ Association, of the Association 
of Municipal Corporations, and of the Fire Offices’ 
Committee. The names of these representatives will 
be announced later. The secretary is Mr. J. C. 
Maclver, of the Home Office. Any communications 
bn the subject should be addressed to him at 5 Old 
Palace Yard, S.W.i. 

Until its work is completed and the materials are 
collected, published, and exhibited, it is somewhat pre¬ 
mature to forecast the results of the Mackie Expedi¬ 
tion to Central Africa under the conduct of the Rev. 
John Roscoe. It is clear from letters received that much 
success has been achieved among the Bunyoro tribe, 
which occupies the country to the east of Lake Albert 
in the Uganda Protectorate. This information has 
been summarised in an important paper by Sir J. G. 
Frazer, published in the December issue of Man. 

Mr. W. W. Rouse Ball has reprinted through Messrs. 
Heffer and Sons, Cambridge, the interesting lecture 
which he delivered last spring at die Royal Institution 
on string figures, which we noticed at the time in 
these columns. He has added full directions for the 
construction of several easy typical designs, arranged 
roughly in order of difficulty, and, for those who wish 
to go further, lists of additional patterns and refer¬ 
ences. This fascinating art can be practised with the 
simple aid of a piece of good string some 7 ft. long. 

The Welsh Department of the Board of Education 
has issued, under the title of "Scheme for the Col¬ 
lection of Rural Lore in Wales,” a pamphlet con¬ 
taining a series of rules and suggestions for secondary 
schools and colleges. The scheme has been financed 
by members of the Honourable Society of Cymmro- 
dorion with the object of preparing a kind of Welsh 
Domesday Book, the material of which is to be col¬ 
lected by teachers and pupils. One part of the scheme 
is the collection of all Welsh place-names from the 
ordinary Survey maps and other sources. Rural in¬ 
dustries, survivals of old or curious customs and 
crafts, peculiar words, local proverbs, primitive agri¬ 
cultural implements, marks on sheep or ponies, notice 
of places where old pottery and the like have been 
discovered—in fact, all kinds of information on 
rural and industrial life are solicited. The scheme Is 
well conceived and the Instructions are helpful. 
Educational authorities in other parts of these islands 
may well consider how far the Weteh scheme can be 
adapted to local conditions. 

The Gem Dry Plate Co„ Cricklewood, N.W., has 
forwarded to us a pamphlet on photomicrography. A 
simple account is given of the proms, which induces 
a description of apparatus, illumination, focussing, 
exposure, the use of light-filters, printing, and 
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iTient. The pamphlet is illustrated with eight excellent 
plates showing reproductions of photomicrographs of 
diatoms, foraminifcra, sections of animal and plant 
tissues, anthers and pollen, etc. 

In Archives of Radiology and Electrotherapy for 
November last (No. 244) Mr. H. A. Colwell continues 
his sketch of the history of electrotherapy, An account 
is given of the introduction and use of the galvano- 
cautery, electrolysis, and influence machines, with 
illustrations of the first apparatus employed. It is 
interesting to see that an electrical room ” was 
started at Guy’s Hospital in 1836, and various forms 
of electrical treatment were investigated by Addison, 
Golding-Bird, and Gull among others. 

The Tidal Investigations and Results of the Cana¬ 
dian Arctic Expedition, 1913-18, are issued as vol. x., 
part C, of the report of that expedition. Dr. W. B. 
Dawson notes that observations were made for vary¬ 
ing lengths of time at ten stations on the south and 
east of the Beaufort Sea. The low temperatures and 
the consequent hardening of the oil in the clockwork 
of the registering tide-gauges presented a difficulty, 
which, however, was largely overcome by installing 
the instruments in snow-houses. The temperature of 
snow-houses can be kept at 40° to 50° F. by the 
use of lamps without the walls thawing. The range 
of the tide on the open shores was usually less than 
1 ft., and seldom as much as 14 ft. At the head of 
Amundsen Gulf it occasionally exceeded 2 ft. This 
small range is too slight to have any direct effect on 
navigation, but sufficient to move grounded ice. 
From the few data available it appears that the tide 
enters the Beaufort Sea from the north and moves 
southward and westward. Dr. Dawson recommends 
the establishment of some permanent tidal station 
for reference, and suggests the suitability of Herschel 
Island, which is one of the few localities in the region 
with a settled white population. 

The relation of surface visibility of the atmosphere 
to suspended impurity is dealt with in the Meteoro¬ 
logical Magazine for December by Dr. J. S. Owens. 
In commenting on the difficulty of dealing with the 
whole subject of visibility experimentally, and 
especially with reference to the visibility of lights, 
allusion is made to the scattering of light by the 
smatl suspended particles in the air. Allusion is also 
'made to the important part that the perception of 
colour plays in visibility, and it is stated that the 
sensitiveness of the eye for blue-greens is greater than 
for reds when the light is fading. Mr. N. K. Johnson 
contributes a communication on the visibility of pilot- 
balloons. He gives the results of an attempt made 
at Shoeburyness to determine which colour is most 
suitable for pilot-balloons, and especially for long¬ 
distance work. When the sun is shining on a balloon 
its visibility depends on its reflective power; without 
the sunshine you have to depend on the opacity of the 
balloon. The results are summarised as follows:-— 
(1) Against a background of continuous dense white 
cloud either red or blue should be used. (2) If the 
sky contains slight cirrus or haze red is the correct 
colour to employ. (3) On occasions on which the sky 
is cloudless and of a deep blue colour a white balloon 
shodld be selected. The magazine shows that the 
« 0 . 2672, VOL. I 06 ] 


64J 


total rainfall in November varied greatly in different 
parts of the British Isles. The general amounts 
were:—For England and Wales, 49 per cent, of the 
average; Scotland, 106 per cent.; and Ireland, 
no per cent. 

We have received from the firm of Messrs. Adam 
Hilger, Ltd., pamphlets describing their most recent 
spectrographs. Instruments with quartz prisms and 
lenses can be supplied ready for photographs to be 
taken to give the whole spectrum from 2to pfi to 
800 In some cases an accurate scale of wave¬ 
lengths is mounted internally so that a contact print 
of the scale can be obtained on the same plate as the 
photograph of the spectrum. Concave-grating spectro? 
graphs with the mounting designed by Mr. A. Eagle 
are recommended, as this form is found to possess 
many advantages in comparison with the classical 
Rowland mounting. The apparatus occupies very 
little space and possesses great rigidity. For the 
investigation of the Schumann and Lyman regions of 
the spectrum, which may yield most important 
theoretical results, the same type of mounting is used 
in a vacuum spectrograph. By the use of two slits 
the whole spectrum from 210/ip to 50/A/1 may be 
obtained with one setting of the grating. This is the 
instrument which has been employed by Prof. 
McLennan and his fellow-workers. Messrs. Hilger 
also construct an X-ray spectrometer as designed for 
Sir W. H. Bragg on the principle of Dershem. 

The problem of the high-frequency resistance and 
inductance of parallel wires is one that has been 
studied very carefully by many physicists, including 
Maxwell, Kelvin, Rayleigh, and Heaviside. The 
problem, however, which they considered was the sym¬ 
metrical case of a cylindrical conductor when the return 
current was so far away that its magnetic effects on 
the distribution of the current in the cylinder could be 
neglected. A notable advance in the theory has 
recently been made by Mr. Harvey L. Curtis in a 
paper published by the Bureau of Standards, Washing¬ 
ton (No. 374). Mr. Curtis has developed a new mathe¬ 
matical method by means of which he easily obtains 
the ordinary solutions applicable to a concentric main, 
and, in addition, obtains solutions for two parallel 
cylindrical mains at given distances apart. His solu¬ 
tions have been verified experimentally by the Bureau 
of Standards. It was found, for instance, that when 
an alternating current of 3000 frequency was sent 
through a circuit consisting of two parallel wires 
0651 cm. in diameter and 0*039 cm * apart the ratio 
of the alternating-current resistance to the direct- 
current resistance was 24. If the ordinary formuke 
had been applied the ratio would have only been 
about i*5. t Similarly, it is shown both by theory and 
by the experimental results obtained that the irregular 
distribution of the current over the cross-section of 
the wire due to the proximity of the high-frequency 
return current very appreciably diminishes the co¬ 
efficient of self-induction of the circuit. 

* The “ Index Medicus : A Classified Record of the 
Current Medical Literature of the World M (Washing¬ 
ton : Carnegie Institution of Washington), which has 
hitherto been a monthly publication, wilt in future be 
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issued at quarterly intervals, It will give the full 
titles of books, pamphlets, theses, original articles in 
journals, and transactions of medical and scientific 
societies. In the case of contributions printed in the 
lesser-known languages, their titles will be rendered 
into English. Each number will contain a general 
table of contents, and as soon as possible after the 
completion of each volume an “Annual Index of 
Authors ’* will be issued. Subscriptions to the work 
should be sent direct to the Carnegie Institution of 
Washington, Washington, D.C., U.S.A. 

A useful catalogue (No. 86) of second-hand books 
and journals relating to zoological subjects has just 
been received from Messrs. Dulau and Co., Ltd., 
34 Margaret Street, W.i. It contains upwards of 
noo titles. Among the works listed \vc notice a first 
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edition of “The Origin of Species,” “The British 
Museum Catalogue of Birds” (27 vols.)» Dresser's 
“A History of the Birds of Europe/’ and Reeve and 
Sowerby’s “Conchologia Iconica”; also complete sets 
of the Zoologist and the Entomologists* Record and 
Journal of Variation. Copies of the catalogue can 
be obtained from the publishers. 

The latest catalogue (No. 361) of secondhand books 
and periodicals issued by Messrs. Bernard Quaritch, 
Ltd., 11 Grafton Street, W. 1, is mainly of a general 
character, but lengthy sections devoted to botany, 
natural history, and Oriental literature make it worthy 
of the attention of readers of a scientific journal such 
*as Nature. As is usual with catalogues circulated by 
Messrs. Quaritch, many rare volumes are offered for 
sale. 


Our Astronomical Column. 


Skjellf.kup’s Comet.— It appears that this comet 
was first detected by Mr. C. J. Taylor at the Cape 
on December 8, Mr. Skjellerup finding it indepen¬ 
dently on December 11. It should, therefore, be called 
“ Taylor-Skjellerup. ” Mr. R. L. Water field observed 
the comet at Hereford with a 4-in. refractor. His 
positions arc not micrometrical, but eye-estimations 
from adjacent B.D. stars. : 
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History of the Chronometer. — Lt.-Comdr, R. T. 
Gould read a paper on this subject at the meeting of 
the Royal Geographical Society on Derember 13 
which presents very vividly the tremendous revolution 
in navigation which this invention implied. He 
recalls Anson’s disastrous voyage in 1741, when a 
mistake in the longitude caused such delay in making 
port that half the crew died of scurvy. After describ¬ 
ing earlier abortive attempts, he proceeds to the 
famous prize of 20,000k offered by the British Govern¬ 
ment in 1713, and won fifty years later by John 
Harrison, though he had undeniably earned the reward 
long before—a delay which reflected great discredit 
on the Government. The paper dwells on the inven¬ 
tive genius and constructive skill which Harrison con¬ 
tinued to display; indeed, the performance of his 
various machines would be creditable at the present 
day. It is pointed out that his invention of the main¬ 
taining spring has never been superseded, and that 
the “ remontoir ” device for equalising the force on 
the escape-wheel, though no longer required on 
chronometers, has been introduced into the Rlefler 
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clock. Several anecdotes are given of Harrison’s 
voyages, in which he frequently corrected the reckon¬ 
ing of the captain and officers; on one occasion he 
saved the ship from missing the Island of Madeira, 
to the great relief of the crew, who were short of 
beer. 

Capt, Cook used a duplicate of Harrison’s watch 
made by Kendall, and noted that “our longitudes can 
never be erroneous while we have so good a guide.*' 
The paper goes on to describe the work of Mudge, 
Le Roy, Bcrthoud, Arnold, and Earnshaw, and con¬ 
cludes by referring to the recent introduction of wire¬ 
less telegraphy for time-distribution and direction¬ 
finding. The latter have effected a revolution in 
navigation almost as far-reaching as the invention of 
the chronometer. 

The Planetesimal Hypothesis. —This hypothesis, 
enunciated by Profs, Moulton and Chamberlin, has 
been favourably received bv a number of writers, 
including Dr. Jeans in his recent work on cosmo¬ 
gony. The Scientific Monthly for last May contains 
an interesting critique on the theory by Prof. 
Reginald A. DaJy, of Harvard University. Prof. Daly 
suggests some amendments to Chamberlin’s views 
on the later stages in the earth’s development. 
Chamberlin concluded that the earth's temperature 
was never very high, that its mass has slowly in¬ 
creased through the impact of planetesimal dust, aqd 
that oceans existed when it had only one-third of its 
present mass. Prof. Daly argues (1) that the matter 
composing the different planets is likely to be the 
same in the main, and (2) that the low density of the 
giant planets, combined with the phenomena ob¬ 
served on their surfaces, gives conclusive evidence of 
high temperature. He thinks that the earth was 
molten, if not gaseous, during its early history. An 
argument is also drawn from the moon; ascribing 
the numerous pits either to the fall of planetesimal# 
or to volcanic action, there could scarcely fail to be 
considerable traces of similar formations on the earth 
unless the surface had been more or less molten. 
The remaining arguments are geological rather than 
astronomical, but one may be mentioned. The 
amount of salt in the ocean has led to an estimate 
of about ioo»ooo,ooo years for the period during which 
rivers have been flowing into it. This thne-estimote 
would be much too small if we accepted Chamberlin’s 
view of the early stage in the earths history at Which 
the oceans appeared. 
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The Physical and Optical Societies’ Exhibition. 


T HE Physical and Optical Societies held their 
eleventh annual exhibition of scientific apparatus 
at South Kensington on January 5-6. There was a 
record attendance. The demonstrations and dis¬ 
courses were unusually attractive, a considerable 
number of visitors failing in their attempts to attend 
the discourses because of the overcrowded condition 
of the large Jetture theatre. Sir W. H. Bragg gave 
an interesting lecture on “Sounds in Nature,” and 
Mr. C. R, Darling showed by means of beautiful 
experiments some little-known surface-tension pheno¬ 
mena. On behalf of Prof, Archibald Barr, Dr. Mor¬ 
rison gave two addresses on the optophone, the 
instrument exhibited being the result of much patient 
research and development work by Messrs. Barr and 
Stroud. In the optophone a selenium bridge is 
exposed to successions of sets of light pulsations, 
which vary according to the forms of letters as these 
are passed over in traversing a line of printed type, 
each letter being indicated in a suitably connected 
telephone by a characteristic succession of single notes 
and chords. Printed letters are thus translated by the 
optophone into a sound alphabet which can be readily 
learned. Miss Mary Jameson, n blind girl, who 
attended the exhibition, read ordinary type at about 
ten words per minute, but when undisturbed her 
normal rate is about twenty-five words per minute. 
Many blind people were present. 

Thermionic tubes and associated appliances were 
much in evidence. Prof. C. L. Fortescue and Dr. 
Bryan gave a very instructive demonstration of well- 
known circuit arrangements having all the parts 
exposed to view'. The “heterodyne” or “beat” 
method of reception was demonsft-ated, and surprised 
many visitors because of the clearness of the beat 
tone. Another demonstration involving the use of 
valves was given by Messrs. Creed and Co. The 
apparatus wnirh was shown received and recorded 
wireless messages at a working speed of 200 words 
per minute. ‘ The record is a punched slip of paper 
which by means of a printer is transcribed into Roman 
characters. The research laboratories of the General 
Electric Co. exhibited a number of valves with a new 
type of filament. This filament runs at a much lower 
temperature than the ordinary tungsten filament in 
the valves in general use at present. The increased 
strength resulting from lower temperature permits the 
use of finer filaments, the watts for heating these 
being onlv one-twentieth to one-fortieth of usual 
values. Thus it' is possible to work a six-valve 
amplifier with a current consumption of half an 
ampere. Characteristic curves for these valves are 
very similar to those for existing types in use for 
wireless telegraphy. 

In the optics section, Mr. Aldis exhibited a com¬ 
paratively cheap but very perfect projector specially 
suited for projecting pond-life on the screen. With 
live specimens and a magnification of 300, the ali¬ 
mentary canal and internal organs of many speci¬ 
mens were shown with great clearness. There should 
be a -good future for this projector for educational 
purpoms. Messrs. Adam Hilger demonstrated a 
little-known application of the Fabry-Perqt interfero¬ 
meter. A beam of white tight is caused to traverse 


successively two plates of air, each with silvered 
faces, a system of fringes being obtained whenever 
the differences of path occasioned by each of the 
plates bear to each other a simple relation. If, then, 
a Fabry-Perot 6talon is placed in series with a Jr abry- 
Perot interferometer (the air plate in the ^talon 
having a constant thickness and in the interferometer 
a variable thickness) a system of white-light bands is 
produced every time the distance between the silvered 
surfaces of the interferometer mirrors is either a 
multiple oc sub-multiple of the distance between the 
plates of the 6talon. Messrs. Hilger also demon¬ 
strated the Zeeman effect with a wave-length spectro¬ 
meter and a Lummer-Gehrcke parallel plate. Messrs. 
R, W. Paul and F. Twyman demonstrated by tho 
use of a Hilger-tvpe interferometer the distribution 
of temperature around a hot body. The convection 
currents produced in air by electrically heated wires 
were beautifully shown. 

Cathode-ray workers were interested in a 12,000-volt 
direct-current generator set shown in operation by 
Messrs. Fvershed and Vignoles. A cathode-ray tube 
was placed in circuit and some of the possibilities of 
the method of investigating rapid changes of current 
were demonstrated. 

The general display of all exhibits was particularly 
good, and great credit is due to the forty-eight instru¬ 
ment-making firms who exhibited for the excellence 
of their manufactures and for the care taken in 
arranging and explaining the purposes of their instru¬ 
ments. The finish of electrical instruments was of a 
very high order—much higher than last year, when 
many mass-production instruments were shown. In 
many cases it was gratifying to find that elegance 
of production was accompanied by a surprising robust¬ 
ness. As an example a simple galvanometer which 
appeared to be very good for schools was shown by 
Messrs. Gambrell Bros.; this has a self-locking 
device when it is not supported on a table, and, in 
consequence, it withstands extraordinary shocks in 
transit. The Cambridge and Paul Instrument Co. 
showed for the first time a modification of the 
Einthoven string galvanometer having six strings, 
the deflections of which are recorded on a moving 
band of photographic paper. This type of galvano¬ 
meter was first used in sound-ranging in France, and 
was of., great service during the war. An excellent 
amplifier for cable work (but it should have manv 
other applications) was exhibited by Mr. H. W. 
Sullivan; t he amplifier is a selenium-cell relay which 
is acted upon by a light beam from a galvanometer; 
a magnification of 10.000 was obtained. As usual, 
the Weston Instrument Co, had an excellent display 
of meters and parts of meters which only required 
inspection for one to understand why a Weston instru¬ 
ment is always trustworthy. 

The optical section of the exhibition attracted 
increased attention because of the position of the 
optical trade as a key industry. The exhibits were 
certainly of a high class, and it is hoped that the 
efforts of the optical industry to establish itself firmly 
and to make its products inferior to none will receive 
support from the large number of visitors who admired 
the exhibits. 


The Headmasters* Association. 


T HERE w'as a large muster at the annual meeting 
of the Association of Headmasters held in the 
Guildhall of the City of London on January 3. In 
his presidential address Mr, J. Talbot, headmaster of 
the Royal Grammar School, Newcastle-upon-Tyne, 
handled the new psychology in a sensible way. No 
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one can question the results of psycho-analysis when 
applied to cases of neurosis. Many a soldier owes 
Ws recovery from shell-shock to the skill of men like 
Dr. Rivers, Prof. Elliot Smith, and Prof. Pear. But 
when a smatterer who has merely “read a book,” o>r 
perhaps only listened to' a lecture, begins to fumble 
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round with the souls of healthy boys and girls it is 
a different m&tter f and teachers have no more right 
to experiment upon them in psychical matters than 
to make them the vile body for testing the properties 
of a patent nostrum. It may be true, as Dr. Crichton 
Miller has pointed out. that in nineteen out of twenty 
cases examined by the expert analysts the results 
oint to faulty upbringing, either at home or at school, 
ut it must be borne in mind that these twenty cases 
are not normal or typical in any way. When Dr. 
Mary Bell says there is no sin in a child helping itself 
to the contents of the mother’s purse in order to buy 
presents for a teacher, this is simply playir^ fast and 
loose with the distinctions between right and wrong. 
Most homes and most schools will be well advised to 
stick to the Ten Commandments. If a child gets into 
serious trouble or is not healthily happy, there is a 
clear case for psychotherapy, Every schoolmaster of 
experience knows how helpful it may be in sug¬ 
gesting a hopeful method of treatment, for 
tciere were cases of shell-shock among children 
in the raid areas as well as among soldiers 
at the Front; and so long as boys are boys there 
will be cases of practical jokes, such as those which 
drove the poet Gray out of Peterhouse at Cambridge, 
and there will be cases of bullying, though these are 
now, happily, very rare. But for the normal treat¬ 
ment of normal school-life, the best training of the 
unconscious life, as Mr. Talbot said, is through the 
achool games, school camps, scouting, and everything 
which ehables a child’s psychical faculties to function 
freely in relationship both to his teachers and to his 
fellows. Inasmuch as every child does not find itself 
in cricket, football, and hockey, it is well to widen 
the field of opportunity and to offer as large a variety 
as possible, so that no child in any school may live 
suen a cowed life as Cowper lived at Westminster. 


Prof. Percy Nunn’s address on testing intelligence 
was as full of humour as of practical help ana sug¬ 
gestion. Clearly the secondary school needs a certain 
quantum sujf. of knowledge as well as of intelligence, 
and therefore written examination cannot be super¬ 
seded in the selection of free-place holders. Both 
these forms of test bring out the child that has the 
power of rapid mental mobilisation, and the ablest 
child of all may very likely fail to shine. “ Senti¬ 
mental Tommy ” failed to win his place on the list 
because he spent half the time available in thinking 
out the exact word which he wanted to fit his thought. 
Clearly the consummate artist in words is not a suc¬ 
cessful examinee. There is, in addition, the child 
who thinks below the surface of things, whom psycho¬ 
logists call the “introvert.” He will take the question 
proposed and look at it in its bearings in relation to 
other deep thoughts which occupy his mind, and, as 
likely as not, he will want to reformulate the ques¬ 
tion altogether before he sets himself to answer it. 
As Prof. Nunn admitted, our present methods pass 
over this child; a Newton or a Coleridge would in all 
probability fail to win a scholarship. This is one 
point which calls for further work for the psycho¬ 
logists. Profs. Terman and Tborndyke have not yet 
faced this question, and the American Army had 
probably no use for a Coleridge or other poetic soul. 
This is only one of many questions which call for 
further research. It is important to be able to 
measure the vital force of the competitor, for a fund 
of vitality is quite as important for effectiveness in 
study, and, inoeed, in life in general, as intelligence. 
It would be interesting to know how much deep breath, 
ing and cardiac strength have to do with that tenacity 
of purpose which so often wins through to high 
achievement, when *mere brilliance of intellect fails 
because it is not backed by strength of perseverance. 


The Mathematical Association. 


A T a crowded annual meeting on January 4, Prof. 

A. S. Eddington gave an account of relativity. 
Those who wish to inform themselves on this subject 
will naturally go to Prof. Eddington’s attractive book, 
“Space, Time, and Gravitation.” No experiments 
to determine the motion or whereabouts of the aether 
had ever led to any but a negative result, as if one 
solving an equation should end up with the dis¬ 
appointing result 0*0 The view had therefore been 
put forward that there were certain compensating 
influences concealing the motion of the SBther from de¬ 
tection. But Einstein had dared to take up the atti¬ 
tude of Betsey Prig in the matter of Mrs. Harris, 14 1 
don’t believe there^s no sich a person 1 ” The party 
of Mrs. Harris, however, protested against being 
called upon actually to produce her. 

Two points of pedagogic importance were made. 
First, there is geometry. In Prof. Eddington’s 
opinion geometry is not the science of space relations 
in an empty world, but the science of space relations 
of material objects; its fundamental assumptions are 
to be ascertained by measurements made on such 
objects. From this it would follow that the philo^ 
sophical way to begin the study of geometry is by 
playing with mathematical instruments and bits of 
cardboard. This is what teachers have been dis¬ 
covering, beginning at the other side of the problem— 
beginning, that is, with the boy into whom they have 
to insert learning. Prof. Eddington reaches the same 
conclusion by considering the nature of the learning 
that is to be inserted into the boy. So the two sets 
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of workmen meet in the middle of the tunnel and 
the line is clear for traffic. 

Secondly, there is dynamics. Consider the case of 
a pendulum. On one side of the equations we have 
been accustomed to write the forces, including gravity. 
On the other we write inertia and acceleration, in¬ 
cluding the acceleration towards the centre. But the 
last term could algebraically be.written on the force 
side, with sign reversed; it would he identified with 
what has been known popularly as centrifugal force. 
Teachers have generally been rather prudish about 
this term, but Prof, Eddington assures us that centri¬ 
fugal force and weight are equally real or unreal; 
it would appear, then, that they should be on the 
same side of the equation. (But which side?) Simi¬ 
larly, the passenger walking along the aisle of an 
accelerating tube-carriage is justified in considering 
himself in equilibrium under a pressure from the 
floor and a gravitational force equally Inclined 
to the vertical; and gravity is, in practice, not dis¬ 
entangled from the centrifugal force of the earth’s 
rotation. 

Dr. Brodetsky followed with a paper proposing to 
inject fresh blood into dynamics by using the aero¬ 
plane. He explained that the problem could be so 
simplified that, after a year’s study of dynamics, the 
student could work problems on the motion of aero* 
planes, including climbing, vd plant, and banking. 
We shall look forward to seeing these suggestions 
worked out in detail in a forthcoming Issue of the 
Mathematical Gazette. 
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The Rev. S. H. Clarke, of Tonbridge School, 
pleaded for a more intelligent handling of the older 
non-mathematical boys, especially those of proved 
ability in classics. They should not be allowed 
to drop mathematics, nor should their time be spent 
in trying to attain an unattainable degree of dexterity 
in the bits of mathematics that they have already 
learned to dislike* On the contrary, they should be 
introduced in a superficial and literary manner to 
new mathematical regions; here they will find fresh 
inspiration, and eventually form a public able to 
view mathematical achievements with sympathy and 
appreciation. Mr. Durrell recorded that such a scheme 
has been in operation at Winchester for two years; 
that it is compatible with success in the school certi¬ 
ficate examination; and that examination results on 
the wider field are bound to be bad. But this does 
not matter in the least. 

Prof. Whittaker, the retiring president, indicated 
the danger that mathematicians might break up into 
two non-communicating groups : researchers who do 
not teach much, and teachers (mainly schoolmasters) 
who do not research. This was by no means neces¬ 
sary, as the- Edinburgh Mathematical Society does 
useful research work and is composed almost entirely 
of schoolmasters. There were many problems which 
might be attacked, with fruitful results by school¬ 
masters whose knowledge does not go beyond an 
honours cdurse. He described three fields in which 
oil might be struck near the surface with a very 
moderate drilling equipment:—f 1) A method allied to 


nomography, at present almost unexplored; (2) the 
theory of skew determinants and Pfaffi&ns; and 
(3) the solution of partial differential equations by 
means of integral equations. 

Canon J, M. Wilson, the new president, gave an 
account of the efforts of mathematical reformats before 
the foundation of the Association for the Improvement 
of Geometrical Teaching, now the Mathematical 
Association (the fiftieth anniversary of this event 
occurs this year.) He was asked by Dr. Temple, then 
Headmaster of Rugby, to produce a reformed geo¬ 
metry text-book; this he did after consulting the 
leading Continental works on the subject. In appre¬ 
ciation of his work he received an address in Edin¬ 
burgh signed by Members of Parliament, professors, 
and other leading men. Those on whose shoulders 
Canon Wilson’s mantle has fallen have done little 
more than to rediscover or develop the ideas put 
forward by himself and other pioneers more tnan 
fifty years ago. Canon Wilson will be pleased to learn 
that his ideas have now been accepted by all the 
important examining bodies except London University. 

MissE. B. Read told an interesting story of a recent 
visit to lyc^es in Paris and the French provinces— 
girls’ schools, all of them; in boys’ schools she never 
penetrated beyond the director’s office. She was im¬ 
pressed by the burden of home-work in these lyc^es, 
sometimes occupying the girls up to midnight. This 
she associated with the predominantly oral method 
of classwork, little time being spent in working 
examples in class. C. G. 


The Geographical Association. 


'T'HE annual meetings of the Geographical Associa- 
tion were held in the London Day Training Col¬ 
lege, Southampton Row, on January 7-8. The 
session opened with a discussion on historical 

f eography, led by Messrs. Fairgrieve and Jervis. 

everal historians were present, and they agreed with 
geographers that each subject demands not only a 
special and intensive stud) of its own facts, but also 
a special and differing attitude of mind. Every geo¬ 
grapher must have sufficient knowledge of historical 
facts and conditions to explain those links of the past 
which last on into the present, and are thus necessary 
to the proper understanding of present geographical 
conditions. Prof. J. L. Myres said that both history 
and geography were concerned in the effort to help 
young folk to exploit the general experience of 
humanity for their own benefit and that of their 
fellow-citizens, and that it was therefore imperative 
that the two sets of aspects should be presented 
harmoniously and instructively. 

In the discussion on geography in continuation 
schools the main point which emerged was that geo¬ 
graphy was being given a place (n the L.C.C. schools 
because It was felt that ft gives a training in good 
citizenship, In a habit of wide outlook, and in 
interest In the district in which the pupil lives or 
works. 

Dr, Unstead gave a remarkably able exposition of 
the difficulties and possibilities which face the teacher 
df geography in his attempts to deal with such inter¬ 
national problems as the altered environmental and 
psychical conditions in eastern Europe, the racial 
question on the Pacific fringes, and the atmosphere 
In India and Egypt, While it would obviously be 
crude Id discuss these things In a political way, even in 
forms of secondary schools, it is yet* essential 
aspects pf modern human geography shall 
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be presented, and the only safe way is to show the 
contrasted ideals rather than the detailed claims of 
each nationality. 

Dr. Haddon, whose valuable expedition to the 
Torres Strait was one of the outstanding scientific 
events of the last generation, delivered an illustrated 
lecture on racial and cultural distributions in New 
Guinea, furnishing thereby a first-rate example of the 
methods of distributional study. 

Prof. Gilbert Murray gave his presidential address 
on the evening of January 8. He emphasised the fact 
that in every epoch of history there has been a 
division of humanity into the select few who under¬ 
stand the world and the barbaric multitude who are 
without the precinct—the Hellenes and the^ Bar¬ 
barians, in medieval times the world of Christianity, 
and without the pale the Jews and infidels. The 
essential mark of the man “without the precinct” is 
that the motives which underlie his actions are mis¬ 
understood, or even not considered at all. Geography 
should help to remove that spirit of ignorance ana 
misunderstanding from the world. For geographers 
the present world-situation is of special interest, for 
not only have the Great Powers been compelled to 
try to get this spirit of mutual geographic under¬ 
standing, but also the whole orbis terrarum is meeting. 
China and Peru are members of that League the 
business of which is the common good of humanity 
the securing not merely of peace, but also of goodwill 
between every nation of the world, whatever its 
status. 

The lectures given bv Dr. Haddon and Prof. Gilbert 
Murray will be published in the spring number of 
the Geographical Teacher, which .Is sent post free to 
4*11 members of the Geographical Association. The 
annual subscription is 5s*, and the address of the 
centra! offices is i Marine Terrace, Aberystwyth. 
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A T a meeting of the Royal Anthropological insti¬ 
tute held on November q, Mr. S. H. Ray, vice- 
president, in the chair, Dr. W. H, R, Rivers read a 
paper on “The Origin of Hypergamy.” 

Dr. Rivers said that the term “hypergamy” had 
been used loosely by both Sir Herbert kisley and Dr. 
W. Crooke to denote marriage between groups which 
differ in rank, but for the sake of clearness the term 
should be confined to those instances in which there 
was a characteristic difference between the marriage 
rules for the two sexes. Hypergamy thus understood 
was that form of marriage in which men mate with 
women of lower rank than their own, but do not give 
their women in return, the union of these being con¬ 
fined to men of their own or higher grades. Owing 
to the fact that women of the highest group can only 
marry men of their own rank, women of high rank 
either remain unmarried or the inequality is redressed 
by the practice of polygyny or bv female infanticide. 
On the other hand, since men of the lowest grade 
may only marry women of their own rank, while 
such women are taken by men of a higher group, 
there is a shortage of women of the lowest grade, and 
the men must remain unmarried or have recourse to 
polyandry, or they may seek their wives elsewhere. 
If the neighbouring communities are hypergamous or 
endogamous, the only unions open to them will be 
with any aboriginal women who may live in the neigh¬ 
bourhood. The practice of hypergamy is. not only 
peculiar to India, but is there almost entirely con¬ 
fined to the Rajputs, or castes, such as the Kulin 
Brahmans, which have come under Rajput influence. 
Where the custom occurs among the castes of 
Bengal, it would seem to have been derived 
from the Kulins. It appears probable that the Kulin 
custom can be traced to Rajput influence, as the 
Kulins are derived from Brahmans who about 
A.n. 700 came to Bengal from Kanauj, at one time 
the centre of Rajput rule. Hypergamy also occurs 
among the Nayars of Malabar, but in this case its 
relation to the practire in other parts of India is not 
So clear. One form arises out of their relation with 
the Nambutiri Brahmans, among whom the rule is 
that only the eldest son may marry; the other sons 
contract unions with Nayar women. A Nambutiri 
woman would not be allowed to marry a man, Nayar 
or other, of a lower caste. The status of the children 
is determined by the Nayar rule of matrilineal 
descent. There is no evidence to connect the practice 


I among the Nayars and other cases occurring 
| sporadically in tlie Madras Presidency with Rajput 
1 influence, and it is possible that with them it may 
have a more ancient history and go back to u remote 
derivation from the warrior caste. 

The institution of hypergamy appears to be a special 
form of interaction between immigrants into India 
and the indigenous population, ana to be an inter¬ 
mediate stage between the complete fusion which has 
taken place in such cases in other parts of the world 
and the segregation which has produced the more 
characteristic forms of the caste system of India. 
The development of hypergamy may be referred to 
three special conditions ; (i) The especial strength of 
a sentiment of the immigrants concerning the union 
of their women with indigenous men; (2) a short 
distance of migration, so that the immigrants were 
accompanied by a relatively large number of women; 

| and (3) the military character of the invaders, which 
allowed them to obtain indigenous women without 
giving their own women in return. 

An interesting discussion followed the reading of 
the paper, in which emphasis was laid upon the im¬ 
portance of the principles formulated bv Dr. Rivers 
in their bearing upon questions of racial admixture 
and fusion of language as a result of peaceful penetra¬ 
tion or invasion in other parts of the world. Prof. 
Parsons pointed out that the Saxons had brought n 
large number of women with them to this country, 
as was shown bv the skeletal remains, whereas the 
Norsemen who invaded France constituted a male 
invasion solely, and this probably explained the almost 
complete substitution of French among them for their 
own language, the language of the native mothers 
having prevailed. Mr. Rav pointed out that while 
the words denoting close family connection in this 
country were predominantly Saxon, the language of 
the children contained Celtic elements, as, for 
example, the word “dad.” Prof. C, G. Seligman 
said that he had found a practice similar to hyper- 
gamv among nomad Arab tribes of the Sudan, in 
which black slaves, the offspring of Arab men and 
indigenous women, although permitted to hold very 
hitfh office in the tribe, were not allowed to marrv 
Arab women. Col. Hodgson pointed out that the 
restriction of marriage to the eldest son also existed 
among the Kvasths, the reason in this case being that 
that son was the oniy true reincarnation of the father, 
his younger brothers being the “children of sin.” 


Studies in British Forestry. 1 


T HE Forestry Commission has made a good start, 
having acquired during the first year of its 
operations as many as 65,000 acres of land, of which 
1500 acres have been planted with trees. During the 
present year 5900 acres of new plantations are 
planned. These figures are well ahead of the 
schedule of the first two years* work which was laid 
down in the Reconstruction Forestry Sub-Committee 
Report. This is satisfactory as regards the part 
played bv the State in national afforestation, but we 
must not forget the work to be done by landowners 
in replanting the extensive areas whiefi were felled 
during the war. 


* Farottry Commission. Bulletin No. “Collection of TUte to tti* 
JUt* of Growth of Timber." (I'o be obtained from the Forestry Cottnntolon 
<m sending * 4 .-deddr*s«#denvelop*.) Bulletin No. a: ** Survey 
W Kora* t*Mct Condition! in the British 14**, (H M, Stationary 

Office.) Price 1 s. <Wf. net. Bulletin No. 3 : *' Rat-i of Growth Of Conifer* 
in the British I*W' (H.M. Stationery Office.) Price 31. net. 
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The Forestry Commission can assist private enter¬ 
prise by money grants for planting, by partnership 
schemes, and by providing nursery plants at a cheap 
rate, but it can also stimulate owners to active 
measures of afforestation by the publication of trust¬ 
worthy facts and figures concerning all forestry 
matters. We welcome, then, the three interesting 
bulletins which have been recently issued. Technical 
skill in the rearing and planting of trees is not lacking 
in this country, but much, ignorance prevails as to the 
actual results obtainable by afforestation with different 
species of trees, Bulletins' Nos. 1 and 3 are concerned 
mainly with this question, and their perysal will 
able owners to deal intelligently with some problems 
of replanting and afforestation. 

A. survey for the collection of statistics as to t]he 
rate of growth and production of timber In the United 
Kingdom was carried out officially in *917-19* and 


January 13, 1921] 


NATURE 


Bulletin No, i gives an account of the methods which 
were actually used by the forest officers in charge of 
the survey. These methods are based on the measure¬ 
ment of well-stocked sample plots of woods of various 
ages and Qn all classes of soils. Five working parties 
were employed, the actual measurements being made 
by women assistants under the supervision of a skilled 
officer who inspected the woods and selected the plots. 
This bulletin is clearly written, and will prove useful 
to private owners wishing to lay out sample plots 
by means of which they will be enabled to measure 
the volume and increment of their own woods by 
official and scientific methods. 

The third bulletin deals with the results of the 
survey which was restricted to pure woods of conifers. 
It furnishes us for the first time with accurate yield- 
tables of larch, Scots pine, and spruce based on 
accurate measurements of these species in British 
plantations. Hitherto we were dependent on Con¬ 
tinental yield-tables, which apply only very approxi¬ 
mately to this country. Provisional tables for Douglas 
fir, Japanese larch, and Corsican pine are also given 
in the bulletin. The yield-tables arc of the usual 
kind, giving for various qualities of soils the average 
height and diameter of the trees and the number of 
sterns and volume of timber per acre, with other 
figures, corresponding to ages of to, 15, 2n, . . . 
100 vears. Any wood, provided its age is known, 
can be allocated to its proper quality class by the 




average height of the trees, as it is well established 
that in a fully stocked wood of any species the volume 
at a given age is in direct relation with the mean 
height. 

A considerable part of Bulletin No. 3 is taken up 
with a discussion on the factors of climate atjj soil in 
relation to the growth of species, like Scots pine, 
larch, and spruce. This branch of the subject is very 
important, and deserves much more extended inves¬ 
tigation than was possible in this preliminary survey. 

Bulletin No. 2, prepared by Dr. J. W. Munro, the 
entomologist employed by the Forestry Commission, 
is based on a survey of the insect conditions of 
coniferous woods in seventeen districts of the United 
Kingdom in 1919. This survey was rendered neces¬ 
sary by the great increase in harmful insects occa¬ 
sioned by the heavy fellings of timber during the 
years of the war. Owing to the shortage of labour 
it was impossible to clear the ground of the branches 
and debris which, with the stumps of the trees, form 
the main breeding-grounds of these pests. Dr. Munro 
investigated the ravages of fifteen species of insects, 
and reports that coniferous woods generally are in a 
very unhealthy state. Young plantations on the site 
of, or near, a felled area suffer most. This bulletin 
is well illustrated, and Dr. Munro’s remarks on 
measures of prevention should be studied carefully by 
all foresters engaged in the formation of now 
plantations. 


Greenland in Europe . 1 

By David MacRitchik. 


A T the present day the name “Greenland” is 
limited to the great island lying to the cast of 
Arctic America. Formerly, however, it included an 
undefined territory of Arctic and sub-Arctic Europe, 
extending eastward, according to some estimates, into 
north-western Siberia. Sir William Martin Conway 
has shown (Hakluyt Series, 1904) that during the 
seventeenth century, in Britain and the neighbouring 
countries, “ Greenland ” primarily denoted Spitsbergen. 
Even in the year 1812 the leading London pub¬ 
lishers were selling a school-book which, ignoring the 
word “Spitsbergen ” altogether, applied to that group 
of islands the sole name of “Greenland.” 

But so early as the time of the Norman conquest 
of England a German chronicler, a minor canon of 
the Cathedral of Bremen, widely known as “Adam 
of Bremen,” had recorded the existence of a Green¬ 
land in Northern Europe. There is good reason for 
. assuming that the region he had in view was the Kola 
Peninsula and a good deal of contiguous territory. 
He states that those Greenlanders were caerulei (blue 
men), and that they were cruel, “troubling seafarers 
by predatory attacks “—from which it may be inferred 
that they were themselves seafarers. In passing, it 
may be pointed out that at a very much earlier date 
the Romans had noted the existence of a caste of 
caerulei in the British Isles. In both cases the name 
probably arose from the custom of painting or tattoo¬ 
ing with blue pigments. 

The assumption that Adam of Bremen's “Green¬ 
land ” was the Kola Peninsula and the parts adjoin¬ 
ing receives confirmation from a statement made in 
by a Danish traveller and writer of the name of 
Claus Claussbn, Latinised Claudius Clavus; for he 
tell* us, from personal knowledge, that at that time 
vi the infidel Karelians daily come to Greenland in 
great armies.” The Karelians, or Karels, a Finnish 
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people, occupied most of the south-western shores of 
the White Sea in the fourteenth century. In the 
fifteenth century they ousted the Lapps from their 
homes on the western shore of the White Sea, driv¬ 
ing them north into the Kola Peninsula. The country 
thus taken possession of by the Karels is now known 
as Karelia. But the name applied to it by Claudius 
Clavus was “Greenland.” 

To make it quite clear that Clavus referred solely 
to a European country when he spoke of “Green¬ 
land,” it is necessary to keep in view the fact that 
in 1430 there was no European intercourse with the 
Greenland on the other side of the North Atlantic. 
The situation is definitely explained by Dr. Nansen, 
who states (“Encyc. Brit.,” eleventh edition, voL xii., 
pp. 542 and 548) that the last ship known to have 
visited the Norse colony in trans-Atlantic Greenland 
returned to Norway in 1410, and that from that date 
until 1585 the overseas Greenland was unvisited by 
Europeans and almost forgotten. It is therefor^ 
manifest that when any trustworthy writer of the 
period 1410-1^85 makes reference to Greenlanders 
as people with whom Europeans are then In 
contact, he has in view a North European race, 
and not a race living on the other side of the 
Atlantic. 

A further statement by Clavus has a distinct bear¬ 
ing upon this question. He tells us that to the west 
of the wild Lapps “are little pygmies, whom I have 
seen after they were taken at sea in a little skin- 
boat, which is now [about 1430] hanging in the 
cathedral at Nidaros \i.e. Trondnjem], There is like¬ 
wise a long vessel of hides, which was also once 
taken with such pygmies in it.” Again, Olaus 
Magnus relates how in 1505 he fcstw two of the leather 
skins of “the Greenland pirates” hanging in the 
cathedral at Oslo (Christiania). And Jacob Ziegler, 
in his work “Scondia” (153a), speaks of the “fight 
boats of hide ” of the Greenlanders. A complaint 
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against 41 the Greenland pirates ” in their “ small ships 
without keels ” is made in 1551 by Carsten Grip, 
Mayor of Kiel. 

visits of similar people in skin canoes are recorded 
in the Orkney Islands by writers of unimpeachable 
veracity In the seventeenth century. One of these 
canoes is still preserved in the anthropological 
museum of MarischaL College, Aberdeen. Its frame¬ 
work and implements are made of North European ; 
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wood. The estimated maximum height of its occupant 
is 4^ ft. 

A vast field of conjecture opens up if we begin to 
consider the European skin boat in the first thousand 
years of the Christian era. Von DUben shows that 
it was the earliest boat used by the Lapps, and Prof. 
Julius Pokorny interprets the Fir Bolg of Gaelic lore 
as “skin-boat men.” “The Greenlanaish Attlla Lay" 
is said to date from the eighth or ninth century. 
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Prize Awards of the Paris Academy of Sciences. 


Mathematics .—Grand prize of the mathematical 
sciences to Ernest Esclangon, for his memoir entitled 
“New Researches on Quasi-periodic Functions"; the 
Poncelet prize to Elie Cartan, for the whole of his 
work; the Francoeur prize to Ren6 Baire, for his 
work on the general theory of functions. 

Mechanics ,—A Montyon prize to St^phane Drze- 
wiecki, for his book on the general theory of the 
helix, with reference to marine and aerial propeller- 
blades; the de Parville prize to Jean Villey, for his 
work on internal-combustion motors. No memoir 
was received dealing with the question proposed for 
the Fourneyron prize, but the arrears accrued are 
divided between Joseph Auclair and Alfred Boyer- 
Guillon (1000 francs), for their theoretical and prac¬ 
tical studies on the measurement of the acceleration 
of a point of a body subject to a periodic motion, and 
Eugene Burlot (1000 francs), for the whole of his work 
concerning the propagation of waves of shock in air 
and water. 

Astronomy .—.The Lalande prize to Leopold Schul- 
hof, for his revision of the catalogue of the proper 
motions of 2641 stars published by J. Bossert in 1896; 
the Valz prize to Ernest Maubant, for the whole of 
his work on the calculation of the perturbations of 
comets; the Janssen medal to William W. Coblentz, 
for his work on the infra-red radiation of terrestrial 
sources and of stars; the Pierre Guzman prize 
between Francois Gonnessiat (5000 francs), for his 
work on the photography of the minor planets. Ren6 
Jarry-Desloges (5000 francs), for his physical observa¬ 
tions on the planets, especially Mars, and Joanny-Ph. 
Lagrula (4000 francs), for his work on the rapid 
identification of the minor planets. The Damoiseau 
prize was not awarded, and the questions proposed 
for 1917 and 1920 are again proposed for 1923. 

typography —The Delalande-Gu6rineau jirize to 
Georges Bruel, for the whole of his explorations and 
publications relating to French Equatorial Africa; the 
Tchihatchef prize to Auguste Chevalier, for his ex¬ 
plorations In Africa and Indo-China; the Blnoux prize 
to Marcel Augteras, for his work in the western 
Sahara. The Gay prize is not awarded. 

Navigation .—The prize of 6000 francs between 
Fernand Gossot (4000 francs), for hi* treatise on the 
effects of explosives, Pierre de Vanssay de Blavous 
{icon francs), for the whole of his work, and Ren£ 
Risser (500 francs), for his work on ballistics; the 
Plumev prize between Charles Dovfcre (2000 francs), 
for the whole of his work, especially for the services 
which ^ he rendered during the war, and Edouard 
Tournler (rooo francs), for his book entitled "Prac- 
tlcal Guide for the Use of Mechanics for Calculating 
the Internal Losses in Machines and Determining 
their Tield.” 

Physics The L. La Caze prize to Georges Sajrnac, 
for the whole of his work in physics; the Hubert 
prize to Won Bout hi! Ion, for his work and publica¬ 
tions on wjreless telegraphy; the Hughes prize to 
Fr&UMc Laportn, for his wPrk on electrical standards 
and the photometry of electric lamps; the Clement 
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Felix foundation to Am6d6e Guillet, for his researches 
on ehronometry. 

Chemistry. —The Montyon prize (unhealthy trades) 
to Wonce Bar the, for his work on the hygiene of 
workshops, a mention (1500 francs) to Paul Goissedet, 
for his work in relation to poison gas, and a mention 
(1000 francs) to Henri Guinot, for his chemical work 
during the war; the Jecker prize (5000 franc*) 
betwt*cn Henri Gault, for his work in organic 
chemistry, and Henri Hdrissey, for his researches on 
the giucosides of plants; the L. La Caze prize to 
Robert de Forcrand, for the whole of his work in 
inorganic chemistry; the Cahours foundation between 
Raymond Cornubert, for his work in the cyclo¬ 
hexanone series, and Paul Robin, for his chemical 
studies in relation to the war and for his work on 
the oximes ; the Houzeau prize to the late Emile 
Baud, for his researches on the compounds of 
aluminium and arsenic and his work in the national 
defence. 

Mineralogy and Geology,— The Fontannes prize to 
Olivier Couffon, for his work entitled “ Le Callovlen 
du Chalet (Commune de Montreutl-Bellay) “; the 
Joseph Labb£ prize to Albert Bordeaux, for his ap¬ 
plications of geology to the solution of mining 
problems. The Victor Raulin prize is postponed until 
1921. 

Botany. —The Desmazi6res prize to Andr 4 Maublanc, 
for his work in mycology and plant diseases, an 
honourable mention to Pierre S£e, for his book on 
the diseases of paper; the De Coincy prize to Lucien 
Hauman-Merck, for the whole of his botanical work. 
The Montagne prize is not awarded. 

Anatomy and Zoology. —The Cuvier prize to 
Alphonse Malaquin, for the whole of his work In 
zoology; the Savignv prize to .F. Le Cerf, for his 
“Revision dcs A£geriid6s alg^riens "; the Jean Thorc 
nrize to A. Cros, for his biological studies of the 
Coleoptera of northern Africa. 

Medicine and Surgery. —Montyon prizes to Pierre 
Drlbet and No£! Fiessinger (2^00 francs), for their 
memoir on the biology of war wounds, Joseph Fran- 
chini (2500 francs), for his studies on the pathogenic 
protozoa, and Francois Maignon (3500 francs), for 
his researches on the rdfe of fats in the utilisation of 
albuminoids. Honourable mentions (1400 francs) to 
Henri Alezais and Albert Peyron, for their researches 
on the histogenesis of certain groups of tumours, to 
Maurice Heitz-Boyer, for his researches on the physio- 
logy and surgery of bone, and to P, Lassabltere, for 
his studies on milk and feeding of new-born infants. 
A citation to Joseph Rigaut and Antoine Orticon!, for 
their work entitled “ Involution de la erdssahee che* 
les ad&ioldiens ”; the Barbier prize to Albert Berthelot, 
for his chemical work on Intoxications of. intestinal 
origin; the Brdant prize between Auguste. Marie and 
Constantin Levaditi (3000 francs), for their work on 
tfeneral paralysis, and Henri Vialle (2000 francs), for 
his memoir on cholera; the Godard priae to Hwwy 
Chabanier, for his study of the’ 
the renal secretion; the M*ge prize Is not awarded; 
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the Dusgate prize, Jules Ledercq receives an en¬ 
couragement (1000 francs) and Albert Ter son an en¬ 
couragement {500 francs), for work on the signs of 
death; the Bellion prize to Maurice Courtois-Suffit 
and Rend Giroux, for their memoir on cocaine, and 
an honourable mention is accorded to Jean Bee and 
Andrd Pdr&s, for their work entitled “ Memento 
d’hygten© k 1 'usage des instituteurs de 1 ’Afrique occi- 
dentale fron^aiae”; the Baron Larrey prize to J. 
Peyrot, for his study on social medicine in the 
Bavarian Palatinate, and a very honourable mention 
is accorded to Flavien Bonnet-Roy and to Pierre 
Talon. 

Physiology, —A Montyon prize to Emile Terroine, 
for his important work on the evolution of fatty 
materials in the organism; the Lallemand prize to 
Paul Sollier, Marius Chartier, Fdlix Rose, and Ch. 
Villandre, for their book entitled “Traits clinique dc 
neurologie de guerre,” and a very honourable mention 
is accorded to Andrd Guillaume; the L. La Caze prize 
to Maurice Arthus, for his physiological work, 
especially his researches on the coagulation of milk 
and blood and on sero*anaphylaxy; the Martin- 
Damourette prize to Francois Heymans, for his 
memoir on thermo-physiologv; the Phitipeaux prize to 
Charles Dhdrd, for his work on hsemocyanine. 

Statistics, —A Montyon prize to Eugene Fournier, 
for his work entitled “Gouffres, Grottes, Cours d'eau 
souterrains du Ddpnrtemente du Doubs,” and a 
mention (500 francs) to Fr. M. Messerti, for his con¬ 
tribution to the studv of physiological corporal growth 
between the ages of nineteen and thirtv-two. 

History and Philosophy of the Sciences. —The 
Binoux prize between Edouard Doublet (1000 francs), 
for his various historical publications, and Jean 
Mascart (1000 francs), for his book on the life and 
work of Jean Charles de Borda. 

Medals. —Berthelot medals to Ldonce Barthe, Henri 
Gault and Henri Hdrissey, and Robert de Fnrcrand de 
Coiselet. 

General Prises. —The Bordin prize to Jacques de 
Lappnrent, for his studies on sedimentary breccia: 
the Scrres prize eauallv between Octave Duboscq and 
Louis Ldger, for the whole of their work on protisto¬ 
logy and general embryology; Vaillant foundation, a 
subvention of 4000 francs to Paul Le Rolland, for 
his researches on the oscillation of the pendulum; 
the Houllevigue prize between Francois Gagnepain 
(3000 francs), for his studies on the flora of the East, 
and Canon Bourgeat (2000 francs), for the whole of 
his geological work; the Saintour prize to Paul 
Bertrand, for the whole of his work on palseophyto- 
logy; the Lonchampt prize to Eugene Lambling/for 
. his researches in organic and biological chemistry; 
the Camdrd prize to Gaston Pigeaud, for his work in 
civil engineering; thd Gustave Roux prize, for his 
researches on the gases issuing from thermal springs, 
petroleum wells, coal-mines, etc., with special refer¬ 
ence to determination of the rare gases and radio¬ 
activity; the Thorlct prize to Adolphe Richard, for 
his bibliographical work. 

Special Foundations,— The Lannelonguc foundation 
divided between Mmes. Cusco and Ruck : the Laplace 
prize to Charles Rend Drouard and Paul Maurice 
Ferdinand Rov; the L. E, Rivot prize between 
Charles Rend Drouard. Paul Maurice Ferdinand Roy 
(each 750 francs), Edmond Frledel, Ldon Migaux 
(each Son francs), Raymond Alexandre Auguste 
Plenty, Jean Lapedie (750 francs), Jean Gdrard 
Rouefle, George Jutes Lucfen Couprie (500 francs). 

Foundations for Scientific Research,— The Trdmont 
foundation to Charles Fremont/ for his researches on 
toolai the Gegner foundation to Paul Hallez, for the 
’whdle df his zoological work; the Jdrome Ponti 
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foundation to Paul Nicolardot, for his analytical re¬ 
searches and work for the national defence* 

The Bonaparte Fund .—Out of fifteen application* 
eight grants were approved to the following: 

2000 francs to R. Anthony, for the publication of 
the catalogue of the collections of osteology :n the 
comparative anatomy section of the NationaPMuseum 
of Natural History. 

2000 francs to Philippe Eberhardt, for his researche* 
on the flora of Indo-China. 

2000 francs to Henri Martin, for his La Quina 
excavations (Charente). Of the material collected 
the human remains are to be sent to the Natural 
History Museum, and other objects to the Saint Ger¬ 
main Museum. 

4000 francs to Emile Mathias, for his researches (in 
collaboration with M. Kamerlingh Onnes) of the 
curve of densities of gases the critical point of which 
is near the absolute zero (hydrogen, neon), 

2000 francs to Jacques Pellegrin, for his researches 
and publications concerning the fishes of the French 
Colonies. 

2000 francs to Charles Pdrez, for his researches and 
publications on the crustaceans (Epicaride®) of the 
Persian Gulf. 

2000 francs to Rend Soudges, for his work on the 
embryogeny of the higher plants. 

2000 francs to P. Wintrebert, for his researches on 
the automatism of the locomotor movement in the 
embryos of Selacians. 

Charles Bouchard foundation to Charles Vaillant,. 
for his work in radiography. 


University and Educational Intelligence. 

Cambridge.— Major-Gen. the Right Hon. J. B. 
Seely has offered to endow a University prize for the 
best essay on a subject connected with aeronautics. 
—Mr, F. A, Potts, Trinity Hall, has been appointed 
demonstrator of comparative anatomy.—Regulations 
have now been drawn up for the Sir William Dunn 
professorship of biochemistry, founded under the 
terms of tne benefaction offered to the University 
last summer. 


Mr. A. R. Hinks, the Gresham lecturer on astro¬ 
nomy, will deliver four free public lectures on “The 
Motions of the 1 Fixed * Stars ” in Gresham College,. 
Bnsinghall Street, E.C., at 6 o'clock on January i& 
to 21. 

The Camborne School of Mines, Cornwall, has 
issued an appeal for donations towards a memorial in 
honour of those members of the school who fell 
during the war. It is proposed to purchase a playing- 
field and to erect a grand stand on it, on which a 
memorial tablet will be placed. Communications 
should be addressed to the Hori, Secretary, Memorial 
Committee, The School of Mines, Camborne. 

We have received the prospectus of the Faculty 
of Medicine of the University of Paris for the 
academic year 1920-21. It includes full particulars 
of the general organisation of the faculty and of the 
courses of instruction at the schools and clinics bf 
the University. In addition to the regular courses 
various revision and advanced courses are also given, 
and practically all the subjects of the medical cur¬ 
riculum are dealt with. The pamphlet is published 
by Masson et Cie, 120 Boulevard Saint-Germain, 
Paris, VI,, price l franc net, 

lx is announced that Mr, W* Edmonds and Miss S. 
Edmonds have founded a prize in ophthalmology \n 
memory of their brother, Nicholas Gifford Edmonds* 
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who fell at Magersfontein on December i x t 1899. The 
prize is 100Z., and it will be awarded every two years 
tor the best essay on a subject dealing with ophthalmo¬ 
logy and involving original work. The competition 
will be open to all British subjects holding a medical 
qualification. A committee nominated biennially by 
me Medical Board of the Royal London Ophthalmic 
Hospital will have the adjudication of the prize. 

Two Theresa Sees sc* 1 research fellowships, each of 
the yearly value of 300/., are being offered in con¬ 
nection with Vale University, for the promotion of 
original research in biological studies. Preference 
will be given to candidates who have obtained their 
doctorate and demonstrated by their work their fitness 
for carrying out successfully original research work. 
Applications for the fellowships, with reprints of 
scientific publications, letters of recommendation, and 
particulars as to the problems proposed by the candi¬ 
dates, must be sent before May 1 next to the Dean 
of the Graduate School, New Haven, Conn., U.S.A. 

Reference was made in these columns some time 
ago to the Imperial College War Memorial and 
Athletic Ground scheme. It now appears from papers 
Issued recently that the enterprise has received a large 
measure of support from friends and old students of 
the college and its constituent parts, the City and 
Guilds Engineering College, the Royal College of 
Science, and the Royal School of Mines. Up to the 
middle of November a sum of more than 6300/. had 
been subscribed, and the early response to the appeal 
has been sufficiently satisfactory to enable the com¬ 
mittee not only to proceed with the erection of the 
memorial tablets in the college buildings, but also to 
complete the purchase of a sports field at North 
Wembley, over which an option had been secured. 
Some of the college clubs are already utilising the 
ground for the purposes of football and hockev. The 
further sum immediately required to cover outlay on 
the memorial tahlets^the purchase of the ground, and 
necessary expenses, including payment of l he mort¬ 
gage, is about 2500k, and the committee is appealing 
to all friends and old students who have not yet con¬ 
tributed to take a hand in bringing the undertaking 
to a completely successful issue. 

A propram ME of university extension lectures for 
the coming term has been issued by the University 
of London. Courses of lectures will be delivered at 
about seventy local centres in different parts of 
London and the surrounding district. The subjects 
treated cover a wide range, and courses in literature, 
history, art, architecture, and economics are included 
in the list; in the direction of teaching of a non- 
vocational character important work is being done bv 
the Board. When, however, we remember that the 
report of Sir J. J. Thomson’s Committee on the position 
of natural science in our educational system emphasised 
the value of lectures which bring home to the general 
public the meaning of science and its importance in 
the life of the nation, it is astonishing to note that 
only two courses of the ninety-nine which are adver¬ 
tised—one by Prof. J. Cox on “The Bases and Fron¬ 
tiers of Physical Science" and the other by Mr. L. 
Tayler on “Human Biology and Welfare Problems’’ 
—are in any way related to natural science. Prof, 
Cox's course of thirteen lectures will be delivered 
weekly, starting on January . 14, at Gresham College, 
Basinghall Street, E.C.a; Mr. Tayler’s course, con¬ 
sisting of twenty-four lectures, will be given on 
Mondays at the Technical Institute, Adelaide Road. 
I*yton. Particulars of the courses can be obtained 
from the Registrar, University Extension Board, Uni¬ 
versity of London, South Kensington, S.W.7. 
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Calendar of Scientific Pioneers. 

January 14, 1742. Edmund Halley died.— The son 

of a rich London soapmaker, Halley began his astro¬ 
nomical work at Queen's College, Oxford, at the age 
of seventeen, and continued it until his death at the 
age of eightv-five. The friend of Newton, he suc¬ 
ceeded Wallis as Savilian professor of geometry, 
Flamsteed as Astronomer-Royal, and Hans Sloane as 
secretary of the Royal Society. His name is asso¬ 
ciated with the study of the trade winds, the variation 
of the compass, Halley’s comet, and many funda¬ 
mental points in astronomy. To his “ great zeal, able 
management, unwearied perseverance, scientific at¬ 
tainments, and disinterested generosity ” was largely 
due the publication of Newton’s “ Principia.’’ Halley 
is buried at Lee, near Greenwich, in the same tomb 
as Pond, Astronomer-Royal from 1811 to 1835. 

January 14, 1874. Philipp Reis died. -While teach¬ 
ing at Friedrichsdorf, near Hamburg, Reis in 1861 
constructed a telephone which was used with good 
results by Hughes in 1865, but Reis died when forty 
years of age, poor and almost unknown. 

January 14, 1800. Qustave Adolphe Him died.- 
An engineer and physicist of Alsace, Him was a 
pioneer in the scientific testing of steam-engines. 

January 14, 1905. Ernst Abbe died.— Born in 184c, 
Abbe, while a professor at Jena in 1866, joined Carl 
Zeiss and devoted himself to the theoretical investiga¬ 
tion of optical instruments. His report on the South 
Kensington Loan Collection of Scientific Apparatus of 
1876 led to the co-operation of the glass-maker, Otto 
Schott, and “ Jena ’’ glass became famous the world 
over. 

January 14, 1906. Hermann Johann Philipp Sprengel 

died.— Trained as a chemist in Germany, Sprengel 
settled in England. He made notable advances in 
explosives, and by his invention of the mercurial air- 
pump rendered possible the Swan and Edison glow- 
lamps, Crookes’s radiometer, and the Rdntgen X-ray 
tube. 

January 18, 1906. Nicolas Leblanc died. The dis¬ 
covery of how to make soda from salt was, by J. B. 
Dumas, compared in importance with the improve¬ 
ment of the steam-engine by Watt. Leblanc made 
the discovery in 1787, and his patron, the Duke of 
Orleans, erected a factory (or him. In 1793 the duke 
was guillotined, the factory confiscated, and Leblanc js 
patent cancelled. After years of poverty Leblanc’s 
mind gave way and he shot himself. A statue of him 
now stands in the Conservatoire des Arts et Metiers. 

January 17, 1010. Friedrich KoMraueoh died.— The 
successor in 1895 of Helmholtz at the Physikaliw:h 
Technische Reichsanstalt, KohlrRusch was an authority 
in the field of accurate physical measurement, 

January IS, 1878. Antoine Oitar Becquerel died.— 
Beequerel served in the French Army until the peace 
of 1815, and then gave himself up to scientific pur¬ 
suits, A voluminous writer, he was a founder of 
electro-chemistry, for his work on which he received 
in 1837 the Copley medal of the Roval Society, His 
statue stands at his birthplace, ChAtillon-sur-Lolng. 

January 19,1978, Henri Victor Rtgnaidt died.— Dis¬ 
tinguished alike as a chemist and physicist, Regnault’s 
great researches on the expansion of gases were made 
at the Sevres porcelain factory, of which he was 
director, but much of his later work Was destroyed 
during the Franco-German War. E, C. S. 

Erratum. —In last week's Calendar the year of 
Galileo's birth should have ^eep 1564, a«£ not 1571. 
which was the year Kepler was born. 
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Societies and Academies. 

Sydney. 

Unnean Society of Nw South Wales, October 27.— 
Mr. J. J. Fletcher, president, in the chair.—E, W. 
Ferguson and G. F. Hill: Notes on Aus¬ 
tralian Tabanid®. The paper deals mainly with 
synonymy, the results being given of com¬ 
parison of specimens with the types of Australian 
Tabanld® in the British Museum and in the Aus¬ 
tralian Institute of Tropical Medicine, Seventeen 
species belonging to five genera are dealt with, one 
species being described as new.—Dr. A. J. Turner: 
Studies in Australian Lcpidoptera: Liparid®. In 
Australia thr? family Liparidae is represented by sixty 
species belonging to eighteen genera, of which two 
genera and ten species arc described as new in this 
paper. G. A. Waterhouse : Descriptions of new forms 
of butterflies from the South Pacific. One species 
from Fiji and six subspecies from Fiji (tnree), 
Ford Howe Island (two), and the New Hebrides (one) 
are described as new,— Eleanor E. Chare : A new 
avian trematode. A species of Holostomum is 
described ns new. The specimens described were 
obtained from a white-fronted heron, Notophoyx 
nmac-hollandiae, at Tcrrigal, N.S.W. -Dr. J. M. 
Petrie : Cyanogenesis in plants. Part iv. : The hydro¬ 
cyanic arid of Heterodendron, a fodder-plant of New 
South Wales. The foliage of Heterodendron oleae- 
folia was much used for cattle-feeding during the 
drought. Chemical examination of the leaves shows 
them to contain a cvanogenetic glucoside yielding, 
when hvdrolvsed, 0-328 per cent, of hydrocyanic acid. 
The plant is therefore one of the most poisonous 
cyanogenetic plants known, yielding more than twice 
as much hvdrocvanic acid as bitter almonds. One 
ounce of the air-dried leaves forms a lethal amount 
for one sheet). The leaves are invariably found to 
be deficient in enzyme, and require the addition of 
emulsin in the estimation to bring about the complete 
decomposition of the glucoside.- Vera Irwin-Smlth : 
Studies in life-histories of Australian Diptera Brachv- 
cera. Part i. : Stratiomyiidae. No. 1 : Metoponia 
rubriceps, Macquart. Very little work has been done 
in any part of the world on the earlv stages of the 
Rrachycera; many soil-inhabiting, dipterous larvae, 
mostly belonging to the Brachvcera, have been col¬ 
lected and reared through to the imago or to the 
pupal stage. The present paper is the first of a series 
dealing with this work, and gives a detailed account 
of the life-historv of Metoponia rubriceps, Macquart. 
It is also accompanied by a historical review of pub¬ 
lished accounts of early stages of the Stratiomyiidse, 
a list of the species the earlier stages of which have 
been observed, and a comprehensive bibliography, 

Hobart. 

Royal Society of Tasmania, October 11.- Dr. A. H. 
Clarke in the chair.—L. Roflway : Additions to the 
fungus flora of Tasmania. Several new and interest¬ 
ing species of fungi were described. In his introduc¬ 
tion the lecturer pointed out that m any community 
such as Tasmania, where the future largely depends 
upon agriculture, the study of botany was "essential. 
It was to be regretted that up to the present this 
study had been absolutely neglected even at the Uni¬ 
versity. Independent of the injury done bv some para¬ 
sitic fdngi to our crops and forests, fungi were of the 
utmost importance to the well-being of the earth. 
Their principal work consists of decomposing dead 
vegetable matter and bringing the soil into a fit state 
to afford food for plant-life. 
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Books Received. 

Survey of India. Professional Paper, No. 15. The 
Pendulum Operations in India and Burma, 1908 to 
1913. By Capt. H. J. Couchman. Pp. 

(Dehra Dun : Trigonometrical Survey.) 2.8 rftpeeg. 

Medical Research Council and Department of 
Scientific and Industrial Research. Reports of the 
Industrial Fatigue Research Board. No. 5. Fatigue 
and Efficiency in the Iron and Steel Industry. (Metal 
Trades Series, No. ^.) Pp. 99+8 plates. (London : 
H.M. Stationery Office.) 3s. net. 

Cocoa. By Edith A. Browne. (Peeps at Indus¬ 
tries.) Pp. vIii + 88. (London : A. and C. Black, Ltd.) 
25. od. net. 

Kepler. By W. W. Bryant. (Pioneers of Progress : 
Men of Science.) Pp. 62, (London ; S.P.C.K.; New' 
York : The Macmillan Co.) 25. 

John Dalton. By L. J. Neville-Polley. (Pioneers; 
of Progress : Men of Science.) Pp. 63. (London : 
S.P.C.K.; New York: The Macmillan Co.) 2s. 

Union of South Africa. Department of Mines and 
Industries. Geological Survey. The Geology of the 
Northern Portions of the Districts of Marico ami 
Rustenburg. By H. Kvnaston and Dr. W. A. 
Humphrey. Pp. 38. 25. 6d. The Geology 
of Pondoland and Portions of Alfred and Lower 
Umzimkulu Counties, Natal. By Dr. A. L. 
du Toil. Pp. 45. 25. 6 d. Memoir No. ti. The 
Limestone Resources of the Union. Vol. ii. : The 
Limestones of Natal, Cape, and Orange Free State 
Provinces. By W. VVvbergh. Pp. 149. 55. Memoir 

No. 15. Corundum in the Northern and Eastern 
Transvaal. By A. L. Hall. Pp. 223+xxiu plates. 

! 7s. 6d. (Pretoria : Geological Survey.) 

I South African Mammals. A Short Manual for the 
I Use of Field Naturalists, Sportsmen, and Travellers, 
By A. Haagner. Pp. xx+24.8. (London : fl. F. and 
G. Witherbv; Cape Town : T. M a skew Miller.) 205. 
net. 


* Diary of Societies. 

THURSDAY, Januart 13. 

London Mathematical Society (ftt Royal Astronomical Sooiety), at 5. 
—A. 8. Eddington: Dr. Sheppard's Method of Reduction of 
Error by Linear Compounding.—W. F. Sheppard: Conjugate Set* 
of Quantities.—K. A. Milne: A Problem concerning; the 
Maxima of Certain Type* of Sums and Integrals.—H. J. Priest¬ 
ley : The Linear Differential Equation of the Second Order.— 
M. Kiiasler: The Zeros of Analytic Functions.—A. C. Dlxou : 
Tho Theory of a Thin Elastic Plate, bounded by Two Cironlar 
Ares, and Clamped.—G. A. Miller: Determination of all thtr 
Characteristic Sub-groups of an Abelian Group. 

Institution or Elscthical Bnoinkicm (at Institution of Glvil 
Engineers), at 6.—Sir William Bragg: Electrons (Kelnn Leo* 

Ooncwetb Institute, at 7.30,—H. K. Dyson ; Test* on High Tenstlfr 
Steels. 

Oil and Colour Chemists' Association (at 2 Furnival Street), at 
7.30.—H, G. Clarke: The Evaluation nf White Pigments : *ith 
Special Reference to White Antimony Oxide. 

Optical Socistt (at Imperial College of Science), as 7.45.— 
Prof. W. Salomonson : A New Ophthalmoscope.—H. Dennis Taylor : 
An Anastigmatic Flat Field Telescope and its Application to 
Prismatio Bittooulara.—Inst.-Comdr. T. Y. Baker: A Note on 
Multiple Reflection. t . , ,. 

Hahvetan SooIiett or London (at Medical Society of London) (An¬ 
nual Meeting), at fl.W—Dr. W. Hill: The Great Advances in 
the Investigation and Treatment of Diseases of the CEsophagus 
during the Present Century. _ _ . t 

Rotal SocuctT or Mcntcinc (Neurology Section), at 8.30.—Informer 
Meeting for Free Discosslon. 

FRIDAY, January 14. 

royal Astronomical Sociitt, at K. K. Barnard: Hind’s New 
Star of 1848 (Nora Ophiuobi No. 8).—W. J. Luyten: Note on tin* 
Cluster N.G.C. 8633.—Her. J. <?. Hagen: The Astrophysics 
Problem of Variable Stars.—0. Easton: The Distance of tin* 

■* Galaotio Star-clouds.-J. Hargreaves: Note on the Photography 
of Meteors.—W. M. Smart And H. E. Green: Photographic Magni¬ 
tudes and Effeotire Wave-lengths of Nota Oygni (19®0), from 
Photographs Taken at tho Cambridge Observatory. 
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Eom Boomr or Medioini (CJlialosJ Beotian), «t 5JO. 

Jbnjor Institution or Engineer* (»t Caxton Hall), at 8—B. X. D. 
Kilburu t The Tide* t Their Dante, Bffeot, and Um (Chairman'• 
Address). 

Hot al Bociitt or Medicine (Ophthalmology Section), at 8.30,— 
Dr. R Piokard : Variation* in the Sise of the Physiological Onp, 
and their Relation to GUuooma,—B. T. Lang: Sootometry. 
MONDAY, January 17. 

Victoau Institute fat Oeatral Building*, Westminster), at 4.30.— 
Bishop E. 0. Ingham: dome Reflections on How Empire Game 
to Us, and Can Alone be Conserved. 

Institute Of Actuaries, at 5.-0. King: A Short Method of Con* 
struotlng Select Mortality Tables. 

Royal College of Burgeons or England, at 5.—Prof. A. Keith: 
The Principle* of Craniology applied to Ollnioal and Raoial 
Problems. 

Royal Geographical gocim (at Lowther Lodge), at 5.—Lt.-Ool. 

B. ff. W. Leas: International Aeronantioal Map*. 

Institution or Electrical Engineer* (Informal Meeting) (at Char¬ 
tered Institute of Patent Agents, Staple Inn Buildings), at 7.— 
P. Pitt and Others : Discussion on The Mental Equipment of an ' 
Engineer. 

Aristotelian Rocrrrr (at the University of London Club, 21 Gower 
Street), at 8.—Prof, 0, Dawes Hioks and Others: Disoussion 
on Spaoe, Time, and Deity. 

Royal Institute or British Architects, at 8.—H. 0. Bradshaw: 
The Restoration of Pracneste. 

0H»ICAL Iwdusmlt Olui (at 2 Whitehall Court), at 8.—H. E. Coley : 

Some Chemical and Other Notes on His Tonr in Borneo. 

Royal Socirrr or Ann, at 8.—A. E. L. Ohorlton: Aero Engines 
(Howard Lectures). 

TUESDAY, January 18. 

Royal Institution or Great Bbitain, at 8.— Sir Gerald F. Lenox- 
Oonyngham j The Progress of Geodesy in India. 

Royal Statistical Society (at Surveyors’ Institution), at 6.16_ 

A. W. Flux : The Measurement of Price Changes. 

Mineralooical Society (at Geologloal Society), at 6.30.—A. F, Halli* 
mond . The Olivine Group.—W. A. Richardson: A Method of 
Rook-Analysis Diagrams Based on Statistics.—L. J. Spencer: 
Identity of Trcohmann’s “ 8-tin" with Stannous Sulphide.— 
Dr. 0. F. H. Smith: Llnarite, Caledonite, and Associated Minerals 
from Cumberland.—Dr. G. T. Prior: The Adare and Enslsheim 
Meteorites. 

Institution or Petroleum Technologists (at Royal Sooiety of 
Arts), at 6.30.—B. H. Garner : The Carbonisation of Lubricating 
Oils, 

Royal Photographic Society or Great Bbitain, at 7.—Oapt. C. W. R. 
Knight: Falconry, 

Illuminating Engineering Society (at Royal Sooiety of Arts), at 
0.—J. O. Elyy and Others : Use and Abuse of Light in Studios 
for Cinema Film Production. 

WEDNESDAY, Januaby 19. 

Royal Collegs or Burgeons or England, at 6.—Prof. A. Keith: 
The Principle* of Craniology applied to Ollnioal and Raoial 
Problems. 

Geological Society or London, at 5,30.—Dr. L. J. Will* and B. 
Smith: The Lower Palmosoio Rooks nf the Llangollen district, 
with Especial Reference to the Tectonics. 

Ratal Society or Abtb, at 8.—F. M. Lawson : The Future of In¬ 
dustrial Management. 

Entomological socxett or London (at 11 Ohandos Street, W.l), at 
8 (Annual Meeting). 

Institute or Ohimietby (London Section), at 8.—W. 0. Young and 
Others 1 Discussion on The Institute of Chemistry: What it Can, 
Cannot, Should, or Should Mot Do. 

Royal Meteorological Society (Annual General Meeting) (at Royal 
Astronomical Bodtaty), at 8.—R, H. Hooker: Forecasting the 
Crops from tKe Weather (Presidential Address). 

Royal Micboecotioal Society, at 8 (Annual Meeting). 

THURSDAY, January 80. 

Royal Institution or Gbiat Britain, at 9—Dr. A. Harden; 
Biochemistry (Vitamin**). 

Royal Sooiety, at 4.30.—Pro bable Paper#.—Sir Robert HadlteM, 
Bart., 8. R. Williams, and I. $, Bowen 1 The Magnetic Mechanical 
Analysis of Uangane«o Steel.—Dr. W. S. Tuoker and E. T. Paris 1 
A Selsotfve Hot Wire Microphone.—B. A, Milne and R. H. Fowler; 
Siren Harmonics and a Pure Tone Siren.—Prof. L- V. King: 
The Design of Diaphragms capable of Continuous Tuning. 
Linnkan Sooiety, at 6. 

Royal Aeronautical Society fat Royal Sooiety of Arts), at 6.— 
Lord Montagu of Beaulieu; The Cost of Air Ton-mile* compared 
with Other FortoE of Transport. 

Institution: or Mining and Miyaix.yfruy (at Geological Sooiety), 
at 5.80.—R. X. Palmer: Some Observations on Mining by the 
Opencast or Stripping Method.—B. A. Wrnight; The Standardisa¬ 
tion of Materials Employed in Mining and Milling Plant.-^A. M. 
Pontie: Notes on the High-level Diamond Deposit* of Bmll, 
Institution or Automobile Engineers (London Graduate* 1 Meet¬ 
ing), at 8.—W. H. Wardall: Cylinder Piston Wear. 
Chemical Society, at 8.—J. V. Racket, R. W. West, and M. A. 
Whiteley: Quantitative Reduction by Rydriodio AeiA of Halo- 
genated Malonyl Derivatives. Part I., The Amides of Sym. 
Dialkyl and Aryl Substituted Amides of Mono- and Di-bromotnal- 
onio Aeld—B. V. Gupta; An Investigation on the Influence of 
Negative Groups of Different Character on the Reactivity of 
Hydrogen Atom* Carried by the Same Carbon Atom. Part I.— 
J. Brttnited t The Influence of SaRs upon the Chemical Equilibria 
in Solution.—H. Hepworth: The Action of the Grignard Reagent 
on Certain Nitric Ester*.—G. T. Morgan and H. P. K. Draw t 
Researches on Residual Affinity and Oo-ordlaatioa. Part HZ.. 
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Reactions of Selenium and Tellurium Acetylaoeto nes , 0. T* 
Morgan and D. 0. Vlnlng: Dihydroxynaphthaldehydes.—G, T» 
Morgans Ortho-ohlorodinitrotoineneE. Part II.—C. K< Ingold: 
The Condition* Underlying the Formation of Unsat orated and of 
Cyclic Compounds from Halogenated Open-chain Derivatives. 
Part I., Products Derived from «-Halogenated Glutaric Aoid*.— 
A. Findlay and W. Thomas: Influence of Colloids on the Rata of 
Reactions involving Oases. I., Decomposition of Hydroxylaaslne 
In Presence of Colloidal Platinum.—M. Ntereniteim The Con¬ 
stitution of Cateohin. Part III., Synthesis of aoaOateohin*— 
K. G. Naik: The Formation and Properties of Dlthioketones 
(R^SsaS) and Dlthloethers (R«ewH). Part 1., The Preparation 
of Certain Dithloketone* and Dithloethers.—W. N. Haworth and 
E. L. Hirst: The Constitution of the Disaoobaride*. Part V., 
OaJlobiose (Oellose).—S. H. 0. Briggs; The Elements Regarded 
as Compounds of. the First Order.—J. p. Morgan and R. V- 
Wheeler: Phenomena of the Ignition of Gaseous Mixtures by 
Induotlon Coll Sparks.—B. J. Williams: Chloroform Solutions <h 
Hydrogen Chloride.—L, J. Hudleston and H. Bassett: Equilibria 
of Hydrofluosilioio Aoid.—B. Newbery: Chlorine Overvoltage*.— 
P. Ray and P. V. Sarkar; Compounds of Hexamethylenetetramine 
with Complex Metallic Salta and Acids. 

RAntgyn Society (in Physics Laboratory, University College), at 
8.15.—M. A. Oodd: Increasing the Efficiency of X-ray Tube# by 
an Improved Design of Coil and Interrupter. 

FRIDAY, Januaby fll. 

Royal Society or Arts (Indian Section), at 4.30.—Prof. R. 0. 
Troup: Indian Timbers. 

Royal College or Surgeons of England, at 6.—Prof. A. Keith: 
The Principles of Craniology applied to Clinical and Raoial 
Problems. 

Institution or Mechanical Engineers, at 8.— H. J. Smith: The 
Mechanical Loading of Ship*. 

Institution or Electrical Engineers (at Faraday Honfa, South¬ 
ampton Row), at 8,30.—H. J. Howard: Eleotrio Welding. 

SATURDAY, January 92. 

Physiological Society (at King's College), at 4. 
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Scientific Education in the Metropolis* 


A MONG the great national problems rendered 
urgent by the world-war and its conse¬ 
quences not the least important are the highly 
complex questions affecting the scientific instruc¬ 
tion of a large body of students who look to 
London as their educational Mecca. The matter 
of adjusting the diverse claims of institutions the 
interests of, which appear to clash is rendered 
more perplexing and delicate by the circumstance 
that these establishments embody in varying 
degrees older policies and ideals of teaching from 
which it is undesirable and, in point of fact, impos¬ 
sible to separate the educational aims of the imme¬ 
diate future. 


. ^he University of London, founded by Royal 
Charter In November, 1836, when higher educa¬ 
tion of academic standard was a monopoly enjoyed 
by the older universities^ but refused to 
many persons qn the ground of sex or re¬ 
ligious belief, represented an immense increase 
in the facilities for advanced instruction offered 
not only in the London colleges, but also in 
several provincial institutions. 

The supplementary Charter of 1858 abolished 
practically the exclusiv^ -connection of the Uni¬ 
versity with these affiliated colleges, and threw 
open the’ degrees to ail who were prepared to 
1/fiie prescribed examinational tests. This 
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rendered the University increasingly th* obnd 
mater of the student whose scanty opportunities 
for self-improvement compelled him to make use 
of whatever adventitious aids to education were 
available within his immediate surroundings. 

The University of London Act of 1898, in recog¬ 
nising again the principle of an intimate con* 
nection between the University and the principal 
teaching establishments of the Metropolis, gave 
a dual aspect to the work of the University, which 
henceforward had an internal, as well as an ex¬ 
ternal, side to its activities. The dual system is 
not without difficulties, and at one time it seemed 
likely that extreme advocates of the internal side 
would succeed in abolishing the older external 
side. This step, however, which is less probable 
; now than it was a few years ago, would have 
| extinguished the most characteristic function of 
the University as an “ Imperial institution grant¬ 
ing degrees and honours to all comers on condition 
of examination only,” 

It is significant of this Imperial aspect of the 
University’s work that in recent years examina¬ 
tional centres have been established in Ireland 
aqd Ceylon of which increasing advantage is being 
taken by the students in those islands. The bene¬ 
ficial effect of this policy is too obvious to need 
emphasis. The young Irish or Ceylonese gradu¬ 
ate, subjected as he probably is to the propaganda 
of a separatist movement, will view this insidioUs 
appeal to his insularity from a somewhat different 
angle after his affiliation with the metropolitan 
University; at an impressionable age he will have 
learnt to think Imperially. 

The teaching institutions offering facilities for 
graduation on the internal side are the three in* 
corporated foundations (University, King's, and 
the Goldsmiths’ Colleges), together with other 
teaching establishments registered as schools of 
the University. In addition there are the poly¬ 
technics, controlled by the London County Coun¬ 
cil, which are institutions having recognised 
teachers, who may arrange their curricula in 
accordance with the University requirement*; 
students of such courses form an important sec¬ 
tion of the internal candidates. ; 

The Department of Science and Art, which for 
many, years encouraged the study of science by a 
national system of examinations and scholarships, 
provided also higher systematic training and 
laboratory instruction at the College Of 

Science, with which was incorporated the RoyAl 
School of Mines* These two Governmental col¬ 
leges formed the nucleus of the Imperial College 

, V. ■ , ' , Z ' . 
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of Science and Technology* which came into being 
in 1907 by the amalgamation under one govern¬ 
ing body of these establishments and the Central 
Technical College, founded by the liberality of 
the great Livery Companies acting together 
through the City and Guilds of London Institute 
for the Advancement of Technical Education. The 
Imperial College, which became a school of the 
University, has since extended the scope of its 
work by the establishment of several new depart¬ 
ments, and, having made good in these, varied 
activities, especially during the war period, now 
presents itself as a formidable rival of the Uni¬ 
versity in appealing for statutory powers to confer 
degrees on its alumni . In this claim to recogni¬ 
tion as a university of technology, the Imperial 
College points to the established reputation of 
its staff and the admittedly high standard of its 
teaching, to the honours gained by its students in 
the University examinations, and to the scientific 
interest attaching to the investigations pursued 
in its research laboratories. From the point of 
view of the Imperial College, the University 
examinations are an unnecessary incubus, requir- 
ing^Trom their students in November examinational 
tests precisely similar to those which these candi¬ 
dates passed successfully in the preceding June, 
sometimes under the inspection of the same 
examiners. 

In order to appreciate the position of the Uni¬ 
versity in the light of this objection, it is desirable 
to recall the changes which have occurred during 
the last two or three decades in the regulations 
relating to degrees in science. Formerly, candi¬ 
dates for the intermediate examination in science 
were required to qualify not only in mathematics, 
physics, and chemistry, but also in biology, the 
requirements in the last-named science being of a 
generalised but practical character. Moreover, 
candidates for the B.Sc. with honours were re¬ 
quired first to qualify for the pass B.Sc. by exam¬ 
ination in any three of the sciences, after which 
they could present themselves for honours in One 
or more of the three selected subjects. The effect 
of these older regulations for the intermediate and 
pass examinations was to encourage the attain¬ 
ment of a wide knowledge of science and to 
counteract the evil of premature specialisation. 

At present the training in biology has disap* 
peared entirely except for those who wish to 
specialise in this direction. The broad basis of* 
knowledge of three sciences is maintained only 
for those B.Sc. candidates whose natural mqdesty 
or lack of Self-confidence prevents them from 
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aspiring to the honours standard* where one prin¬ 
cipal science and one subsidiary subject only are 
required. The present B.Sc. with honours is in 
reality a lower measure of comprehensive scientific 
scholarship than the pass degree; it is largely a 
degree in physics, Chemistry, zoology* or some 
other single branch of science. The substitution 
of narrow specialisation for broad scholarship in 
its science degrees has left the University in this 
respect with no effective reply to the criticism of 
the Imperial College. Nevertheless, if the gradu¬ 
ate in technology is to be not merely a capable 
technologist, but also a well-informed member of 
an enlightened democracy, he will need to learn 
many things not contained within the purview of 
a degree in applied science, and it is the proper 
function of the University to provide him with 
facilities for acquiring this wider and more liberal 
education. 

On the other hand, the Imperial College cannot 
hope to establish, and still less can it expect to 
maintain, a monopoly in applied science. Many 
teachers of the affiliated schools of the University 
have in the past made notable contributions to 
the improvement of industry, and, given adequate 
facilities for unfettered research, such successes 
will certainly recur even more frequently in the 
future. It would be nothing short of a calamity 
if the tendency towards concentration of educa¬ 
tional effort should lead, for example, to the ex¬ 
tinction of the Finsbury Technical College, the 
oldest school of technology in London, which* 
founded in 1878 by the City and Guilds of London 
Institute, and developed along original lines by 
an inspiring band of teachers, including Ayrton* 
Armstrong, Meldola, Perry, and Silvanus 
Thompson, has a record of scientific achievement 
not less meritorious than that of any other college 
in the metropolitan area. The contemplated clos¬ 
ing of this college illustrates one of the risks of 
over-centralisation; for, while it is vitally imppflf- 
ant to establish institutions giving the highest 
specialised instruction and providing the fullest 
equipment for the most advanced training and re¬ 
search in science, yet due regard must be paid 
to the claims of the other less pretentious scientific 
colleges and institutes situated in the various 
metropolitan boroughs, since these more localised 
establishment* play an important twofold part, 
first in supplying scientific students sufficiently 
trained to profit by post-graduate work, and; 
secondly in bringing university teaching within 
easy reach of the inhabitants of their respective 
.districts. ,. ■ ;V ' 
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General Dynamics- 

Higher Mechanics. By Prof. H. Lamb. 

Pp. x + 272. (Cambridge: At the University 

Press, 1920.) price 255. net, 

E have here, as was to be expected from its 
author, an excellent statement and ex¬ 
planation of the principal theorems of what may 
properly be called higher dynamics. Prof. Lamb's 
title is "Higher Mechanics," which is in accord¬ 
ance with the usage which obtained before the 
appearance of Thomson and Tait’s "Natural 
Philosophy." In his preface to the “Principia," 
Newton says: “ Mechanicam vero duplicem 

veteres constituerunt, rationalem, quae per 
demonstrationes accurate procedit, et practicam." 
Thus Newton uses the word “mechanica" quali¬ 
fied by the adjective “ rationalis " in the sense of 
“scientia motuum qui ex viribus quibuscunque 
resultant," the science of the motions of bodies. 
The point is not one of great importance, but 
we prefer with Thomson and Tait the name 
"dynamics" for the whole science of rational 
mechanics. 

The book begins with chapters on the kine¬ 
matics of a rigid body, in which degrees of free¬ 
dom, displacements of a rigid body, and theorems 
regarding these are very clearly explained and 
illustrated. Then follows a chapter on statics, in 
which the usual theorems are set forth, with a 
short but adequate account of the theory of 
screws. A treatment of moments of inertia is 
given which, perhaps, might with advantage 
have been fuller. Binet’s theory of plane quad¬ 
ratic moments is included, while his theorem 
that the principal axes of inertia at any 
point P are the normals to the three quadrics 
which are confocal with the central ellipsoid of 
gyration, and which intersect at P, is not attri¬ 
buted to its author. The subject of plane quad¬ 
ratic moments does not seem of any but a purely 
mathematical interest, and one rather grudges the 
page devoted to it in this brief chapter. 

After a chapter on instantaneous motions, we 
are led on to the equations of motion of a rigid 
body, with reference to a system of moving axes, 
which finally, when the body turns about a fixed 
point, is identified with the principal axes of 
moment of inertia passing through the fixed point. 
In connection with the equations of motion for 
this case—Euler's equations—which arc of the 
form 

Ap — (B — C)qr m L, 

the usual statement is made that the equations 
may be written: 

V v , v . Ap L + (B — Ctygt, 


and that then the quantities typified by (B — C$qr 
are referred to as the components of a “centfb 
fugal couple." This couple is quite rightly die* 
signated “fictitious"; but, apart from the tack 
of reality which afflicts it, its introduction 
seems undesirable. To speak of these quantities 
as “centrifugal couples" seems a perfectly arti¬ 
ficial, unphysical, and almost unintelligible mode 
of regarding the matter. Centrifugal couples are 
worse than centrifugal forces, those unrealities 
against which Tait used to fulminate vehemently. 

What one wants to convince the student here 
is that Ap is not the whole rate of growth of 
angular momentum about the fixed axis, with 
which the principal axis at the instant coincides, 
and must be supplemented by the rate of growth 
— (B —C )qr which exists in consequence of the 
motion of the axes. The whole rate of growth 
is Ap —(B-C )qr, and there is no ray of light 
thrown on the subject by carrying the second part 
from its proper place to the other side of the 
equation and calling it a couple. The use of 
M centrifugal couples " is justifiable only when the 
action of, or reaction on, an axis is in question. 

We hope that we shall not be misunderstood. 
Of course, Prof. Lamb is perfectly aware of all 
this; but our point is that, as the question is one 
of getting correct ideas into the minds of students, 
this venerable and 41 Through the Looking-Glass " 
mode of referring to these terms would be 
better forgotten. Students, and even some 
writers, are all too prone to suppose that the 
component growths of angular momentum ate 
Ap, B q, Cr, and the equations are naively written 
as Ap = L, etc. 

It is, by the way, very important, and very easy, 
to take the terms Ap, — B qr, Cqr, and show how 
each of them arises. 

We miss here what is certainly very instructive: 
the application of the hodograph to the motion 
of a rigid body—for example, a top. A sequence 
of vectors all drawn from a point O is erected In 
space to represent the successive values of the re¬ 
sultant angular momentum. The curve in space on 
which lie their extremities is the hodograph for the 
rigid body motion, and the resultant couple at 
each instant is represented by the velocity of a 
point which moves so that it is always at the f ex¬ 
tremity of the vector which at the instant repre¬ 
sents the angular momentum. 

In connection with holonomous systems, the 
only reference is to Hertz, though the fact that 
there are systems which are Wt holonomous for 
Which Lagrange's dynamical method “fails," and 
which require special treatment, was pointed out 
by Ferrers long before Hertz’s treatise appeared. * 
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The pfrpcr.af Ferrers (QiJ.M*, vol- xii., 1873) ap" 
peeped six years after the publication of Thomson 
and Tait’s “Natural Philosophy,” but it is curious 
that there is not in the second edition {1883) of 
that treatise any hint of the existence of the 
peculiar systems of which Ferrers gave examples. 
In his review of the second edition of the “Natural 
Philosophy ” (Nature, vol. xx., 1879), Clerk-Max¬ 
well, in his own inimitable way, directed attention 
to the introduction in that work of the method 
of Lagrange. “The two northern wizards were 
the first who, without compunction or dread, 
Uttered in their mother tongue the true and proper 
names of, those dynamical concepts which the 
magicians of old were wont to invoke only by the 
aid of muttered symbols or inarticulate equations.” 
The spell of the “northern wizards” was not free 
from defect, but either their good fortune or their 
instinct preserved them from the examples in 
which the use of an incantation insufficiently 
guarded in its terms might have led to disaster. 

This has not been the fate of every wielder of 
the magic wand of Lagrange. In the first issue, 
about twenty years ago, of an important 
treatise on “Rational Mechanics” a discussion 
Of the motion of a coin rolling and spin¬ 
ning on a horizontal table appeared, in which 
the method of Lagrange was used with erroneous 
results. The errqr led the distinguished author to 
the invention of a new method, in which a set of 
general dynamical equations, which could be used 
instead of those of Lagrange, and were applicable 
in all cases, was set up. The error thus had the 
fortunate effect of enriching dynamical science. 
It is not, alas! the fate of all who make mistakes 
tp rise on the stepping-stones of their errors to 
higher and better things. 

In our opinion, recourse is had to the method of 
Lagrange in far too many cases. The student 
flies to it on the appearance of the least difficulty, 
A proper training in dynamics, which should 
be experimental as well as mathematical, 
would give students the power of solving 
problems of all kinds by the direct applica¬ 
tion of first principles. The use of La¬ 
grange’s equations does not develop this—indeed, 
it has a directly contrary effect. In this power 
the dynamical students and graduates of our uni¬ 
versities are sadly deficient. 

A good account of Lagrange’s method is fol¬ 
lowed in Prof. Lamb’s book by an exposition of 
Hamilton’s dynamical method, and this in its turn 
leads to Jacobi’s discussion of the integration of 
Hamilton’s canonical equations by means of the 
complete integral of Hamilton’s partial differential 
equation fulfilled by his so-called principal function 
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S by the relation S+S /: = 2 (pq) does not seem to 
be mentioned. A partial differential equation 
similar to, and yet curiously different frpm* that 
for S also holds for it. S is a function of the 
qs f t, and as many constants, which depend on 
the initial co-ordinates of the system, as there 
are independent co-ordinates; S' is a function of 
the ps , t, and the same number of constants as 
before, which, however, depend on the initial 
motion. 

One or two examples of the solution of these 
partial differential equations—for example, 
Jacobi’s discussion of the elliptic motion of a 
planet referred to three co-ordinates—-would have 
added to the interest of what is in itself a very 
interesting chapter of an excedingly interesting 
book. A. Gray. 


Maya Civilisation. 

The Inscriptions at Copan. By Sylvanus Griswold 
Morley. (Publication No. 219.) Pp. xH + 643-f 
33 plates. (Washington : The Carnegie Institu¬ 
tion of Washington, 1920.) 

N this large quarto volume Of more than six 
hundred pages, efficiently illustrated, Dr. S. G. 
Morley has produced a work which may justly 
be regarded as of the highest importance. It is 
necessary to enforce this statement, almost with 
a feeling of shame, because there are so few in : 
dividuals in this country who have the faintest 
idea what enormous strides have been made in 
the elucidation of Central American archaeological 
problems since our own countryman, Dr. 
Maudslay, published the results of his explora¬ 
tions in a series of volumes, which Dr. Morley 
generously, but no less justly, describes as “easily 
the most important field Contribution to Maya 
archaeology.” Those volumes might have been 
expected to give a lead to British archaeologists 
and explorers; as 4 a matter of fact, not only did 
no one appear in this country to carry dti 
Maudslay’s work, but the fine series of moulds of 
the principal Central American carvings, which 
he made at the cost of enormous labour and ex¬ 
pense, lie buried in the cellars of the Victoria and 
Albert Museum, and not even an approximately 
representative series of casts taken from them is 
available to British students. 

It follows that such a work as this is almost 
the despair of the reviewer. Most people have 
heard of the Aztec, but the earlier Maya civilisa* 
tion is familiar to few even by name. Yet 1 b te 
Maya had evolved a remarkably fine art, iah 
elaborate. hieroglyphic script, and a very highly 
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developed calendrical system long before the first 
manifestations of culture made their appearance 
in the Valley of Mexico* To render a full appre¬ 
ciation arid critique of Dr. Morley’s book intel¬ 
ligible to the general reader, it would be necessary 
to write an introduction to Central American 
archaeology; to deal with it from the purely 
scientific point of view is impracticable within the 
limits of an ordinary review, so many and im¬ 
portant are the problems which the author raises. 
It is possible, therefore, to give only the merest 
sketch of the subject-matter, and to add a few 
remarks on the author's method of handling his 
material. 

The early Maya settlements are found scattered 
throughout the forested region of Chiapas, eastern 
Guatemala, western British Honduras, and 
northern Honduras. It is clear that they had 
already been abandoned and veiled in thick jungle 
before the arrival of the Spaniards. The group 
with which Dr. Morley deals is situated in Hon¬ 
duras, in the valley of the Copan River, and covers 
a site of 30-35 sq. km. The ruins consist of 
sculptured monolithic stelae and “ altars." 
temples, pyramids, “plazas," and a great com¬ 
plex, known ,as the “main structure," which ex¬ 
hibits evident signs of growth by accretion 
through many years. The site, apart from its 
architectural and artistic importance, is of para¬ 
mount interest from the fact that it includes by 
far the greatest number of dated inscriptions, 
dbout 40 per cent, of those recorded for the whole 
of the Maya area, indicating that the “city” was 
in continuous occupation for about 350 years. It 
is inscriptions which constitute the principal 
theme of the book, and the author has dealt faith¬ 
fully with every inscribed monument, not only 
discussing the content of every inscription, but 
also giving a bibliography of each. 

With regard to these inscriptions a word 
of explanation is necessary. The only por¬ 
tions which can be read with certainty are 
those connected with the Maya system of 
reckoning time. As much as 50 per cent, of 
the entire corpus of these inscriptions deals with 
calculations relative to the calendar; the rest are 
probably religious, with, perhaps, a small propor¬ 
tion of what may be historical data. But, while 
dated monuments may thus be-arranged in se¬ 
quence according to Maya chronology, no indis¬ 
putable method has yet beeo.reached of correlating 
that chronology with. European time. Dr. 
Morley, in a very scholarly appendix, makes the 
attempt. His views are of particular interest to 
the present reviewer, who, some years a go, was 
rash enough to put forward a scheme on similar 
imes, prpducing, however, different results. At 
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the same time, Mr- Bowditch, one' Of the 
greatest pioneers in the interpretation of ' Maya 
glyphs, working on other evidence, came to the 
same conclusion. Dr. Morley *s theory {would 
make the Copan monuments date from about the 
close of the second century a.d. to the early 
part of the sixth century, about 250 years later 
than the dating of Mr. Bowditch and the re¬ 
viewer. Dr. Morley *s argument does not carry 
absolute conviction to the reviewer; but discussion 
is perhaps unnecessary. The author gives good 
prima facie evidence that a certain group of 
glyphs, which accompanies the so-called “initial 
dates," relates to eclipses of the sun and moon. 
With this lead these glyphs should soon be de¬ 
ciphered, and the question will then be capable 
of proof on astronomical grounds. In this con¬ 
nection it might be mentioned that Dr. Morltey has 
apparently overlooked, in his otherwise excellent 
bibliography, two papers by Mr. Richard C. £. 
Long dealing with the correlation of Maya and 
European time, which were published in Man 
during 1918. 

The origin of the Maya civilisation is also 
closely argued by Dr. Morley in a well-written 
appendix, but here he lays himself open to 
criticism. His theory that the Maya came from 
the region of the Panuco Valley in the north is 
well argued on general grounds, but he certainly 
lays too much stress on dates which have been 
found on two small objects—the Tuxtla statuette 
and the Leyden plate. Considering the ritual and 
mythological importance of certain calendrical 
dates in the Maya religious system, it is impos¬ 
sible to regard specimens of this class as belong¬ 
ing to the same category as monuments which 
are so obviously commemorative as stelae, altars, 
and the like. The Tuxtla statuette, which bears 
almost the earliest date known in Maya chrono¬ 
logy, he accepts as belonging to the area where 
it was found—i.e. considerably to the north of 
the “classical " Maya area—in spite of the fact 
that the glyphs are carved in the same style as 
the Dresden manuscript, which is recognised as 
belonging to a later period than the Copan monu¬ 
ments. The Leyden plate, which is carved in the 
earlier style, and was found in the southern 
Maya region, he assumes, is a specimen which 
has “wandered"—a hypothesis which he dis¬ 
misses in connection with the Tuxtla statuette. 
This savours of “having it both ways," and.his 
theory would have gained strength had be ad¬ 
mitted that portable objects $ueh as these .are 
rettlly hors epneours as regards local dating-.. 

1 One mistake—and that really of relative in-, 
significance—may be recorded- Dj^ Morley states 

1 that th^ few original monuments brought from 
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Copan to England by Maudslay, such as Altar R 
end part of the frieze of Temple II., are in the 
Victoria and Albert Museum. As a matter of fact, 
all the original sculptures collected by Maudslay 
were transferred to the British Museum shortly 
after their temporary deposition at South Ken¬ 
sington. 

In conclusion, Dr. Morley’s work is scientific 
and scholarly. As a scientific man and a scholar 
he aimed at perfection; he has achieved a land¬ 
mark. Can higher praise be given? 

T. A. Joyce. 


The History of Determinants. 

The Theory of Determinants in the Historical 
Order of Development. By Sir Thomas Muir. 
Vol. iii., The Period 1861 to 1880. Pp. xxvi + 
503. (London: Macmillan and Co., Ltd., 
1920.) Price 355. net. 

HE period covered by this volume is perhaps 
the most important in the history of the 
subject. During that time three important 
branches of pure mathematics attained vast 
dimensions — invariant-theory, analytical geo¬ 
metry, and the general theory of algebraic 
numbers. In each of these, familiarity with 
determinants and their manipulation is essential, 
so a great many students mastered the deter¬ 
minant calculus, and applied it to a variety of 
problems. Incidentally, the properties of deter¬ 
minants aroused interest for their own sake; 
numerous papers dealing with them were pub¬ 
lished, and, above all, several treatises on the 
subject made their appearance, in which a com¬ 
pact notation replaced all the old cumbersome 
symbols, and practically all the theorems of the 
determinant calculus proper were expounded in a 
simple and orderly way. 

What we may call the derivative part of 
the theory consists mainly of classifying de¬ 
terminants of special types. Thus in the 
present volume we have separate chapters 
on axisymmetric determinants, symmetric de¬ 
terminants, alternants; recurrents, Wronskians, 
Jacobians, etc. (sixteen chapters or so). Broadly 
speaking, these types come from two sources— 
either as the outcome of a particular research, not 
primarily concerned with determinants (thus con¬ 
tinuants arose from the theory of continued frac¬ 
tions); or else from intrinsic characters belong¬ 
ing to the array from which the determinant is 
formed, as in the case of symmetric determin¬ 
ants. Of course, any special type of determinant 
can be specified per se ; we are thinking rather of 
the way in which the discussion of particular types 
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actually originated. A remarkable example is 
Smith’s arithmetical determinant (p. 116), of n 
rows and columns, the value of which is the pro¬ 
duct <£(i ).£(*) - . . ^(w), where £(m) means the 
"totient" of m—namely, the number of integers 
prime to m and not exceeding it. 

In a book such as this, one feature is almost 
sure to present itself. We shall find some excel¬ 
lent work unaccountably neglected, and results of 
first-rate importance only becoming generally 
known and appreciated after re-discovery, when 
their original authors are dead. The cases in 
this volume which strike the attention are those 
of Trudi and Reiss. Reiss’s work on compound 
determinants goes back as far as 1867; the 
analysis of it on pp. 181-90 (in modern nota¬ 
tion) shows its importance, and is worth study, 
because the theory of compound determinants is 
perhaps the one part of general determinant- 
calculus not yet fully reduced to its complete and 
simplest form. 

In many applications the rank and elementary 
divisors of a determinant (or matrix) are of 
primary importance. The elementary divisors of 
an array depend upon the arithmetical or alge¬ 
braical character of the field to which the elements 
of the array belong. Consequently, the deter¬ 
mination of them does not properly belong to 
determinant-theory; on the other hand, the rank 
of an array is immediately calculable, on the 
assumption that we can calculate the 11 value" of 
any minor determinant, or, at any rate, decide 
whether it is or is not zero. It must often have 
been difficult for the author to decide when a 
theorem in matrices should or should not be con¬ 
sidered one relating to determinants. Rank is 
referred to several times; apparently theorems 
about elementary divisors have been omitted. In 
the case when the elements of an array are ordinary 
integers it is dear from Smith s paper on linear 
indeterminate equations and congruences {1861) 
that he was then perfectly familiar with the exist¬ 
ence and properties of elementary divisors; to 
that extent he anticipated the theory of Weier- 
strass, Frobenius, and others. 

Opinions may differ about Sir T. Muir's choice 
of a subject on which to bestow his labour; some 
readers may regret that he did not select a branch 
of mathematics of a less circumscribed and sub¬ 
sidiary kind than determinant-theory undoubtedly 
is. But all will agree in admiring the ability and im¬ 
partiality with which this labour of love has been 
accomplished, and rejoice to know that the fourth 
and final volume is nearly complete in manuscript. 
Histories of other branches of mathematics arc 
badly wanted, and this work is a model of what 
such histories ought to be. G. B. M. 
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Science and Farming. 

(1) The Small Farm and its Management . By 
Prof. James Long*. Second edition. Pp. 328. 
(London : John Murray, 1920.) Price ys. 6 d. 
net. 

(2) Farm Management . By J. H. Arnold. 
Pp. vii + 243. (New York : The Macmillan Co.; 
London : Macmillan and Co., Ltd., 1919.) Price 
75. 6d . net. 

( 3 ) Types and Breeds of Farm Animals . By Prof. 
C. S. Plumb. Revised edition. (Country Life 
Education Series.) Pp, viii + 820. (Boston and 
London : Ginn and Co., 1920.) Price 165. 6d. 
net. 

(i) n ROF. LONG is a well-known believer in 
1 small farms, and has written much to 
help the men who embark on such enterprises. 
In the present volume he brings together in con¬ 
venient form a great deal of the information which 
the small farmer ought to possess if he is to make 
his work a success. At the outset he disclaims 
any intention of deluding his readers into the 
belief that fortune awaits the small holder. The 
20-acre farm, he says quite frankly, will not 
bring much money, though it will provide a 
healthy occupation full of interest to those who 
really do their best. In the main, the scheme 
proposed is the production of finished products— 
milk, pork, poultry, or mutton. Corn scarcely 
enters into consideration excepting only to pro¬ 
vide oats for the farm stock. 

The information given is useful so far as it goes, 
but we should like to have seen some references 
to other books which would give fuller informa¬ 
tion on specific points. The idea of rural libraries 
is growing, and the present deficiency may not 
always exist. On such points as the feeding of 
animals an intelligent man might easily like more 
information; the latest author quoted is Wolff, 
and no reference is given to Dr. Goodwin’s trans¬ 
lation of Kellner’s book. 

Similarly, reference might have been made to 
the system of advisory officers now established 
over the country, whose function it is to deal with 
the questions an intelligent man asks, but which 
no book ever seems to answer. In spite of these 
minor defects, however, the smallholder will find 
this a useful book, both before and after he enters 
his farm: 

(a) Mr. Arnold’s is a different type of book; 
it deals with the principles of farm management 
so far as they have been enunciated, and though 
it is only small and printed in large type, it con¬ 
tains much that will interest the farmer as well 
4 s the student of agriculture. It is American; 
NO. 2 $j% VOX.. I06] 


we know of no corresponding English book; and 
the figures quoted all refer to the pre-war period. 
An inquiry is recorded as to the rate of interest 
earned on farms in three States of the corn belt: 
for “landlord’s ” expenditure (which includes much 
of our “farmer’s ” expenditure) the annual return 
was 3J per cent., and in an exceptionally good 
region 5J per cent., after allowing 800 dollars for 
management salary; this, the author states, “prob* 
ably represents about what the best general farms 
are doing.” An interesting historical summary 
traces the development of American agriculture 
during the last 300 years, and shows that Ameri¬ 
can farm practice is largely derived from English 
agriculture, modified, however, by the experience of 
the Indians. Livestock, poultry (excepting turkeys), 
most of the common grains, vegetables, grasses, 
and legumes all came from England, as also did 
the principles underlying the cultivation of the 
soil and the rotation of crops. It would be in¬ 
teresting to work out the interrelationships of 
British and American agriculture, for, if American 
agriculture developed from ours, British agri* 1 
culture in the last twenty years owes a great deal 
to America. 

(3) Prof. Plumb’s book on “Types and Breeds 
of Farm Animals ”—also American—brings out 
prominently the part played by the British Isles 
in the evolution of modern types of farm animals; 
the author draws a map showing the areas in 
which no fewer than twenty-eight important types 
were first bred. These have now gone out to all 
parts of the world, but buyers still come here to 
replenish their stocks. 

The book gives probably the best account pub¬ 
lished of modern farm animals, and there are 
good illustrations of many of the best examples to 
be found to-day. Another very interesting feature 
is the history of the families which the author has 
diligently worked out; the leading families in 
America date back to about 1880, although in 
England they are much older. Pedigree is more 
important to a high-class cow than to a human 
being, and no animal without a clear record can 
enter the highest bovine circles. The best foreign 
buyers insist on a pedigree going back a good 
many years—a great advantage to the^ English 
breeder. But the records of the animals described 
by the author in America show that the American 
stockman is doing great things, while the book 
itself proves that the younger generation of 
American agricultural experts is thoroughly 
familiar with the characteristics bf the breeds and 
With the uses to which they can be put. It is a 
book to make the British agricultural lecturer 
think. E. J. R. 
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Our Bookshelf. 

Ahitkat Ingenuity of To-day . By C. A. Ealand. 

Pp. 313. (London: Seeley, Service, and Co., 

Ltd,, 1921.) Price 75. 6d. net. 

Mft. Ealand describes in a lively way the ingeni¬ 
ous or apparently ingenious behaviour of a great 
variety of animals, and we strongly recommend 
his book of wonders to the young in years and to 
the young in spirit. It deals with such matters 
as the humble-bee's nest, the wasp that uses a 
little pebble for beating down the soil closing the 
entrance to its burrow, the animated honey-pots 
of the honey-ants, the aquatic beetle that taps the 
water-lily's store of air, the male water-bug called 
Zaitha, which is made to carry the eggs, and the 
male cuckoo’s abetting of his 41 paramour's ” foisting 
of her egg into another bird’s nest, for he takes 
advantage of his likeness to a sparrowhawk to 
distract attention from the “nefarious ” deed. This 
Case of 14 mimicry” takes our breath away, and 
we must rest awhile. But Mr. Ealand's book is 
extraordinarily interesting, though he is some¬ 
times not critical enough. There is a good account 
of birds' nests and eggs, though we do not believe 
in the woodcock’s “all-too-conspicuous eggs.” 
With the usual withered leaves around them they 
do not seem to us to be conspicuous at all. Of 
courtships, migrations, modes of hunting, engin¬ 
eering triumphs, parental care, and of the whole 
gamut of animal behaviour, Mr. Ealand has vivid 
illustrations to give, and we should like it all, both 
Old and new, without reserve, if he were a little 
more careful. Let us give one example. As he 
himself says : “ Friendship between a crab and a 
pond-mussel seems to savour of the improbable,” 
and we should think it did, for, friendship apart, 
the pea-crab in question lives in the sea. We 
have referred to credulity and inaccuracy, but we 
must make another criticism of what, after all, 
we regard as a wholesome book. Is it right and 
proper to quote long passages within inverted 
commas without telling us who wrote them? The 
illustrations of the book are very clever. 

Prospector’s Field-book and Guide. ' By H. S. 

Osborn. Ninth edition, revised and enlarged 

by M. W. von Bernewitx. Pp, xiii + 364. 

(London: Hodder and Stoughton, Ltd., 1920.) 

Price 1 25 . 6 d. net. 

A quantity* of new material has been added to 
this handbook since the last edition was published 
in 1910. Some of it, particularly those portions 
referring jto the description of ore deposits and 
ore-testing, has been drawn from the bulletins of 
the United States Geological Survey and the 
Bureau of Mines, and various publications of 
schools of mines and the technical Press. Other 
additions which have been made are lists 
of outfits suitable for prospecting, fresh field 
tests, notes on sampling, and a new chapter 
dealing with alloy minerals. In face of the claim 
that the new edition is thoroughly up-to-date, it 
is curious to find 11 chloride of formyl ” given in 
the appendix as the chemical name for chloroform. 
NO. 26731 VOL. I 06 ] 


A glossary of more than twenty pages gives brief 
explanations 6f the technical terms in use, and, 
in addition, a very full index is provided. * 

Dictionary of Explosives . By A. Marshall. Pp. 

x iv+i59. (London: J. and A. Churchill, 1920.) 

Price 155. net. 

This book is essentially a work of reference for 
the specialist in explosives, and has little interest 
for the general reader. It consists of three sec¬ 
tions. The main section is descriptive, and 
arranged alphabetically. This is prefaced by a list 
of explosives classified according to the uses for 
which they are intended, and followed by a list 
of the separate ingredients showing the explosives 
in which each is used. 

In the dictionary the composition and some of 
the properties of a large number of explosives are 
given, including many of foreign origin, but only 
those explosives are dealt with which are, or have 
been, in practical use in the industries. It is easy 
to sec that the author has been handicapped by 
the reticence of explosives manufacturers with 
regard to the composition of their products, only 
about half the authorised explosives mentioned in 
the 1914 Annual Report of H.M. Inspectors of 
Explosives, for instance, being described. For the 
same reason, many of the descriptions lack the 
detail desirable in a work of this kind. 

A considerable amount of Useful and accurate 
information is, however, presented in a compact 
and handy form. The book is well printed and 
free from typographical errors. 

W. L. Turner. 

Report on the Quantum Theory of Spectra . By 

Dr. L. Silberstein. Pp. iv + 42. (London: 

Adam Hilger, Ltd., 1920.) Price 55. net. 

This small and unpretentious work is one of great 
value. Many important developments in the ap¬ 
plication of the quantum theory to spectra, 
especially to the fine structure of spectrum 
lines, have taken place during the last few years, 
and these are almost entirely due to workers in 
other countries. The literature of the subject is 
very inaccessible to English readers, who find it 
difficult to obtain any real idea of the fundamental 
advances which have been made, or of the logical 
suppositions on which such advances rest. Dr. 
Silberstein would have done good service if he 
had only collected together the original papers, in 
translation, as they stand. He has, however, 
done much more. The matter "is presented as an 
orderly scheme, and great discrimination has been 
shown, so that there i$ nothing of real importance 
omitted from the work. At the same time, the 
author has modified the original treatment in many 
respects, and apparently always to its advantage. 
The work is especially noteworthy in that it gives 
a clear view of the problems which still await 
solution. We can give nothing but praise to this 
book, and can recommend it without reserve to 
those who are ^nkious to have a simple and sot 
very mathematical account of a subject which ts 
now fundamental in physical theory, * 
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Smithsonian Physical Tables . Seventh revised 

edition* Prepared by F. E. Fowle. Pp. 
xlvi+450. (Washington: Smithsonian Institu¬ 
tion, 1920.) Price 185. net. 

Since the sixth edition of this standard volume of 
tables was reviewed in Nature for July 5, 1915, 
extensive changes have been made, in the form 
of new data on both new and old topics. The 
volume has grown to 450 pages, and the number 
of tables given from 409 to 579. The new tables 
include useful material dealing with astrophysics, 
meteorology, geochemistry, atomic and molecular 
data, colloids, photography, etc. A great im¬ 
provement is the renumbering of the pages; in 
the sixth and fifth editions new matter was in¬ 
serted without altering the paging, with the result 
that there was no logical sequence of tables. This 
fault has now been rectified, and the tables have 
been arranged in order according to subject. 
The volume can be obtained from the London 
agents for the Smithsonian Institution, Messrs. 
W. Wesley and Son, 28 Essex Street, Strand, 
W.C.2. 


Letters to the Editor. 

f The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Late Srinivasa Ramanujan. 

In the notice contributed to the issue of Nature 
for June 17 last, Prof. Hardy was unable to give any 
account of the late Srinivasa Ramanujan’s early life, 
and made no attempt to describe his appearance or 
character. The June number of the Journal of the 
Indian Mathematical Society has memorial articles by 
Prof. P. V. Scshu Aiyar, of Madras, and Dewan 
Bahadur Ramachandra Rao, and the first of these 
gives biographical details that have not hitherto been 
published in England. 

Ramanujan was born at Erode on December 22, 
1887. 1 His mother, a shrewd and cultured lady who 
is still alive, was the daughter of a Government 
official at Erode, his father a cloth-merchants’ 
accountant at Kumbakonam, and it was in the latter 
town that his boyhood w T as spent. As is usual with 
Brahmin boys, he was sent to school at the age of 
five; before he was seven he was transferred to the 
Town High School, and there he remained until 1904, 
leading an inactive life and building an astounding 
edifice of analytical knowledge and discovery on the 
foundation of Carr’s “ Synopsis of Pure Mathe¬ 
matics,” the only book on higher mathematics to 
which he had access. Having matriculated already in 
1903, he went from the Town School to the Govern¬ 
ment College at Kumbakonam, but in January, 1905, 
his progress was stopped, and a scholarship on which 
he was dependent forfeited, owing to a weakness in 
English of which those who recall his fluency and 
the range of his vocabulary in later life will be sur¬ 
prised to learn. 

Of Ramanujan’s next few years no clear account 

i TMilvthe y**r given by fcenhu Aiynr, end the date H com latent with 
the Uftdlftpiittd statement* that Ramanujan wa* twenty-*!* when he came to 
feftg tod and thirty-two when be died; I have no doubt that the date iSM 
commonly given la due to a natural mWnfctence from thaw latf figure*. 
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has come to my notice. After a stay at Vizagapatam, 
he joined the Pachaiyappa’s College at Madras, but, 
failing in his first examination, he gave up the idea 
of taking a university course. A nomadic period, 
during which his own researches progressed, qanae to 
an end in the summer of 1909, when he married and 
returned to Madras in search of permanent employ¬ 
ment. There Prof. Seshu Aiyar, who had seen some¬ 
thing of him at Kumbakonam in 1904, gave him a 
letter of introduction to Mr. Ramachandra Rao, at 
that time district collector at Nellore. Possibly 
Ramanujan was too timid to make' direct use of the 
letter; Mr. Rao’s story follows in his own words 

Several years ago, a nephew of mine, perfectly 
innocent of mathematical knowledge, spoke to me ; 
' Unde, 1 have a visitor who talks of mathematics. 
1 do not understand him. Can you see if there is 
anything in his talk? ’ And in the plenitude of my 
mathematical wisdom, I condescended to permit 
Ramanujan to walk into my presence. A short, un¬ 
couth figure, stout, unshaved, not over-clean, with 
one conspicuous feature—shining eyes—walked in* 
with a frayed note-book under his arm. . . . He was 
miserably poor. He had run away from Kumbakonam 
to get leisure in Madras to pursue his studies. He 
never craved for any distinction. He wanted leisure; 
in other words, simple food to be provided for him 
without exertion on his part, and that he should be 
allowed to dream on. 

“He opened his note-book and began to explain 
some of his discoveries. I saw quite at once that 
there was something out of the way, but my know¬ 
ledge did not permit me to judge whether he talked 
sense or nonsense. Suspending judgment, 1 asked 
him to come over again. And he did. And then he 
had gauged my ignorance and showed me some of 
His simpler results. These transcended existing 
books, and I had no doubt that he was a remarkable 
man. Then step by step he led me to elliptic in¬ 
tegrals, and hypergeometric series, and at last his 
theory of divergent series, not yet announced to the 
world, converted me. I asked him what he wanted. 
He said be just wanted a pittance to live on so that 
he might pursue his researches. It is a matter of 
considerable pride to me that I was in some way 
useful to this remarkable genius in his earlier days. 
In a year’s time, I introduced him to Sir I- uncis 
Spring (the president of the Madras Port Trust), who 
gave him a sinecure post in his office.” 

The last two sentences conceal that, throughout the 
interval of a year, not only was Mr. Rao trying to 
find some scholarship for whiph Ramanujan’s original 
work might qualify him in spite of failure in examina¬ 
tions, but he was also maintaining Ramanujan in 
Madras at his own expense. 

At the Port Trust Ramanujan remained until Dr. 
G. T. Walker, on an official visit to Madras, was 
made acquainted with his history, and joined forces 
with Sir Francis Spring. Their combined attack on 
the University and the Government of Madras re¬ 
sulted in the creation of a research studentship, which 
was of sufficient value to set him wholly free, and 
secured him access to the lectures and the library of 
the university; he was in possession of this student¬ 
ship when I met him in 1914. 

To Prof. Hardy’s account of his correspondence 
and my intervention I have little to add. My task was 
an easier one than I anticipated. * From the Govern¬ 
ment and the University of Madras I had every 
encouragement. On the other hand, Ramanujan was 
ready to put complete confidence in me simply be¬ 
cause to him and his friends I came from outside the 
official machine. The only cold water was thrown 
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from the India Office in London, but my efforts had 
succeeded before this reached Madras. 

Throughout his life Ramanujan kept religiously to 
a diet of vegetables, fruit, and rice, and in England, 
outside his own rooms, food and clothing were a 
continual trial to him. I have known him ask with 
unaffected apologies if he might make his meal of 
bread and jam because the vegetables offered to him 
were novel and unpalatable, and with a pathetic con¬ 
fidence he has appealed to me for advice under the 
discomforts of shoes and trousers. His figure was 
short, and until his health gave way it was stout. 
His- skin, never of the darkest, grew paler during his 
stay in England. His head gave the impression, 
which photographs show to nave been false, of 
broadening below the ears, which were small. His 
face was dean-shaven, with a broad nose and a high 
forehead, and always his shining eyes were the con¬ 
spicuous feature that Mr. Rao observed them to be 
in xgio. 

Rsunanujan walked stiffly, with head erect, and his 
arms,' unless he was talking, held clear of his body, 
with hands open and palms downward. In conversa¬ 
tion he became animated, and gesticulated vividly with 
his slender fingers. He had a fund of stories, and 
such was his enjoyment in telling a joke that often 
his words struggled incomprehensible through the 
laughter with which he anticipated the climax of a 
narrative. He had serious interests outside mathe¬ 
matics; he was always ready to discuss whatever in 
philosophy or politics had last caught his attention, 
and Indians sneak with admiration of a mysticism 
of which his English friends understood little. 

Perfect in manners, simple in manner, resigned in 
trouble and unspoilt by renown, grateful to a fault 
and devoted beyond measure to his friends, Ramanu¬ 
jan was a lovable man as well as a great mathe¬ 
matician. By his death I have suffered a personal 
loss, but I do not feel that his coming to England 
is to be regretted even for his own sake. Prof. Hardy 
speaks of disaster because of the hopes he entertained. 
If he pictures Ramanujan as he might have been 
throughout, a long life, tormented by a lonely genius, 
unable to establish effective contact with any mathe¬ 
maticians of his own class, wasted in the study of 
problems elsewhere solved, Prof. Hardy must agree 
that the tragedv averted was the greater. Shortly 
before he left England, at a time of great depression, 
Ramanujan told me that he never doubted that he did 
well to come, apd I believe that he would have chosen 
as he did in Madras in ipu even had he known that 
the choice was the choice of Achilles. 

E. H. Nevtixe. 

University College, Reading, December 7. 


The Meohanios of Solidity. 

The letters under this title from Mr. R. G. 
Durrant, Mr. V. T. Saunders, and Dr. H. S. 
Allen (Nature, December 2 and 23 and January 6) 
are very interesting and suggestive, but melting 
points are of little value in discriminating be¬ 
tween the hard and soft varieties of the same steel, 
and molecular weights, volumes, and frequencies have 
not yet any very definite significance 5 n relation to 
solid metallic mixtures. My initial proposal that 
certain simple measurements might with advantage 
be substituted for the complicated tests now used bv 
^engineers and metallurgists was a “practical,” if 
^myopic, one; it has evidently been misunderstood, 
so perhaps I may be allowed to state the case in 
greater detail. 

By "solidity” I meant to imply all the properties 
covered by the adjectives strong, elastic, stiff, flabby, 
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tough, hard, mild, brittle, and many others. Solidity 
may eventually be specified in terms of atoms ami 
molecules, but the specification would be very com¬ 
plicated, and I cannot at present "take sanctuary 
among the atomists ”; solidity may be referred to 
its origins or to its manifestations, and for the 
moment the latter course seems to be the only prac¬ 
ticable one. Solidity may be analysed in various 
ways, but Hertz has explained the meaning of 
"strength" very clearly, and it is convenient to take 
strength as the starting point; solidity seems to 
comprise elasticity, strength, and something more, 
namely, the variation of elasticity and strength with 
deformation. Isotropic solidity appears to be a con¬ 
tinuum which fades into fluidity; it would be very 
desirable to know how many dimensions define this 
continuum, but the problem of mechanical testing is 
rather simpler, viz. How many dimensions are im¬ 
portant, and what is the best way to measure them? 

For the convenience of readers of Nature who 
are unfamiliar with current engineering practice I 
may refer to the recent report of the Steel Research 
Committee of the Institution of Automobile En¬ 
gineers; this, of course, is primarily a report on 
certain metals, but incidentally it serves as a report 
on the tests employed. The procedure is as follows : 
Test pieces are cut to three standard shapes and 
broken under prescribed conditions; four different 
measurements are made on the first piece and one 
measurement on the second and third pieces. The 
second and third tests are each repeated three times, 
and Brinell measurements are made on all test pieces. 
The report represents practice of a very high standard, 
and the foregoing programme is carried out thrice for 
each of some two hundred mechanical varieties of 
twenty chemically distinct steels; the report records 
about ten thousand measurements in all, each of them 
involving considerable care and labour. I feel sure 
the committee would endorse my view that in certain 
tests the concordance of nine individual measure¬ 
ments leaves a great deal to be desired; whatever 
these tests may determine, they do not determine 
anything very accurately. 

To obviate all possibility of misconception, I should 
state the proposed alternative plainly. Six simple 
mechanical properties of a metal—density, two elas* 
ticities, and their temperature coefficients—can be 
measured fairly easily and with some precision; the 
temperature coefficient of intrinsic energy makes a 
doubtful seventh. The connection between these 
properties and practical engineering Is admittedly 
obscure, but in the writer’s limited experience this 
is true also of some of the other tests. None of the 
six properties referred to are customarily measured, 
but the single one that is well known—the thermal 
coefficient of density—bears a decided general 
resemblance to a strength, the particular strength to 
which Hertz has appropriated the word "hardness.” 
Mv suggestion is that these six properties, and pos¬ 
sibly others, would be worth investigating, and that 
some of them may prove convenient indicators of 
mechanical consistency; they would certainlv serve 
as indicators of uniformity, and it may be doubted 
whether the other tests do much more. 

Both Mr. Durrant and Mr. Saunders refer to the 
question of definitions, and these are certainly 
required for many of the attributes of solidity j 
hardness, however, appears to be an exception, and 
has been defined bv Locke, Hertz, and Clerk- * 
Maxwell. A definition established in the seventeenth 
century and supported bv such hisffi authorities cannot 
lightly be set aside; it seems that Mr. Saunders' la 
rh?ht, and that "Brinell hardness” is not hardness. 
Verbal difficulties of this kind begef confusion, but. 
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as Locke says: “Vague and insignificant forms of 
speech and abuse of language have so long passed 
for mysteries of science; and hard and misapplied 
words, with little or no meaning, have, by prescrip¬ 
tion, such a right to be mistaken for deep learning 
and height of speculation, that it will not be easy 
to persuade, either those who soeak or those who 
hear them, that they are but the covers of ignorance 
and hindrance of true knowledge.” J. Innes. 

12 Edward's Road, Whitley Bay, 

Northumberland, January 4. 


Stellar Development in Relation to Mioheleon's 
Measurement of the Diameter of Betelgeux. 

About thirty-five years ago Sir Norman Lockyer 
held that certain of the reddish stars are probably in 
an early stage of development. It was given out 
yesterday in Press dispatches from Chicago that 
Prof. Michelson had announced to the American 
Physical Society and the American Association for 
the Advancement of Science that the experiments 
with the Mount Wilson 8-ft. reflector at Pasadena, 
California, had enabled him successfully to measure 
the diameter of aOrionis by interference methods, 
and that the diameter is about 300,000,000 miles, or 
approximately three hundred times that of our sun. 
The volume of Betelgeux is therefore about 27,000,000 
times that of the sun; so that, if concentric with 
the sun, the surface of Betelgeux would extend about 
to the orbit of Venus. 

Now Betelgeux is a single star, and the mass, 
therefore, is not definitely known; yet if the mass be 
not immensely larger than that of the sun we shall 
have to conclude that the density is slight. Hence 
this red star is in an early stage of development, 
which confirms Lockyer’s views first put forth about 
1886. If we make the density equal to that of our 
sun, Betelgeux could not fill the orbit of Venus with¬ 
out giving the star 27,000,000 times the solar mass, 
which is quite inadmissible. 

Dr. Elkin's Cape heliometer measures made the 
parallax of Betelgeux 0 023" and of Sirius 0-37", so 
that Betelgeux is only sixteen times more remote 
than Sirius; and if we neglect a slight difference in 
magnitude, largely due to colour, we may conclude 
that Betelgeux gives about 256 times the radiation 
of Sirius, which is itself ten-thousandfold more 
luminous than our sun. Accordingly, Betelgeux gives 
about 2,560,000 times the sun’s light. Now with any 
admissible mass of Betelgeux this immense luminosity 
indicates an early stage of development, correspond¬ 
ing to the large absolute diameter found by Michelson. 

T. J. J. See. 

Naval Observatory, Mare Island, 

California, December 30. 


Heredity and Variation. 

In a brief criticism of Sir Archdall Reid’s letter to 
Nature (November 25, p. 405) in which he sought to 
attach new meanings to certain well-recognised bio¬ 
logical terms, I pointed out (Nature, December a, 
. 440) that if his contention that ail characters are 
oth innate and acquired in exactly the same sense 
and degree is true, then it would follow that all varia¬ 
tions are also of one type, while experimental bio¬ 
logists are universally agreed that this is not the case. 
At least two categories of variations are postulated, 
whether they be called blastogenic and somatogenic, 
germinal and somatic, mutations and fluctuations, 
genotypes and phenotypes, innate and acquired, karyo- 
genetic and cytogenetic, or by any other terms which 
contrast an inherited and a non-inherited departure 
frftrit the parental type. 
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Yet Sir Archdall Reid's only attempt to answer my 
criticism that the universally admitted existence- of 
two types of variations undermines his whole posi¬ 
tion is the very weak one of quoting Darwin's tenta¬ 
tive theory of pangenesis,, which no modern biologist 
would consider seriously ds an explanation of heredity, 
variation, or anything else. He says (Nature, 
January 6, p. 596): “If we believe with Darwin in 
his theory of pangenesis that the parts of the child 
are derived from the similar parts of the parent . . , 
the distinction between variations and modifications 
vanishes.” But we do not believe anything of the 
kind. The advance of knowledge made any such 
belief impossible a generation ago. Even Sir Ardidall 
Reid himself admits this when he says later in the 
same letter (p. 598) that “ Darwin . . . went hope¬ 
lessly wrong ... in his theory of pangenesis ” 1 
Why, then, did he quote it as a reply to my criticism? 

This is only one, but it appears to me to be the 
most fundamental, of the many contradictions in 
which Sir Archdall Reid has landed himself in his 
attempt to remodel the usage of well-established 
terms to his own liking. R. Ruggi.es Gates. 

King’s College, Strand, W.C.2, January 15. 


The Mild Weather. 

A bPELL of mild weather set in shortly before Christ¬ 
mas and continued until the s second week of January. 
It followed a sharp touch of frost, when the sheltered 
thermometer at Greenwich registered 16 0 on Decem¬ 
ber 13, and for two consecutive days, December 12 
and 13, the temperature remained below the freezing 
point, whilst for ten consecutive days the thermometer 
did not rise to 40 0 . A few facts relative to the rrfild 
spell may be of interest. 

Greenwich temperatures are used throughout; they 
refer to the civil day, commencing at midnight, and 
naturally differ at times from the ordinary meteoro¬ 
logical day readings ending at some hour between 
7 and 9 a,m. The results used are absolutely com¬ 
parable. 

The period dealt with is from December 21 to 
January 10, twenty-one consecutive days. This period 
for 1920-21 was warmer than any corresponding period 
in the last eighty years—since 1841. The mean maxi¬ 
mum temperature, the mean minimum temperature, 
and the mean temperature obtained from the mean 
of maximum and minimum were all the highest. Thesfc 
three readings for the 21-dav period in 1920-21 are: 
52-0°, 43-4°, and 477 0 F. The next highest means, 
for 1872-73, are 51*2°, 42-8°, and 47 o°, followed hy 
1915-16 with 50-9°, 41-9°, and 46-4°, and by 1852-5*3 
with 51*3°, 40-7°, and 46-0°. 

Dealing with the first ten days of January this 
year, they are the warmest on record for this period 
for eighty years, with the mean (mean maximum and 
minimum) 47-8°, followed by 1873 and 1916 with 46-8°, 
and by 1853 with 460°. 

Considering the days with a temperature of 50 0 or 
above for the 21-day period, December 21 to 
January 10, there were 17 days in 1852-53, 15 in 
1872-73, 14 in 1920-21, and 73 in 1876-77. The abso¬ 
lute maximum temperature in the recent warm period 
rose to 56° on three days, and in the past there has 
been no temperature higher than 57 0 . 

The mild weather we have just passed through had 
ten nights with the minimum temperature at 45^ or 
above, which is more than in any corresponding period 
since 1841, and in all there were,previously only two 
periods with more than five such warm nights. 

The mean temperature for the twenty-one days to 
January 10 this year is about io° warmer than the 
normal. Chas. Hardin*;. 

65 Holmewood Gardens, S.W.?, January 15, 
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Nature of Vowel Sounds. 

By Prof. E. W, Scripture. 


II. 

I N a preceding paper (Nature, January 13, 
p. 632) it was explained that the analysis of 
vowel curves showed (1) that the fundamental, 
or voice tone, must consist of a series of puffs, 
and not of smooth vibrations; and (2) that the 
overtones, or the specific vowel tones, must be 
quite independent of the fundamental—that is, 
they can just as well be inharmonic as harmonic 
to it. 

The Manufacture of Vowels. 

For the manufacture of vowels Helmholtz used 
tuning-forks that gave smooth vibrations and not 
puffs; moreover, the only overtones tried were 
harmonic to the fundamental. Some years ago 
I tnade dn attempt to manufacture vowels on the 
principles discovered by the analysis of vowel 
curves. 

1 The fundamental was produced by a puff siren 
(Fig. 7) similar to the familiar one of Seebeck. 



As a slit passes across the blast tube a jet of air 
issues for an instant. This is heard as a faint 
puff. As the disc is rotated more rapidly the 
puffs come oftener, until at one region a low 
tone appears. With still greater rapidity the 
pitch of the tone rises. 

- When a brass resonator is placed iff front of 
the tube of the siren it sounds loudly when the 
frequency of the puffs is the same as that of the 
tone of the resonator, and also less loudly when 
it is in some other harmonic relation. For in¬ 
harmonic relations the resonator is silent. 
Resonators with hard wells, therefore, cannot be 
usted to produce sounds containing inharmonic 
(tomponents. 

:: The soft-walled resonators of the month cah 
be. imitated by spreading pieces Of meat over wire 
frames.' As this has its inconveniences/ h * wire 
frame may be 1 covered with a layer of absorbent 
cotton soaked in waten Such a resonator is 
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shown in Fig. 7. The walls are tfuite^ittdastfic. 
When such a water resonator is placed in front 
of the tube of the siren, it responds equally well 
to all tones of the siren, whether harmonic or 
inharmonic. Two or more resonators can be 
combined to meet the requirements for various 
vowels. 

The theory of this vowel siren can be illustrated 
by the diagrams in Fig. 8. The puffs come as 
sharp blows almost instantaneous in character; 
they are indicated by the crosses. When such 
a blow strikes a resonator with soft walls, 
it arouses a vibration in the cavity that dies away 
very rapidly, as is indicated in the first line of the 
figure. The vibration is entirely gone before the 
next puff hits it. The response of the resonator 
is quite independent of the frequency of the puff* 
When, however, a puff strikes a resonator with 
hard walls, it arouses a vibration that dies away 

/U—A_1 



Fig. 8,—Vibration* in a resonator in reupcma* to 
puff*. The puff* are indicated by the crowe*. 

Hie first line show* the response of ft 
resonator with soft wall*. In the second line 
the puffs hit a resonator with hard walls in 
such a way as to maintain si rods vibration*. 

In the third line the puff* hit tfeename resonator 
in a way to produce little or no effect. 

very slowly. When the next puff comes, the 
result depends on' its relation to the vibration still 
going on in the cavity. If the puff hits the' re¬ 
sonator at a moment when its frequency would 
be a sub-multiple of the frequency of the resonator, 
then it will reinforce the vibration and make the 
resonator tone louder. This is illustrated in the 
second line of the figure. If, on the other Hand, 
it hit$ the resonator at a moment one-half a period 
short of a harmonic relation; it will kill the vibra¬ 
tion it finds. A very weak tone may be aroused 
by puffs with a frequency that " IS dot $ sub¬ 
multiple of the frequency Of the resonatbf, thirt 
no strong respOnse can be obtained outside 
haVihonic‘relation., 

The ‘ Siren* with writer resonators was fcon- 
strncted'^with ! ‘ the\Aiti of fhg' : ModgkiA'$' & 
the' Srtihhstonibtf ” Institutidft ’ OF Washington. 
It produced most of the typical vowels i&th and- 
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Under the Carnegie Institution the work 
wascontinued .with an attempt to imitate more 
closely the conditions in the living body. 
Although the cheeks can be represented by water 
resonators, the roof of the tongue is somewhat 
more difficult; the roof of the mouth is quite an 
approach to a hard resonator. To imitate these 
conditions, a resonator was made of a skull sup¬ 
plied with cheeks and a tongue of gelatine. The 
tongue was removable, so that models df different 
forms cduld be inserted. The voice tone was* ob¬ 
tained from a vox humana organ-pipe. The ulti¬ 
mate object was to find vowel resonators that 
Would respond with specific vowels to any tone. 
These were then to be mounted on a reed organ 
as an extra register. All tones issuing from the 
organ could be made to pass through one of the 
vowel cavities, and the organ would thus sing the 
vowels. In most singing the consonants are a 
subordinate matter* and such an organ would aid 
the singing of a choir or a congregation. The 
beauty of such a vowel register in a large organ 
in a cathedral is quite beyond imagination. This 
investigation was also supported by the Hodgkins 
fund, but was discontinued on account of the work 
required for the study of speech curves. 

The Structure of Fowds. 

The study of speech curves and the making 
of vowel-producing instruments show that 
two groups of elements are to be found in a vowel. 

The first is the voice tone. Three properties 
of this tone are to be considered, 'the pitch of 
the tone is given by the rapidity with which the 
laryngeal puffs are repeated. If V indicates the 
number of puffs per second, then V = /(t) is the 
general expression of the fact that the pitch of 
the voice tone depends on the elapsed time. It 
might be supposed that, in singing a vowel on 
a given npte, the pitch would remain constant. 
A study of a record by the tenor Caruso (not 
yet published) shows that he never keeps his voice 
on a constant pitch during a vowel, but makes 
continual small changes. A study of the vowel 
“ph u used as an interjection shows that the pitch 
of the voice tone changes to express the emotion 
and the meaning of the interjection according as it 
is’spoken to express sadness* admiration, or doubt. 
In fact, it is quite possible to obtain an equation 
for' V for each of the three cases. In ordinary 
speech the pitch of the voice tone changes from 
, instant to instant. Every individual, vowel has a 
melody'pf its own. This melody varies with the 
embtioa, the meaning,, and possibly other factors. 

, . The intensity of the voice tone depends on the 
energy of the puffs* from the latynx, If I indi¬ 
ct the puff energy, then Isa f(t) expresses the 
faint'.that die intensity varies from* moment to 
. mompnj., tbe speech curves show changes of in- 
tens^ that express emotion; and meaning. Even 
t,«i song^utXarvso's curves, show—the intensity 
varied in a way that makes his 
soog a prpduction pf, art, and not a mechanical 
- • • 
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The third factor of this group is the musical 
character of the voice tone. This depends oh 
the shape of the puff from the larynx* The 
matter is of such importance that the following 
statement seems to be needed. j 

After a tuning-fork has been struck it? vibra¬ 
tions slowly die away. Its curve is really not 
that of a simple sinusoid, but that of a frictional 
sinusoid 

. . '<«). 

where y is the elongation „ at the moment t, a 
the amplitude or maximum elongation, T the 
period, e the basis of the natural system 6f 
logarithms, and « the factor of friction or damp¬ 
ing. The period T is affected by the factor of 
friction but the amount is sp small that it* can 
be neglected here. The effect is to cause a de¬ 
crease in the amplitude. When the value of a 
is great, the curve is that of a sharp puff. When 
it is less, the puff is more gentle. If it were o, 
the ordinary simple sinusoid would be obtained. 

The puff from the larynx may be.of a compli¬ 
cated form that should be represented by the stun 
of a series of frictional sinusoids. The complete 
equation would be 

v— Xrf. e sin . -. " , (2)" 

This comprises the whole of the vibration of a 
single puff. It is a free, and not a forced, vibra¬ 
tion. The iqusical Or unmusical quality of 
the voice depends solely on the presence or ab¬ 
sence of the various members of (i). The quality 
of the voice that distinguishes a Caruso from a 
costermonger lies exclusively in the laryngeal 
puff. This fact is of importance as contradicting 
the almost universally accepted theory of vpcai 
training that is based on “tone-placing” by tile 
supposed action of the vocal cavities as resonators 
to give the musical quality to the tone from, the 
larynx. 

The other group of elements comprises the 
tones aroused in the vocal cavities. A puff strik¬ 
ing a cavity arouses one or more vibrations <pf 
the form of a frictional sinusoid as in (i). Each 
cavity will have its own factor of friction and,Us 
own period, As shown by the vowel siren r: £his 
response will be a free vibration independent of 
the voice tone and the periods that go to the 
vibration that makes up the puff. Every change 
in the sizes or openings of the cavities will alter 
the periods of these vibrations. The.possible com¬ 
binations for the cavities of the chest, pharynx* 
mouth, and nose provide for an almost endless 
variety of vowels. 

' The speech curves show quite unexpectedly that 
there is no such thing hs; a constant vowel. The 
vowel “o” in “so” changes its specific, vowpl 
character from beginning jto „««kL The least 
change is. found in German; morfe change appeals 
in 'American. There is so much change in English 
that an American hears the vpwel “0“ as a sound 
starting like “oh” and ending like "Oo.“ The 
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^tatomen^ that this. English vowel is a diphthong 
conaposedof two vowels is incorrect. The vowel is 
a single sound that gradually changes greatly in 
character. There is no objection to calling it a 
diphthong provided it be recognised—as the 
speech curves show—that all diphthongs are really 
single vowels that change greatly in character. 
At the same time, it must be recognised that what 
is called a single vowel may change even more 
in character than a so-called diphthong; the 
change in a very short vowel, as in “but,” is 
often surprising. 

Just what constitutes the differences between 
the different vowels is a problem at present beyond 
the reach of science. The car tells us that there 
are many sounds which we group together under 
the type “ah”; many others that would go to 
form the type “oo,” etc. The speech curves show 


that the multiplicity of varieties under cache type 
is almost beyond belief. In a general way we 
know that the impression from “ ah n is that of 
a higher tone than from ”00,” from 41 0?” higher 
than from “ah,” and so on. All details of the 
tones in a single vowel are lacking. Every in¬ 
vestigator has differed from every other one in 
regard to what tones constitute any particular 
vowel. As shown in this article, we can get so 
far as to say on what principles a vowel is built 
up. We can even get curves of the vowels of 
an accuracy that leaves nothing to be desired. 
We have not, however, any method of analysing 
these curves accurately into a series of frictional 
sinusoids with independent periods and factors of 
friction. We must probably wait for some mathe¬ 
matician to do for this problem what Fourier did 
for harmonic motion. 


Toxic Root-interference in Plants. 


'T'HE earlier investigations of the late Mr. 

A Spencer Pickering at the Woburn Experi¬ 
mental Fruit Farm on the action of grass on fruit 
trees, which were described in the third (1903) and 
thirteenth (1911) reports issued from that station, 
sufficed to show that, in spite of some variability 
in degree, there is a definite deleterious effect on 
the. health and development of fruit trees caused 
by grass grown immediately around them. That 
this is a general result and not a matter of special 
soil or other local conditions at Woburn has been 
demonstrated by independent experiments con¬ 
ducted in this country at Long Ashton, Wisley, 
and other places. So marked is the crippling 
difect of the grass in some cases that death of 
the trees has resulted* On the other hand, the 
presence of numerous grass orchards in appar¬ 
ently healthy and vigorous condition in many 
parts of the country made the existence of any 
direct toxic action on the part of the grass, such 
as Mr. Pickering was led to postulate, appear 
doubtful. It was evident that the action, if any, 
must be relatively complex, and the later work 
at Woburn now shows that this is so. In the 
seventeenth (1920) annual report from that centre 
new evidence is recorded which indicates not only 
direct toxicity of grass on fruit trees, but 
also a similar effect for any one plant on 
another when the two are grown in dose 


association. 

It is therein claimed that the action of grass 
is shown to be due to toxic substances derived 
from the grass, and is not the indirect result of any 
adverse effect on soil conditions as regards aera¬ 
tion, .available moisture, or plant food. In a 
series of experiments in which apple trees were 
grown in. pots and the grass in shallow, perforated 
trays resting on the soil of the pots, the injurious 
effect was secured, notwithstanding that the grass 
roots, by being confined to the soft in the! tray j 
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could neither impoverish the soil in the pot below, 
nor deprive it of oxygen or water. A similar 
result was obtained when the grass was grown 
in sand, instead of soil, in the perforated trays. 
The presence of grass roots in the soil in which 
the tree was growing was thus immaterial for the 
manifestation of the dwarfing effect, and it follows 
that nothing which might be abstracted from the 
soil by them could be held accountable for the 
results. The converse view that grass added to 
the soil something deleterious to the tree appears 
to offer the only explanation, the toxic material 
presumably being conveyed from the trays to the 
soil in the pots by means of the drainage water 
from the former. Direct evidence was secured on 
this point by utilising for watering the trees the 
teachings from the grass trays, the trays in this 
I case not resting on the soil of the pots, but being 
j placed elsewhere. The injurious effect on the tree 
! was as marked as before. When, however, the 
leachings were allowed to stand for twenty-four 
hours exposed to the air before being used for 
watering the pots, the trees apparently were tin- 
affected. 

It was considered by Mr. Pickering that these 
experiments prove that the leachings contain an 
oxidisable substance derived from the roots of the 
grass which in its unoxidised form, is detrimental 
to the growth of the trees, but after oxidation 
is no longer of a toxic character. The suggestion 
that it i$ nothing more than carbon dioxide given 
off by the grass roots was, according to him, dis¬ 
proved by the results of a series of experiments 
in which, the plants were grown in pots as above, 
14 with or without a surface crop in the tfaya, 
watering them h one case with ordinary water, 
in another case with asaturated solution ofcarbon 
dioxide, and in a third case with dear limt water, 
which* since lime absorbs carbon dioxide; would 
presumably have, the reverse effect erf the carbon 
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dioxide water.’ 1 They were of a purely Negative 
character, and in no way indicated that the toxic 
action of the surface crop was modified by the 
differential treatment, Also bearing on this point 
are observations, direct and indirect, in several 
of the numerous series of experiments made which 
tend to show that the toxin after “oxidation” 
actually serves as a nutrient to plants exposed to 
its action. As to the nature of this substance 
and the manner in which it is communicated by 
the roots to the soil, no positive views are put 
forward* but Mr. Pickering held that there was 
no reason to assume that it is excreted by the 
roots, and he was inclined to attribute its origin to 
the debris which roots furnish to the medium in 
which they grow. 

The later phases of Mr. Pickering’s in¬ 
vestigations were mainly directed towards 
proving that the grass injury to fruit trees 
is only a particular case of the action 
of one growing crop on another. By means 
of experiments on lines similar to those 
already reviewed, he showed for a wide variety 
of plants a corresponding toxic effect, and, 
moreover, demonstrated that the action is recip¬ 
rocal. It is not confined to plants of a different 
kind; it is at least equally marked when the asso¬ 
ciated plants are similar. Further, it follows that 
the individual plant tends to restrict its own 
growth through the toxin which it produces so 
long as that remains “unoxidised” in the imme¬ 
diate range of the root system. 

A new light is thus thrown on the question of 
soil drainage, it being evident that soil conditions 
facilitating rapid removal of the toxin or its oxida¬ 
tion must tend to promote healthier growth, pro¬ 
vided that food supplies do not escape. Differ¬ 
ences in efficiency of drainage may accordingly 
be held to account for the divergences of grass 
effect on trees which have been recorded in 
various localities. 

With every plant exerting a direct toxic effect 
on all others within its range, the phenomena of 
root-interference do not merely represent the out¬ 
come of competition for food supplies. Mr. 
Pickering gave particular attention to the 
aspect of the case where similar plants are grown 
massed together, and his observations are interest¬ 
ing not only in themselves, but also because of 
considerations raised by them of economic signifi¬ 
cance as applied to agricultural and horticultural 
cro^s. He found that where the mass of soil 
available Is below a certain limit, the total amount 
of plant growth produced is independent of the 
number of plants present. This holds whether the 
individual plants are grown with their roots in 
separate compartments of the soil-containing re¬ 
ceptacle, so that root-interference is eliminated, 
or in a similar-shed vessel without divisions which 
permits unrestricted root-interference; but it applies 
only to ca#es where the plants are of the same 
age. When some are younger than others, the 
latter grow more vigorously at the expense of the 
former in the undivided containers, but the total 
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combined growth falls considerably short of the 
amount which the mass of soil is capable of pro¬ 
ducing with plants of equal age. The latter point 
is, however, reached when plants of unequal age 
are grown in the divided vessels with p root- 
interference. In such cases the toxic action of the 
older plant on the younger was thus definitely 
illustrated where root-interference was possible 
and the available growth standard was not nearly 
reached^ indicating that the plants were prevented 
from utilising all the nutrient present. 

The question of range of root-interference has 
become latterly of considerably increased import¬ 
ance in fruit culture. The present high cost of 
labour has driven fruit-growers to consider how 
to reduce the expenses of cultivation of their 
orchards and plantations. In some cases this has 
been attempted by grassing them down, but the 
trees generally suffer so severely that this method 
can be practised successfully only where local con¬ 
ditions minimise grass influence. Cover cropping, 
followed by the ploughing in of the cover crop 
to serve as green manure, is also receiving atten¬ 
tion, particularly on account of the increasing 
difficulty of obtaining adequate supplies of farm¬ 
yard and stable manure. Where the trees are 
grown on strong and relatively deep-rooting types 
of root-stocks, such as the stronger free stocks 
for apples, the toxic effect of the cover crop or 
grass may be relatively negligible, provided that 
the soil is deep and well-drained. With super¬ 
ficial rooting types of root-stock, such as the 
Paradise or dwarfing stocks for apples, however, 
the toxic influence of the surface crop will cer¬ 
tainly be more strongly marked, and may be suffi¬ 
ciently pronounoed to render grassing or cover 
cropping other than for periods of short dura¬ 
tion not only dangerous in many cases, but 
entirely impracticable in some. The use of the 
latter forms of root-stock is accordingly open to 
objection on this score, and, in so far as the 
grower may be debarred from these alternatives 
in the treatment of his plantations, and confined 
to clean cultivation, the modern English policy 
of advocacy of dwarfing stocks may perhaps prove 
to be misguided. 

The recent announcement of the closing down of 
the Woburn Experimental Fruit Farm, followed 
so closely by that of the regretted death of its 
distinguished director, marks the end of the most 
important systematic attempt to grapple with the 
problems of fruit culture since the days of Thomas 
Andrew Knight. Hotly disputed as some of the 
conclusions reached there have been, the general 
value of its contributions to pomological science 
stands, nevertheless, beyond question. Although 
further development of the subject in this country 
must now be left to other stations, the influence of 
Woburn will persist, and future investigators will 
find their work materially simplified not only by 
the constructive results achieved: there, but also by 
the illustrations afforded of the pitfalls to which 
field experiments in pomology are liable. 
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Sir William Peterson, K.C.M.G. 

OT only his own university, but also the uni¬ 
versity world at large, has suffered a great 
loss by the regretted death, on January 4, of Sir 
William Peterson at the comparatively early age 
of sixty-four. Among university presidents 
Peterson’s range of college experience and activi¬ 
ties was exceptional and probably unrivalled. A 
Scottish education at the High School and Uni¬ 
versity of Edinburgh was followed by a course at 
the University of G6ttingen, from which he went 
with high classical distinction to Oxford as a 
scholar of Corpus. After Oxford an assistant 
mastership at Harrow introduced him to the life 
of ap. English public school, and as assistant pro¬ 
fessor of classics at Edinburgh he strengthened 
bis association with that ancient university. From 
that post he was selected at an unusually early 
age for the principalship of the newly established | 
University College of Dundee, over the growth of 
which he watched for thirteen years. Its atfilia- j 
tjon with St. Andrews gave him intimate acquaint¬ 
ance with that ancient institution. 

When, therefore, Peterson went to McGill in 
1895 to enter upon the main work of his life, he 
carried with him the classical and literary spirit 
of the old Scottish and English universities, the 
critical training of Germany, and experience in 
directing university work on modern lines at*an 
industrial centre. It was an excellent preparation 
for one who had to build at Montreal on the 
foundations so nobly laid by the distinguished 
Canadian man of science, Sir William Dawson. 
He .had to deal with the practical needs of a 
young country busy in developing great natural 
resources, nod at the same time to uphold the 
best intellectual traditions of the motherland. 1 
Both aims were kept steadily in view during his 
twenty-five years as principal of McGill. f 

Peterson had the good fortune to secure the . 
support of men whose ample means were re- j 
inforced by high ideals of civic duty. Sir William ' 
Macdonald had already begun his generous bene- ! 
factions to the university in aid of applied science. 5 
To the Schools of Engineering apd Physics and I 
of Chemistry and Mining, and for the foundation . 
and endowment of the Macdonald College of j 
Agriculture, Household Science, and Teaching, he 
gave during his life or by his will more than j 
12,000,000 dollars. The School of Medicine had J 
already gained a well-earned fame, but large con- j 
tributions from Lord Strathcona helped to con -1 
firm its place in the front rank of medical institu¬ 
tions. The same benefactor supplied the money 
for building and endowing the Royal Victoria 
College lor Women, and, in conjunction with Sir 
W. Macdonald, that for .the Conservatorium of 
Music, both in close alliance with Mcprfll. 

In giving direction to these and Other streams 
of munificence, Peterson found a. large and con¬ 
genial field for his marked organising ability. His 
, knowledge of English and Scottish universities' 
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and the close connection he maintained with them 
gave him a great advantage in filling the> numer¬ 
ous posts created by the new foundations. 

A striking proof of the growth of McGill under 
Peterson's rule, of the large lines on which he 
planned, and of the insatiable demands of a great 
and growing modern university is furnished by the 
fact that his successor in office, Sir Arthur Currie, 
found it necessary to appeal for a further sum 
of 5,000,000 dollars to carry on the work. That 
the graduates of the university and the citizens 
of Montreal responded by subscribing more than 
6,000,000 dollars indicates the confidence felt in 
McGill as Peterson left it. 

Peterson's selection as one of the trustees of 
the Carnegie Foundation for the Advancement of 
University Teaching—of which he was for some 
time chairman—opened up for him a new field of 
experience, since it gave him an intimate acquaint¬ 
ance with the leading university presidents of the 
United States, and made him familiar with all 
aspects of American university life. It empha¬ 
sised the unique position he held among heads of 
universities. 

The strain put upon Peterson by the war broke 
him down. An ardent believer in the British 
Empire, he spared no personal effort in speech 
and writing to maintain Canada’s interest and 
full share in the struggle for its safety. What 
he accomplished in his own institution to this end 
is best shown by the terms in which the Carnegie 
Foundation made it a grant of a million dollar*} 
“ in recognition of the noble and devoted service 
and sacrifice of McGill towards Canada’s part in 
the Great War.” It was while speaking in sup¬ 
port of an appeal for the sick and wounded that 
the collapse occurred which closed his academic 
career. G, R. P. 

Alexander Muirheap, F.R.S. 

Alexander Muirhead, F.R.S., who diej* 
at Shortla.nds, Kent', on December 13, 1920, 
was born in East Lothian in 1848. His father * 
John Muirhead, abandoned farming and wajs 
attracted to London in the early days of cabletelg- 
graphy, starting a business in Regency *Streef, 
Westminster, in partnership with Mr. L&tim^t 
Clark. Young Alexander, who was afflicted 
with partial deafness all his Jife, the result fljf 
a childish accident, went to University College 
School, Gower Street, and then to the college 
where he made rapid progress in chemistry. eng 
mathematics, and became, a devoted ; pupil 
of De Morgan. He afterwards worked at St* 
Bartholomew’s Hospital under Matbiessen,. Jp 
whose laboratory, amongst other things^ife 
worked out. the problem of - the LAtimer >Cla*$c 
standard cell, ana laid the.foundation of life-torifr 
^accurate work in. connection with clerical stand- 
ard«. He took the rSjm, m >leotrS3HS» 

and beqame scientific adviser, 
where John Perry and^ many another^tater 





guiefaed mao took advantage of the opportunities 
then novel, for accurate and absolute electrics 
v f : s**-* ■,* • 

Muirhead *s great achievement was the invention 
of the artificial line with distributed capacity*,^nd 
the consequent duplexing of suhm*rifi£ cables, 
This be accomplished, in the first instance at 
Aden, with great and permanent .success, ; 

After carrying on research work in; his djwn 
private laboratory, and perfecting the electrical 
standards of capacity, which he/practically estab¬ 
lished and afterwards handed over to the National 
Physical Laboratory, Muirhead began instrument- 
making at Elmers End, constructing especially 
those beautifully designed instruments employed 
in cable telegraphy. 

In 1694 Muirhead $ attentionwas directed to 
the possibility of practical telegraphy by /means of 
Hertzian waves, and he afterwards devoted his 
attention to getting them recorded by a syphon- 
recorder, with elimination of all disturbances, and 
with accurate tuning; He communicated a joint 
paper to the Royal Society on this subject (see 
Proc. Roy. Soc,, A, vol* Ixxxii., 4909, pp/240- 
256). - ■ ■ ■ 

But in the early ’nineties a serious illness had 
made Muirhead permanently lame, and his bodily 
disabilities were such that only his pertinacious 
and enthusiastic spirit enabled him to continue m 
harness and to remain as mentally alert'as $ver. 
He gave sound and helpful advice in connection 
with the Pacific cable, and his judgment and ex¬ 
perience and scientific caution, together with his 
profound devotion to accuracy, were universally 
respected. 

Muirhead was elected .a fellow of the Royal 
Society in 1904, but a few years later a alight 
paralytic stroke added to the already formidable 
incapacities which prevented him from taking his 
true place among British men of science. By the 
few who really knew him he was highly esteemed 
and much beloved. . Oliver Lodge. 

An excellent Colonial servant of the Empire 
has passed away in the person of William 
Harris, Government Botanist and Assistant 
Director . of Public Gardens in Jamaica. Mr. 
Harris was born at Enniskillen on November 15, 
i860, and after $ome years* experience in garden¬ 
ing was in 1879 taken on the staff at the Royal 
Botanic Gardens, Kew. Two years later he was 
appointed, bn the Director's recommendation, to 
take charge of'KingVHouse Garden, Jamaica, 
Sir Daniel Morris then, being Director of Public 
Gardens and Plantations, In due course Mff. 
Karris acted as superintendent in each of "me 
five gardens in that island* On Mr. W, FawcWJ^s 
Wrfirement in 1908, Mr. Karris became Super* 
b*endent of the Public Gardemr in the Depart¬ 
ment of Agriculture; in 1017 he was appointed 
Government Botanist, and rn 1920, a few months 

S m Hid death, he promoted to be Assistant 

Wto*’ bis .loss:# 

tom enireted 'fin ' 

fatigable collector, and spent his holidays ha the 
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botanical exploration of every part of the island, 
toughing it in the bush, with the most meagre 

he swifeipdrpDffi 

his throat, and went to Kansas City, wlere^is 
eldest son we»living>t© consult a spenkdist: The 
disease was found to be cancer, and h© in 
hospital on October u, 1920. Mr, Harris Jiad 
been a/fellow of the Lmnean Society strife 1899, 
Botanically,<; he is commemorated by the genera 
Harris^ Britton (Cactaccse), and Hurris^a, 
FawCi; and Rend. (Orpbideee), and many species 
have been named after him. , , : 

-’ ' r . ' r\ ■ 

The death occurred on Friday, January 7,/ of 
Mr. "S. A. Vasev, who for twenty-eight years 
directed the Lancet laboratory. Mr. Vfi&ey was 
born on March 9, 1866, and received his medical 
education at Charing Cross Hospital Medical 
School, but he was early attracted to chemistry, 
and in 1883 became a fellow of the ChOtnJcal 
Society, and assistant to Prof. Heaton* ait "the 
medical school. Prof. Heaton was at that rime 
also supervising the Lancet laboratory, ;,so Mr. 
Vasey joined hkn there as assistant, and,, anr'fho 
death of the former in 1893 he took entire charge. 
His investigations covered an extraordinarily wide 
field; he undertook inquiries into the physiol of 
gas lighting and cooking, the standardisation of 
disinfectants, the chemistry of natural waters, $he 
food value of oysters and.the risks involved in 
their breeding and supply, and many similar ques¬ 
tions relating to public health. These topics {grill 
be sufficient to indicate the extent of the worjjfche 
accomplished. Mr v Vasey was largely self-taught, 
and be was remarkable for the natural andi^hy 
Way in which, he applied the fact$ of scipq^ to 
the most commonplace occurrences of life V (l jBy 
his untimely death both the public health settee 
and our contemporary have lost an old and trusted 
servant, 

. '■ *V> ■ 

1 1 

The death has occurred of the veteran m^ro* 
scopist, Mr. Thomas Maltwood, in his ninftyv 
fourth year. Mr. Maltwood was a fellow pfc ;|he 
Royal Microscopical Society, and took an 
part in the proceedings of -that society ip 
middle of last, centqry. He is best known es*hhc 
investor in . 1858 of tbe Maltwood finder, vtMch 
consists pf r a scale of vertical and horizontal jibes 
reproduced photographically > upon a glass plate, 
by reference to which the location .of a particular 
object or, structure, in a microscopic specimen : |&ay 

be recorder. . 

v'i r :t‘o 'W ■ : ^ 1 ".)'' 1 

< : The; death of Mr. Walter ; Pitt, is announced 
ia' Evgineering for January *4, ; Mr. -ifltt jras 
one.<tfthe,leading authorities- on harbour ; ROro- 
struction jjlant, and was chairman of ,the>firift of 
Messrs. . Stothert and Pitt, JUtdnOf 3 nth.-.‘?He 
■was born in 1853; and was a taamber of th^^P- 
stitutions of Civil Engineers ;-iiui Meghsftffcid 
^ngjwe^,; r ,he: ( *eryed.:<>i» 

MyVl«oftf tfr? to ufti 7 « hiifr wes: tumllfE >of 
the institution’s research committer.00-wire,ropes. 
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The Royal Geographical Society and the Alpine 
Club for some time have been planning an expedition 
to scale Mount Everest. The political obstacle which 
stood in the way has now, fortunately, been removed 
by the permission granted by the Tibetan Government, 
on representation by the Government of India, for 
the expedition to pass through Tibet. Mount Everest, 
which lies on the borders of Tibet and Nepal, prob¬ 
ably within the latter State, has an altitude of 
29,142 ft. The surrounding mountainous country has 
never been explored, and, in consequence, much pre¬ 
liminary work is required before the actual ascent 
begins. In the Geographical Journal for January 
Brigw-Gen. the Hon. C. G. Bruce discusses the lines 
< of approach and the probability of the feat w being 
accomplished. The route proposed by Gen. Bruce is 
from Darjeeling through Sikkim to Kampa Dzong 
in Tibet, and then eastward for about 120 miles by 
the Taya Sampo Valiev, through the Tingri Maidan, 
to the northern slopes of Mount Everest. This route 
'he believes would enable a base to be established 
both as high as, and as near as possible to, Everest 
itself. It might be possible to arrange for supplies to 
be sent through Nepal up the Arun River or by other 
route*. This year an expedition is to make a pre- 
Hmtnary reconnaissance of the ground, and in 1922 
the actual attempt will follow. So far the highest 
altitude reached in mountain-climbing is 24,600 ft., 
attained by the Duke of the Abruzzi’s party on Mount 
, Godwirt-Austen in 1909, Bad weather prevented a 
higher aUitude being gained. Dr, Lorigstaff reached 
. 74,060 ft. on Gurla Mandhata in 1905. In the ascent 
of ^lount Everest an attempt will be made to push 
a camp to at least 25,000 ft., and, by use of ample | 
pqrterage and the best of food, to have the climbing | 
p^rty in perfect fitness for the last effort. j 


An article in the Pioneer Mail of November 19 last 
“frtxn a correspondent in Mesopotamia” throws 
doqbt on the general optimistic estimates of the results 
that.may be achieved there by irrigation. The differ¬ 
ence between the former widespread fertility of the 
country and its recent barrenness is usually attributed 
to political influences; but the author considers that 
it is <$ue to changes in the soil and in climatic condi¬ 
tions, and not to deterioration of the population. He 
explains the. recession of the sea for 100 miles from 
Ur of the Chaldees by an upheaval which has so 
lowered the gradient that the irrigation of that area 
must prove unusually difficult. There appears, how¬ 
ever, to be ho trustworthy evidence of essential 
climatic change, and the retreat of the sea is probably 
due to silting. The arguments based on possible 
changes in the soil appear more weighty ; the author 
farids that the good soil is limited to narrow strip* 
Deride the rivers, and that most of the land “may 
easily prove to be irreclaimable/* as ”a gigantic sub* 
sdtj sea charged with salts” has slowly collected 

He conifer* tide waterlogging incurable 
by tinjftle drainage as in Indin, owing to tfte Ucfcof 
The condition* described' in file 



73 , VOL. 106] 


article indicate that irrigation in Mesopotamia II a far 
more difficult undertaking than in India. * 

Sir Oliver Lodge's suggestions for the designation 
of the unit of positive electricity (Nature, December 9, 
p. 467), and Prof. Soddy's rejection of them, provide 
the theme for a humorous ode in Punch of January 12. 
The concluding lines are as follows: 

“And then the bellicose and caustic Soddy, 

Who treats Sir Oliver as if he were Poor PiUy- 
coddy, 

Or any ordinary hoddy-doddy, 

Winds up with a sardonic observation 
Upon the modern * hydrophobic school, 

With its inveterate aversion to anything wet;’ 
Showing that bv a curious transmigration 
The hate which theologians as a rule 
Monopolised may now be met 
In the most learned and exalted set 
Of those whose scientific zeal and piety 
Form the chief glory of the Roy’l Society.” 

It is typical of our ever-welcome contemporary to 
take a broad survey of individual and national charac¬ 
teristics, and to present them with knowledge as well 
as wit. We admire one and enjoy the other, and are 
flattered that correspondence in our pages should have 
provoked such sprightly verse. We trust, however, 
that the transference of the odium theologicum to 
scientific controversy will remain a fancy, even 
though Mr. Punch may thereby lose opportunities for 
his inimitable banter. 

A society for scientific research into psychic pheno¬ 
mena has been formed in Glasgow, with Mr. A. J. 
Balfour as president. Other officers are as follows :— 
Vice-Presidents: Prof, W. Macneile Dixon, Sir 
George Beilby, Dr. A. K. Chalmers* the Duchess of 
Hamilton, Miss Janie Allan, Mr. J. Arthur Findlay, 
Mr. Peter Fyfe, Prof. R. Latta, the Rev. John 
Lamond, Dr. Nell Munro, Dr. L, R. Oswald, Lord 
Sands, Prof. W. B. Stevenson, and Dr. Henry J. 
Watt. Chairman of Council.* Prof. W. Nacneile 
Dixon. Vice-Chairman: Mr, J. Arthur Findlay. 
Hon, Librarian: Dr. J. Knight. Hon. Secretary: 
Miss Margaret H. Irwin, 58 Renfield Street, Glasgow. 

The short general account of the annual meeting 
of the Headmasters' Association published in 
last week’s issue of Nature ascribed to Dr- 
Mary Bell the remark that “there is no, sin in 
a child helping itself to the contents of the mother's 
purse in order to buy presents for a teacher.” Dr. 
Bell writes to say that these words do not represent 
exactly what she said. The meaning she intended £0 
convey was that “ the impulse to gratify a self- 
regarding instinct by gaining recognition by giving 
flowers to a teacher might be so powerful as to out¬ 
weigh any idea of stealing on the part of the child. 
The stealing is wrong, but the thing to tackte Is the 
desire to gain recognition, or whatever R was that ted 
to the giving of the flowers, without the wherewithal 

to do ae.” 

Aoenkral meeting of the Association ofBoonomlc 
BiafogUu will be held at a.30 p.m. on Friday, 
January *8, fa the botanical lecture thsatre of lhe 
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Imperial College of Science t South Kensington, 
S.W.i. Mr, Llewellyn Lloyd will describe green¬ 
house white-fly and Us control, and Mr* W. B. 
Briertey will give his personal impressions of some 
American biologists and their problems. Mr. Brierlev 
was one of three foreign representatives invited to 
attend the American Phytopathological Conference 
held last year, and afterwards visited the chief educa¬ 
tional and research institutions in Canada and the 
United States and many geographical areas of 
botanical and agricultural interest. 

The Air Ministry has issued a table showing the 
numbers of aircraft of all nationalities which departed 
for and arrived from the Continent and the total 
numbers of passengers who travelled on Continental 
air services during the quarter October-December, 
1920. The totals of departures and arrivals of air- 
* craft to and from the Continent since the opening of 
the first service on August 26, 1919, until the end of 
1920 were: Departures, 2131; arrivals, 2022; grand 
total, 4153. British machines contributed 332J to the 
latter figure, French 721, Belgian 104, and other 
nationalities 7. 

The Prince of Wales has expressed his intention 
of being present at the Hunterian festival dinner of 
the Royal College of Surgeons on February 14 to 
receive the diploma of honorary fellowship to which 
his Royal Highness was elected on July 24, 1919* 

Dr. Robert S. Woodward retired from the presi¬ 
dency of the Carnegie Institution of Washington at 
the end of last year, and the duties of that office 
have been assumed by Dr. John C. Merriam. 

In the December issue of Man Mr. J. J. S. Whitaker 
gives an account of recent archaeological research at 
Motya which has been going on since 1906, and of 
which no information, except a few letters in English 
newspapers, has hitherto been procurable. Motya 
differs from its sister-cities in Sicily which have passed 
from one control to another and in course of time 
have undergone total transformation. Motva, once 
destroyed, ceased to exist as a town, and its site 
remained desolate. One remarkable discovery is that 
of a cemetery in which the burials are formed by single 
urns, the contents of which, so far as it has been 
possible to determine them, consist almost completely 
of the cremated remains, not of human beings, but of 
'domestic and other animals. If this conclusion is 
verified it will raise a very interesting problem for 
the archaeologist and anthropologist. 

A committer has been appointed to organise a 
presentation to Prof. Percy F. Kendall upon the 
occasion of his retirement from the chair of geology 
at the University of Leeds, which will take place 
under the age-limit in June next. As a teacher Prof. 
Kendall has been stimulating.and successful; as a 
scientific worker he has shown himself possessed of 
a brilliantly . original mind, < and. he has achieved 
especially notable work in glacial geology and in 
studies of coal and the coalfield. Some recognition of 
this work is richly earned. Sir William Garforth is 
tfie chairman of die presentation committee, and the 
treasurer is Mr. J. E. Bedford* of Arndiffe, 
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Encephalitis lethargies, a disease, characterised by 
stupor and paralysis, which came' prominently into 
notice in 19 iB, is stated to have made its appearance 
again in France. A number of cases are Reported 
from Marseilles, and at Douai an epidemic is said 
to be raging. It is suggested that the m&lady is 
periodic in appearance, like influenza, and it Is of 
interest that epidemics of stupors are again and again 
recorded by the old medical writers. Cdses ap¬ 
parently cured seem to be subject to fresh attacks, 
and there is some evidence that the cured cases may 
be “carriers” of the virus and convey infection to 
others. ’ 

** Anilin-violet in Copying Pencils Acting as a 
Spreading Caustic ” is the subject of a review in 
Medical Science: Abstracts and Reviews for Decem¬ 
ber (vol iii., No. 3, p. 239). If the point of a violet 
copying pencil penetrates into and is broken off in 
the tissues the result is quite different from a similar 
accident occurring with, an ordinary graphite lead 
pencil. If the removal of the violet point be delayed 
it slowly dissolves, and the area of tissue around 
undergoes sub-acute inflammation with Irritation 
of the nerve-twigs and pain at finst, followed by 
anaesthesia owing to destruction of the nerves. The 
tissues undergo necrosis or death, and finally a sinus 
leading to the surface forms, through which theviolet- 
coloured debris is discharged. There is an absence 
of suppuration, as the anilin-violet is an antiseptic. 

r^bas. Calmette and Gu6rin, of the Pasteur Insti¬ 
tute, Paris, state th*t they have been able to protect 
animals against tuberculosis by means of a vaccine .*' Ten 
healthy heifers, six of which were vaccinated, were 
housed with five tuberculous cows for thirty-four 
months and then slaughtered. Of the four Unvac¬ 
cinated heifers three showed advanced tuberculosis. 
Of the six vaccinated heifers two which Had been 
vaccinated only once showed a small amount of tuber¬ 
culosis, while the four other animals which had been 
vaccinated three times showed no trace of the disease. 
It is now proposed to experiment with apes, and for 
this purpose an island has been acquired in French 
Guinea and liberal grants have been made by the 
Government for building and equipping laboratories 
and for their upkeep. The vaccine referred tb is 
probably that described by Dr. Calmette {Ann, de 
l'Inst. Pasteur, vol. xxxiv., 1920, p. 554); which con¬ 
sists of tubercle bacilli that have been gfoNvn bn a 
glycerin-bile medium for several generations. 

In the journal of Anatomy for October (vbl. lv. T 
part i., p. 68) Mr. G. S. Sansom describes observa¬ 
tions on the parthenogenetic segmentation of the Ovum 
of the water-vole (Micrdtus amphibius) Within the 
ovary. The process Continues as far as the formation 
of two biastomeres and the division of these so as 
to gire rise to the four-celled stage. Conditions of 
atresia of the follicles then become so acute that 
further development Is impossible. 11 

According to the Scottirh Naturalist (November* 
December), a walrus was seen off the Shetland* on 
*itiany occasions from early In July qntil the middle 
of October. When first seen* about twenty-four miles 
north-west of Lerwick:,, the animal foftowed afishthg- 
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/fjbr same distance/ It is described by the Hght- 
h^kA^per$ as bewaring tusks about 15 in. long; it 
,almost"^lackorithe top Of its head, but lighter 
/about the rest of the. head add back. This issue also 
^dptains an accoitht J6f the breeding of the brambling 
ih risrifiihire, which makes the first authentic record 
"if the breeding of this finch in the British Isles. 

.Thb curious discovery of, a diurnal variation in the 
size of human red-blood corpuscles is announced by 
Dr. Price Jon ts (Journal of Pathology and Bacterid - 
logy, vol. xxiih, p. 371). They are smallest on first 
Waking in the morning, soon swell up when the sub¬ 
ject becomes active, and reach a maximum about 
noon, which is maintained until bedtime. Short, 
violent exertion imposes a sudden rise on this daily' 
iqbrVe, followed by a rapid return to normal,; gentle 
exercise of longer duration has ho special effect. 
Resting quietly in bed is evidently not the same as 
sleeping soundly, since it does not abolish the diurnal 
variation. Forced, violent breathing, whereby much 
qatbon dioxide is washed out of the blood, causes a 
marked shrinkage, which disappears again in less 
than half an hour. The obvious inference that the 
size of the red cells varies inversely with the alkalinity 
of the blood is confirmed by experiments in vitro ; 
but Whether the phenomenon is due to the cells bchav- 
iifg Uke pieces of gelatin or to osmotic changes due 
to tite exchange of salts between the plasma and cells 
Is left undecided. It is possible that the increase of 
Shiein venous blood is of use in delaying the passage 
of the corpuscles along the pulmonary capillaries until 
the excess of CO, has been eliminated . 

In voI. v., part 8, of the Scientific Results of the 
Australasian Antarctic Expedition several kinds of 
insects from Macquarie Island are brought to light. 
Hitherto only a single species of springtail and two 
of shore-inhabiting flies were known from that desolate 
pkce. The present report, by Dr. R. J. Tillyard, is 
accompanied by appendices by Prof. C. T. Brues and 
Mr. A. M‘ Lea. Described therein are two new 
apexes of springtails, a new genus of wingless 
Diapriid ftymehoptera, and the larvse and adults of 
a nqw Staphylinjd beetle. It is noteworthy that the 
island contains no trees and the hillsides are clothed 
with dark green tussock grass, scattered among 
which are patches of the more brightly coloured 
Maori cabbage (Stilbdcarpa poiaris). Penguin 
41 rookeries’* Are a striking feature of the island, and 
Wherever they are present the vegetation is destroyed. 
The Collembola and the, wingless Hymenopteron 
occurred under stones in these '’rookeries,” while 
among the great masses of kelp cast ashore during 
stormy weather various flies Undergo their trans¬ 
formations. A Pyratid caterpillar and the larva and 
, pupa of a Tipulid fly are also described in this report, 
without definite names being assigned to them/ The 
occurrence of these few* Insects oh this desolate island 
affords an interesting problem to student* of gets 
graphical’ distribution. ' 

.A cpMPtkTR and up-to-date Catalogue of alt the 
sk&k* pnd subspecies' of bJW*of<he Jfei^btic: fdd 
Neotropical region* froni northern 1 Greenland to Tlcrra. 
drf Fbejgo, Including the West Indies, the isles of the 
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Caribbean Sea, and those of the South Atkwific 
and Pacific Oceans the faunal relations of which, are 
American, Is attempted in the *’ Catalogue of Birds 
of the Americas,*' by Charles B. Cory (the Field 
Museum of Natural History, Chicago, Zoological 
Series, vol. xiii., 1918^*19). The first instalments 
issued form vol. ih, those of vol. i, being held over 
in Order that Mr. Cory may have the benefit of Prof. 
Ridgway’s latest Investigations on the aquatic and 
gallinaceous groups, which will appear iri the con¬ 
cluding volumes of that author's great work on the 
birds of North and Middle America, The parts under 
notice dear with the forms* comprised in, the orders 
Strigiformes, Psittaciformpst, Coraci formes* ^pgones, 
Coccyges, Scansores, and Picjfprmes. ; v geo- 

graphical distribution of each speci^Sv and raaiel 
forms, often numerous,, is concisely, givqq* also.a 
short and judiciously selected series of synonyms—;B 
very desirable adjunct in these days of never-ending 
changes in nomenclature, resulting in > the disappear¬ 
ance of time-honoured names in favour of obscure dug- 
outs. Another important feature is the author's foot¬ 
notes, devoted mainly to descriptions of the . plumage 
of the many new species and still more numerous sub¬ 
species described since the publication of Prof. Ridg- 
way’s volumes, and of the American forms added to 
the great "Catalogue of the Birds of the World" 
published by the Trustees of the British Museum. 
Mr. Cory’s work will be greatly appreciated by all 
who are engaged in the study of birds generally, and 
of their geographical distribution in particular. 

The inheritance of ten factors in the cow-pea (Vifna 
sinensis) has been studied by Dr. S. C. Harland 
(Journal of Genetics, vol. x., No. 3). The characters 
investigated included the presence of anthocyanin 
in stem and leaf-stallc, the colour of the seed-coat 
pattern, and pod and flower tolpur. The presence of 
anthocyanin is due to n dominant factor, while the 
seed-coat colours, which are black, brown, buff, 
maroon, red, and white, are believed to be due to 
various combinations of fopr factors. Several other 
relationships of factors are also made out. In 
another paper by the same attthOr the results of breed¬ 
ing experiments With the castor-oil plant, RtcmOs 
communis , are given. The presence di bloom on 
various parts of the plarit Is due' tq a single partly 
dominant factor,, while the spininess pf the" capsule 
is also partially dominant to Its gbse'nqeV A^ ; Hgards 
stem colour, crosses betWeeh gr&h ;ai\d wmhoganyr 
brown indicated the presetted oftwb fkttors which 
show repulsion. Dr. Harland'has Also crossed certain 
varieties Of the trc^ical hyachffh < bean, - DoHckos 
lablab. He finds the indeterminate habit of growth 
dominant to the determinate; Two whHe-fldwered 
varieties gave a purple F 1t dke io the praeenee of the 
factors Cand R, the former producing* purplish *«Sd- 
coat and efiphtar hairs, the tofterv hi of 

C, converting white floWer intdpUrpfe, pPfpttSh seed- 
coat into black, and; causifig pl^ematiofl ae ti^ 
node*;’ . - v -,V, 


T>tR 0^eW6«i|iid« from ' to “Wibd^e 

gertera are reviewed by 'F- : 
r Tieh&leptus (werycochaenis) iutwtot I 
Scf;, vot, 1., p; agt, jpao). The*'' ‘ 
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of' material Cor th$ study of these artiodactyls, 
especially in Tower Miocene strata, and their peculiar 
limitation to American, deposits render the diagram 
of their evolution useful to students of the mammalia. 

Bulletin 663 of the U.S. Geological Survey on 
'‘The Structural and Ornamental Stones of Minne¬ 
sota,” by Oliver Bowles, is effectively illustrated with 
coloured plates of polished specimens—a method of 
imparting information that in our islands has, we 
think, been left to private enterprise. A publication of 
this kind is obviously a distinct service to a community 
th.it also contributes liberally to research in the so- 
called “purer” branches of geology. 

Some broad features of Hawaiian petrology are 
dealt with by S. Powers in the American journal of 
Science (yol. 1., p. 256, 1920). The olivine nodules 
in the basalts are regarded as early products of 
differentiation brought up from lower levels, and the 
occasional trachytes that are described seem (o be 
due to differentiation in local volcanoes after their 
connection with the main subterranean cauldron had 
been cut off. Useful maps are given of several of 
the islands. 

Attention may be directed to a, very convenient 
glossary of the economic mineral productions of the 
United States published by the U.S. Geological Survey 
under the title of “Useful Minerals of the United 
States, M Bulletin 624, a revision of Bulletin 585. This 
consists of two parts-r-rthe first a geographical index, 
in which the various States of the Union are given 
in alphabetical order, and under each the most im¬ 
portant mineral productions of that State, also alpha¬ 
betically arranged. The second part consists of a list 
of the names of some six hundred minerals in 
alphabetical sequence, in which the composition and 
general uses of each are given briefly, together with a 
list of the States in which it occurs in important quan¬ 
tities or in some noteworthy form. The work thus 
forms a very convenient index to the mineral produc¬ 
tion of the United States* and it would be a very great 
advantage if all important mining countries published 
lists on similar lines. The suggestion might with 
great advantage be followed by our Imperial Mineral 
Resources Bureau. 

Liverpool Observatory at Bidston, under the 
directorship of Mr. W. E. Plummer, has issued its 
rfipprtfor the, years 1917—19, which is published by 
the, Mersey Docks and Harbour Board. It has not 
bec>n found possible to issue annual reports as was 
the custom prior to the war. The signal-gun for time, 
which is for definite nautical purposes, was fired, 
without alteration for summer time, one hour after 
Greenwich mean noon. Se*»tnological observations 
are regularly recorded, and in the tables published 
notes are made respecting the different phases. Tem¬ 
perature records in the reports are ,Irom thermometers 
mounted on the north, side, of> the < Observatory; in' 
former/ years, when observations were made from 
instruments mounted on the south aide, the results * 
g$ve too high a reading, There were 76 days in 1917 
^fth^no, sunam^«V $9 in K 

*$*}$& f For*^ind yej^ty it. is a’ssiitped ihafc, 
vpJoeitjris three’ greater thfljq that 
of the cupsof the Robinson anemometer, although 
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this factor is recognised as too Yarge. Yije detajlcsd 
daily meteorological observations are 'moat, complete, 
and a summary is given for the several months and 
for the year. The number of hours that the different 
winds blew during each day affords very Aisptut ip- 
formation and is of great interest as associated with 
the varying character of the weather. There is much 
that can be followed with advantage at Other sub¬ 
sidiary observatories. 

Vol. Xiv. of the Collected Researches of the 
National Physical Laboratory extends to more. L thap 
300 pages, and is devoted entirely to optics. " Its 
characteristic feature is the aid it affords to the 
manufacturer of optical instruments, and of telescopes 
in particular. One of the fifteen papers reprinted is 
devoted to a description of the methods adopted At the 
Laboratory for the calculation of telescope objectives, 
and a second gives the corrections to the curvatures 
of the lenses of an objective when the glass of a hew 
melt is not quite identical in refractive index with 
the glass previously used. Charts for assisting in 
the selection of suitable glasses for cemented doublets 
are given, and those cases in which the curvatures 
do not allow a doublet to be cemented are met by 
the substitution of a cemented triplet. In a paper 
devoted to refractometers of the critical-ai^gle type, 
such as are used in commercial testing, it is pointed 
out how extensive the powers of thesp instruments 
are and how the actual instruments have in the past 
fallen short of the accuracy possible owing to 
mechanical defects. Modifications of the original 
Zeiss form of construction are suggested which, when 
the instrument is used with the proper precautions, 
should raise the accuracy considerably. ■ ( . 

A marked degree of red sensitiveness in some 
“ordinary” gelatino-bromide plates was observed h'rid 
recorded many years ago; it seems possible that the 
key to this unexpected result has been found by Mr. 
F. F. Ren wick, who contributes a paper on “ Tt^e 
Action of Soluble Iodides on Photographic Plates ** 
to the January issue of tire Journal of the Roy^f 
Photographic Society. Mr. Renwick finds that by 
treating a plate for a few seconds with a Very dilute 
solution of potassium iodide there is rje ally !,no 
fogging effect (as Dr. S. E. Sheppard stated about 
a year ago), but that the plate is rendered markedly' 
orange and red sensitive. This he demonstrate^fey 
bathing an ordinary plate for from 15 to 6p seconds 
in a 1 irt 20,000 potassium iodide solutloq, washing 
it with water and exposing it to a spectrum. Thi^ 
appears to be the first instance recorded of a cqlpuf- 
less solution conferring colour sensitiveness. $lr v 
Ren wick has tried a fair number pf differjppt 
but $d far has discovered only one other, that acts if 
similarly. Sodium or potassium cyanide m : solution 
of a strength of one ip fjrorn aopp to io,opp giye^ aq 
exactly sitnilar effect, The author leaves ^ ^hporeti^aj 
discussion of these results to a future qccqfdpft. 

The investigation of soap solutions by Dr. McBain 
and his students at the University of pistolJias been 
continued; by the demonstration that aqueous 
oieate at temperatures hejtwpen oj* C. 25° f«|ni 
exist in any one of three formas • clear oily liquid 
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sol, clear transparent elastic gel, or white opaque 
solid curd, all at one and the same concentration and 
temperature. Hitherto the last two types have not 
been differentiated; probably all previous communica- 
tions dealt with soap curd, and some confusion has 
been introduced into the discussion of the nature of 
gels on this account. Soap sol and gel have been 
shown to be identical in all respects except elasticity 
and rigidity, which are characteristic of the gel form 
alone. A curd is a sol or gel from which nearly all 
the soap has been abstracted through the formation 
of white curd fibres of barely microscopic diameter. 
These researches, described in the December issue of 
the Journal of the Chemical Society, have important 
bearings on the theory of gels, and support the 
micellar view of Nageli. 

Messrs. J. and A. Churchill announce for early 
publication a new edition—the eighth—of Lee's 
“ Microtomist’s Vade-Mecum.” It has been prepared 
by Dr. J. B. Gatenby, who has had the collaboration 
of several other well-known biologists; thus Prof. 
Bayliss contributes n chapter on the theory of dyes 
and staining, Dr. Da Fano has recast the chapters 
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on neurological methods, Dr. A. Drew has written a 
chapter on protozoological techniques, Dr. W. Cramer 
and the editor a section dealing with the fatty 
substances, the chapter on bone and teeth has been 
revised bv Dr, J. T. Carter, and sections on mito¬ 
chondria, Golgi apparatus, fat and yolk, chromatin, 
chromosomes and nucleoli, embryology f microchemical 
tests, colloid intra-vitam dyes, and tissue culture 
methods have been contributed by Dr. Gatenby. 

We have received a copy of the new edition of Us 
catalogue of second-hand scientific instruments from 
the firm of Charles Baker, of 244 High Holborn, 
W.C.i. It is divided into twelve sections, each of 
which deals with a particular class of apparatus. 
Prominent sections are those devoted to microscopes, 
surveying instruments, physical apparatus of various 
types, and photographic material. That on micro¬ 
scopes contains some seventy items, ranging from 
single sliding-tube instruments to those carrying all 
the modern improvements. The firm has also a 
number of second-hand scientific books and periodicals 
for sale, including collections of various journals of 
microscopy and Nature, vols. xxviii. to civ. 


Our Astronomical Column. 


Approaching Return op Pons-Win necke's Comet. 
—Among the periodical comets due to return this 
year that of Pons-Winnecke presents the most 
interesting possibilities. The comet will be near the 
earth at the time it arrives at perihelion at about the 
end of June or early in July next, and as its orbit 
lies very near that of the earth a meteoric shower 
seems highly probable. 

The first abundant exhibition of mct.-ors from this 
Source appears to have taken place on June 28, 1916, 
when It was witnessed by Mr. W. F. Denning at 
Bristol, who pointed out in Nature of July 27 of that 
year the significant resemblance of orbit between the 
meteors and Pons-Winnecke’s comet. 

The last return of the comet to perihelion occurred 
on September 1, 1915, and, the shower of meteors 
having been observed at Bristol ten months later, the 
stream must be fully 600,000,000 miles long. If the 
display should fail to be visible at the end of June 
next it should certainly return next year. 

The radiant point is situated a few degrees north¬ 
east of the star Eta in Ursa Major, and the radiation 
appeared to be very diffused in June, 1916, so that it 
was difficult to ascertain the exact centre. In former 
years the comet of Pons-Winnecke was always suffi¬ 
ciently distant from the earth to escape contact of 
its materials with our atmosphere, but during the 
last half-century the planet Jupiter has materially dis¬ 
turbed its orbit, and brought that section near peri¬ 
helion extremely close to the earth. 

Stellar Parallaxes. —Yerkes Observatory Publica¬ 
tions, vol. iv., part 3, contains parallaxes of fifty-two 
stars obtained photographically with the great Yerkes 
refractor by Mr. G. van Biesbroeck and Mr. H. S. 
Pettit, A" yellow colour-filter was used, and the 
bright stars were cut down 6 mags, or thereabouts 
by a double rotating sector. The stars are partly 
fundamental ones, partly faint stars with large p.m. 
The following are some of the more interesting 
results:—Aldebaran 0-047*, Castor 0*059*, Procyon 
0307*, B.D. +67-552° 0106* (this is tfie first deter¬ 
mination made for this star), Lai. 31185 0*382*, { Her- 
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culig 0095", Barnard's p.m. star 0*509", and Vega 
0114". The average probable error is o-oio". 

Two more Publications of the Allegheny Observa¬ 
tory (vol. v., Nos. 4 and 5) have been received, and 
contain parallaxes of eighty stars, many of them 
now determined for the first time. The average 
jrobable error is 0008". There are only two paral- 
axes exceeding 01", viz. Pi II. 123 0145" and O.A.N. 
21338 0134" (first determination). Other interesting 
stars are a Trianguli 0-045*, 8 Cephei 0006", 54 Piscium 
0096", ^Andromecke 0033", Furuhjelm’s companion 
to Capella 0-071" (this is easier to measure than 
Capclla itself, and from the common p.m. the paral¬ 
lax must be appreciably the same), »j Gcminonim 
0016", Lai. 33439 0-095" (Adams and Joy found 
0087" spectroscopically), and Pi XXIII. 218 0092*. 

Catalogue of Nov^e. —The Japanese Astronomical 
Herald for October, 1920, contains a very useful cata¬ 
logue of novae, giving their, R.A. and decl. for 
moo, the date of outburst, and other particulars. 
Tycho Brahe’s star of 1572 is No. i,and Mr. Denning’s 
nova of last August No. 41, The average in the 
last thirty years has been just one per annum. The 
nova of 1885 in the Andromeda nebula and the other 
faint novae recently detected in spiral nebulae have not 
been included in the list. The galactic co-ordinates are 
given, and the distribution of novae in the four quad¬ 
rants is as follows : 

Galactic hong . 

o° to 90° 

90° to 180° 

180° to 270° 

270° to 360° 

The deficiency in the third quadrant does not seem 
to be explicable as a result of south declination, for 
there are practically as many stars south of the 
equator as north of it (twenty to twenty-one). There 
are fourteen stars south of decl. -20°, which is the 
full number to be expected In this zone, one-third of 
the whole sphere. Hence the unsymmetrlcal dis¬ 
tribution gives some grounds for conjecturing that th« 
galaxy may be nearer to us in the first and fourth 
quadrants. 


No. of Novas 
1 
16 
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Federal Science during the World-war: 

By Prof. Grenville 

I N Nature, vol. xciv., p. 94, on the last day of the 
eventful year 1924^ a sketch was given of the 
publications of the Geologische Reichsaostalt of 
Vienna from 1911 to 1913. Ine reduction in the scope 
of the institute, necessitated by political rearrange- 
ments, was recently referred to with some regret, and, 
now that international communications are restored, 
we are enabled to welcome the volumes issued during 
the years of war. The maintenance of the /uhr- 
buch in its well-known handsome form is a remark¬ 
able testimony to the energy of Dr. Tictze and his 
staff. While machine-guns rattled above the glaciers 
of the Order and slaughter surged from Caporetto 
to the sea, the Reichsanstalt not only discussed 
questions of philosophic interest, but even printed 
the results in anticipation of the return of happier 
times. Colour-printed maps and sections and photo¬ 
gravures of fossils accompany these volumes, 
which from January, 1914, to December, 1918, 
occupy a width of 15 cm. on our shelves. The Ver - 
hanalungen give us an extra thickness of 7 cm. This 
method of statement may appear crude in a matter 
of scientific, output; but could we have claimed as 
much from H.M. Stationery Office in London if a 
lithe and indefatigable enemy had been battering our 
defences no farther away than the line Middlesbrough 
—Baugh Fell—Morecambe Bay? 

Many of the recent papers in the Jahrbuch 
naturally treat of local details, and describe observa¬ 
tions made during long mapping in the field; but 
few of them are devoid of wider applications. The 
fascinating mass of the Wetterstein on the northern 
wall of Tirol occupied O. Ampferer and O. Schlagint- 
weit in the Verhandlungen in 19T2. K. C. von 
Loesch (]ahrb., 1914, p. 1) has now made a close 
study of its “ Schollenbau ” and that of the parallel 
Mieminger range immediately to the south, which 
is well known to travellers down the Inntal between 
Imst and Innsbruck. Von Loesch is particularly 
concerned with the lateral movements that followed, 
after an interval of repose, the main overfolding from 
the south. His summing up fails to give a com¬ 
prehensive view of the westerly movements of the 
isolated blocks—a feature first indicated by Ampferer. 
One would like to know whether these may be fairly 
compared with the settling down and spreading of the 
front of a wave that has subsided on a shore. The 
question of how far the tension evidenced bv 
“explosive ” outbreaks of rocks in Alpine mines anci 
tunnels is a heritage from the Miocene movements 
is considered a few pages later by K. A, Weithofer, 
of Munich (** Uebcr Gebirgsspann ungen und Gebirgs- 
schlage,” 'Jdhrb., 1914, p. 99). His paper discusses 
such occurrences in general, and concludes that no 
single explanation applies equally to all. 

E. Fugger (1914, p. 369) describes the delight¬ 
ful country of the Tennengebirge south of Salzburg, 
where the Triassic rocks of the Eastern Alps first 
reveal their beauty and fascination to the traveller on 
the road to Radstadt. He quotes from F. WUhner 
an explanation of the double gorge of the Salzach 
above Golfing, where a climb 1 b made to the Lueg 
Pass along a dry ravine partly choked with glacial 
detritus. After the Ice age the river failed to return 
to Its old grhovfe, from which it was banked out by 
ddbris, and it carved the deep and impassable gorge 
of the Oefen dose alongside. A rock-ridge only 
2P0 m* wide separates the two ravines. 

As an etamjJle of research into the stratigraphical 

\ NO. 2673, VOL. 106 ] 


Geology in Austria-Hungary in 1914-19. 

A. J. Cole, F.R.S. 

problems of the Eastern Alps we may citjp W. 
Hammer’s far-seeing paper on the Bundnerschiefer 
of the Upper Inntal, with its numerous sections, and 
two coloured maps on the large scale of i : 25,000 
(1914, pp, 441-506). The Bundnerschiefer, corre¬ 
sponding with the schtstes lustrds of the Western 
Alps, occupy small areas south of Landeck on the 
margin of the gneiss, and present the usual difficul¬ 
ties of correlation. Hammer records interesting 
breccias with limestone fragments containing radio- 
laria; but fossil evidence is practically wanting. He 
inclines to the view that the beds are metamorphosed 
elements of Upper Cretaceous rather than older 
Mesozoic strata. Exotic Triassic masses appear 
among them in a disconcerting way (section on p. 453, 
etc.), and pebbles of Triassic rocks occur in con¬ 
glomerates of the Biindner series. 

Hammer continues (1918, p. 205) his studies 
in the Landeck district by a description of the zone 
of phyllites, associated with mica-schists, that runs 
along the north side of the Silvretta and Oetztal gneiss 
from St. Anton on the Arlberg to the village of Roppen 
in the Inntal. The series dips towards and under 
the gneiss, just as the Bundnerschiefer do from an 
opposite direction. The phyllites are overlain uncon- 
formably by the Verrucano, which was formed be¬ 
tween the Armorican movements and the Triassic 
period. Their relations with the gneisses seem due 
to the early earth-movements, but here and there 
intrusive gneisses have invaded them. An interesting 
type (p. 216), the “ Feldspathknotengneis,” occurs 
in the phvllite series, and is marked by the 
development of albite in an originally sedimentary 
rock. The growth of the felspar has no connection 
with contact-action. 

F. Angel and F. Heritsch, both of Graz, found an 
almost ideal working-ground on the Stubalp, part of 
the noble wall of crystalline rocks that hems in the 
basin of Graz on the west. The position of Austria 
in the world-war was so enforced and so anomalous 
that we may sympathise with these geological en¬ 
thusiasts when they write of their mountain fastness : 
“ Die Liebe zur Heimat, die Kreude an den Bergen 
hat uns immer wieder dorthin geliihrt, wo wir den 
Jammer des Krieges vergessen konnten. Die 
Forscherlust war die Begleiterin unserer Wander- 
ungen.” F. Angel contributes detailed petrographic 
studies of the rocks encountered, which include both 
a sedimentary and a gneissic series; but the chief 
point of general interest lies in Heritsch’s conclusion 
(p. 203) that the whole mass and its present structure 
are of pre-Cambrian age. The Stubalp thus seems 
to be an antique block worked up, perhaps, but by no 
means obliterated in the later tectonics of the Alps. 

The attention given in these recent volumes to 
Bohemia, mainly through the work of Czech geo¬ 
logists, leaves a serious heritage to the revived States 
Lhat look tp Prague as their intellectual centre. The 
old question of the Silurian “colonies,” and the 
work of J. E. Marr in giving them a tectonic signi¬ 
ficance, come up again in E. Nowak’s researches on 
the southern edge of the basin (1914, p. 215) and in 
F. Wahner’s paper (1916, p. 50) on the structure of 
central Bohemia, which recognises in the basin the 
remains of a formerly extensile and crumpled 
mountain range. This seems to have existed in Upper 
Devonian times, and one is tempted to ask if, with 
the north-east strike impressed upon its constituents, 
it cannot be regarded as part of the Caledonian con- 
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tinent go well revealed in north-western Europe. The 
ma^n folding, however, in Bohemia and Moravia, 
accompanied by great intrusions of granite and the 
formation of large areas of gneiss, occurred in con¬ 
nection with the “Variscan” movements—that is, in 
Upper Devonian and Lower Carboniferous times^- 
thus heralding, and still at a long distance, the 
Armorican movements of the west. This fact is 
emphasised by Radim Kettner, writing from Pfibram 

(1917, p. 251). . J 

In the same year (p. 267) J. Woldfich examined 
the Cretaceous fauna of Ncratovic, where concretions 
containing 50 per cent, of calcium phosphate interest¬ 
ingly occur. This discovery is compared with the 
presence of phosphatic nodules in the Cretaceous of 
France and England, and (p. 321) the fauna is 
described in relation to its western representatives. 
In the volume for 1915 (p. 1) C. Zahdlka contributes 
a far-reaching memoir on the Cretaceous system in 
the Sudetic region and its equivalents in the western 
lands of Central Europe. This includes many pleasant 
references to the comradeship shown to the author by 
French geologists, and the name of Valmy, where 
the First Republic answered the proclamation of the 
coalised kings, appears here happily (p. 109) in con- 
nection with field-work on the zone of Inoceramus 
labtatus . There is much in this extensive paper to 
interest English geologists, who must, by the way, not 
overlook Richard J. Schubert’s paper (1Q15, p. 277) 
on otoliths of Barton Cliff in Hampshire, collected 
by H. Elliot Watson and sent to the author by Col. 
C. D. Shepherd. Schubert’s death at the head of 
his company in the heroic fight at Gorlice on the 
Russian front (obituary by O. Ampferer. T915, p. 261)1 
removed a very active and much-loved personality 
frorh the ranks of the Reichsanstalt. 

British and Indian geologists may also note Rudolf 
Zuber’s contributions to the geology of the Punjab 
(1914, p, 327), resulting from explorations organised 
bv an English oil company in 1013. There are two 
highlv suggestive diagrams showing the interlocking 
of different tvpes of Eocene strata, including the salt- 


clay series, and their folding in the great Himalayan 
movements to form the present Salt Range. 

Broad questions of petrography have not escaped 
the attention of the Reichsanstalt, such as Bruno 
Sander’s “Beitrage aus den Zentralalpen zur Deutung 
der Gesteinsgefuge ” (1914, p. $67), in which the 
stratified and folded structures in many crystalline 
rocks are recognised as of earlier date than the crystal¬ 
lisation of their present mineral constituents; or the 
extensive study of peridotites and their allies involved 
in F. Kretchmer’s memoir on u Der metamorphe 
Dioritgabbrogang im Spiegiitzer Gebirge" (1917, p. r). 
Palaeontology is represented by* a number of short 
papers, including one by J. V. Zclizko (1918, p. 113) 
on a small species of Hon from the Pleistocene of 
Wolin,in southern Bohemia. One large folio memoir, 
on Oxynoticeras, by J. von Pia, was issued in 1914; 
it includes the usual considerations in regard to what 
constitutes a genus or a species, to which we are 
accustomed when ammonites are brought into the 
arena. In critical biography E. Tietze’s “Einige 
Seiten iiber Eduard Suess ” (1916, p. 333), a paper of 
more than 200 pages, is a very memorable review of 
the recent history of geology. Even the papers on 
economic subjects reflect the calm detachment of the 
institute, encouraged to carry on its work with a 
cosmopolitan outlook, during a catastrophe that has 
broken the bonds of man to man by more than in¬ 
exorable death. Even F. von Kerner’s study (iqi6, 
p. 145) of the water-supply in the Middle Dalmatian 
karst-region, with its valuable series of sections, will 
be to the advantage of the Slavonic peoples rather 
than to those who blasted their trenches on the Carso 
in the hope of retaining a sovereignty at Trieste. And 
so, indeed, it should be alwnvs. The Austro-Hun¬ 
garian Festland has become broken into horsts and 
Graben ; but will not time smooth the faulLscarps 
that now loom up as separating walls? The best 
guarantee of scientific co-operation is to be seen in 
the names of those who have, during years of bitter¬ 
ness and division, contributed in serene hopefulness 
to the sum of human knowledge. 


Measurements of the Angular Diameters of Stars* 


A*FTER the successful measurement of Gapella as 
a double star by Prof. A. Michelson’s interfero¬ 
meter method applied to the 100-in, reflector at 
Mount Wilsorf, it was known that he intended to 
attempt the more difficult feat of measuring stellar 
diameters. The most hopeful stars to choose for the 
purpose are the. giant red stars. Prof. Eddington 
mnde some estimates of their angular diameters in 
his inaugural address to Section A of the British 
Association last August (Nature, September 2, 1920, 
p. 14). Taking the temperature and surface bright¬ 
ness derived from the distribution of energy in the 
spectrum, the angular diameter (which is independent 
of the assumed distance) is deducible from the 
apparent magnitude. The highest estimate for 
any star was that for Betelgeux, the value being 

'the daily Press of December ,3T announced that 
Prof. Michel son read a paper before the American 
Physical Society in which he stated that he had 
determined that the diameter of Betelgeux was 
260,000,000 miles, or three hundred times that of the 
sun. As the assumed distance of the star was given 
as 150 light-years, we may infer that the measured 
anjrular dinniptcr was 0-061*—a close agreement with 
Prof. Eddington’s estimate. 1 Once the angular dia- 

l A later communication % ivo» 0*046" as th« measured diam«t«r.. 
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meter of a single Ma star is determined, those of 
all the stars of the same spectral type can be deduced 
from their apparent magnitudes. The huge bulk of 
Betelgeux is a striking illustration of Prof. H. N. 
Russell’s theory of giant and dwarf stars. Its density 
is presumably very low, otherwise an improbably high 
value of the mass would result. 

Some further details of the result obtained at Mount 
Wilson were communicated in a letter from Prof, 
G. E. Hale which was read at the meeting of the 
Royal Astronomical Society on January 14. The 
apparatus consists of two periscopes fixed to a frame 
at the object-end of the tube of the* 100-in. Hooker 
reflector. The outer mirrors are some 20 ft, apart, 
but the distance is capable of being varied. 'The inner 
mirrors are about 4 ft. apart; this is merely a matter 
of convenience, the beams being brought down the tube 
on opposite sides of the Cassegrain mirror. An addi¬ 
tional plane mirror is used for reflecting the light up 
the polar axis. The measurement of a star’s diameter 
is effected by varying the distance between the outer 
mirrors and finding the points at which the interfer¬ 
ence fringes disappear. The actual observation Is 
very tedious and difficult; it was stated that haH an 
hour was required each time the mirror was moved 
before the visibility of the fringes could bp tested* 
Moreover, in measuring a star disc, observations Ore 
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required ill different azimuths to ascertain that we 
are dealing with a single circular disc, and not with 
two neighbouring discs, as in the case of Capella. 
The resulting angular diameter is 0-045* ! Prof. 
Eddington had predicted 0*051* from the visual 
magnitude and assumed surface brightness, and Prof. 
Sceliger deduced 0042* in a somewhat similar 
manner. The linear diameter found (about 300 times 
that of the sun) depends on the assumed parallax, 
which, unfortunately, is decidedly uncertain; further 


determinations seem urgently to be called for. Prof. 
Lindemann pointed out the extraordinarily low 
density that such a diameter implies if we assume 
that the mass is of the order of twenty-five times that 
of the sun. „ 

Other stars for which a diameter determination is 
hopeful are Antares and Aldebaran, and possibly 
Arcturus. Sirius and Vega will doubtless be 
attempted, but with less prospect of success. 

A. C. D. C. 


Culture and Environment in the Cameroons. 


F EW areas in the African continent present 
problems of greater interest to the anthropo¬ 
logist than the Cameroons. Although the Germans 
produced a considerable amount of literature relat¬ 
ing to the area while it was under their rule, there 
is still a great deal of work to be done before 
the complex ethnology of the country is elucidated. 
Capt* L. W. G. Malcolm, who saw service in the 
Cameroons during the war, is preparing a monograph 
which will be one of the first-fruits of our occupa¬ 
tion. At a recent meeting of the Royal Anthropo¬ 
logical Institute he gave 4 preliminary account of 
certain questions connected with the distribution of 
types of culture and its relation with the geographical 
environment. 

In the Cameroons there are three main racial 
stocks, namely, the Bantu-speaking tribes, the 
Sudanese, and the Pvgmies. Subsidiary immigrant 
races occupy certain areas in the north-east. Between 
the Bantu-speaking tribes and the Sudanese there are 
n number of tribes, some of which do not speak Bantu 
languages, and there is a distinct boundary between 
the Bantu-speaking and Sudanese races which is 
determined solely by the geographical nature of the 
country. 

The material culture of the grassland area reveals 
the fact that the problem is of a most complex 
character. When dealing with tribes of mixed affini¬ 
ties it is extremely difficult to determine the various 
strata. Not only is there a local mixing of the tribes, 
but there are also various elements which have been 
brought in bv invading tribes. This is particularly 
the case in Bagam, where the tribe has been in¬ 


fluenced particularly from Bamum, in the north-east, 
while from Babanki, in the north, various forms of 
iron weapons have been introduced. The Balls have 
introduced among the grassland tribes the sleeveless 
gowns worn by the men. After Hausa and Fulani 
elements and the influence of the forest-belt tribes 
have been eliminated, it would appear that the chief 
characteristics of the grassland culture are weapons 
of copper, iron, and brass; socketed spearheads; a 
simple bow made from raphia palm, with a flat bow¬ 
string ; arrows with wooden points; shields, either 
plaited or reinforced with wood; wooden slit-gongs; 
drums with skin tympana and wooden tautening 
wedges; flanged iron bells; iron-working (smelting 
and smithing); brass castings (Bagam and Bamum); 
pottery (coiled in the north-cast); jutan cloth and 
woven fibre; decorative art with triangles and zig¬ 
zags; cicatrisation; filing or chipping of the incisors; 
smoking pipes of metal and clay; animal and ances¬ 
tral cults; and the use of carved masks and images. 
One of the most obvious and striking peculiarities of 
the grassland culture, however, is the quadrangular 
hut, with pyramidal or conical roof, ranged in streets, 
which differs distinctively from the forest-belt hut 
standing in its own irregularly placed clearing. 

Capt. Malcolm’s careful analysis of the culture of 
one area only of the Cameroons, even in this pre¬ 
liminary form, was not merely an indication of the 
extremely interesting material which still awaits 
investigation; it was also a valuable object-lesson 
of the method of studying a backward population 
which should form the essential basis of our ad¬ 
ministration in this and similar areas. 


The Science Masters’ Association. 


the invitation of the Board of the Faculty of 
Natural Science, the annual meeting of the 
Science Masters’ Association was held in Oxford on 
January 4-7. About, two hundred members attended, 
and by the kindness of the Master of Balliol and the 
President of Trinity they were housed in these two 
colleges. 

The meeting began on the evening of January 4 
with the address of the president (Mr. A. Vassall, of 
Harrow) on “Some Aspects of Science and Educa¬ 
tion.” Mr. Vassall dealt with education in science 
from the preparatory school to the university* and 
shotved the evils of teaching in the earlier stages as 
if all the boys were ultimately to become specialists. 
The teaching should be such as to give every boy an 
opportunity of realising the scope and aims of science. 
It should impart to every bov the understanding of 
scientific problems necessary for the equipment of a 
modern State, and not be merely a training for future 
work hi science, which in many cases will never be 
taken up seriously. 

A lecture on spectroscopy, given by Prof. T. R. 
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Merton, was concerned largely with the part played 
by observation and technique; observation cannot be 
effective with fault\ apparatus. In the spectroscopy 
of gases the influence of traces of impurities is very 
great, and many beautiful experiments were shown 
to illustrate the methods of dealing with them. The 
conditions under which nitrogen gives a band spec¬ 
trum and a line spectrum were shown; a tube was 
exhausted and filled with helium sufficiently free to 
enable the conditions for obtaining either a band 
spectrum or a line spectrum to be demonstrated. 
Also, a striking experiment was shown by which the 
presence of neon in the atmosphere was made evi¬ 
dent. The method of getting hydrogen into and out 
of tubes by means of a heated side-tube of palladium 
was illustrated, and the curious fluorescence of parts 
of the human body was shown by illuminating the 
audience by light of wave-length about 3660 A.U., 
obtained by using a quartz mercury vapour lamp and a 
screen of special glass devised by Prof. R. W. Wood. 

There were demonstrations In the various Univer¬ 
sity laboratories, illustrating much of the teaching 
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work of the University and some of the current inves¬ 
tigations. Demonstrations were also given of the 
use of the microscope for the study of crystallisation, 
by Mr. T. V. Barker, who had prepared a pamphlet 
outlining a course of study suiLablc for schools, and 
of glass-blowing by Mr. B. Lambert, who gave many 
valuable hints on dealing with operations which are 
constantly a source of difficulty in making apparatus. 
All these demonstrations were repeated next day, and 
the association is greatly indebted to the distinguished 
University teachers who expended so much time and 
care on them. 

A lecture on the control of growth was given by 
Mr. J. S. Huxley. After explaining the charac¬ 
teristics of the life-cycle of all animals, the lecturer 
showed how the growing stage could be accelerated 
or retarded by external conditions in the case of some 
lower organisms, and illustrated cases where it can 
be reversed. Two opposing processes may be dis¬ 
tinguished, and bv stimulating one or the other the 
progress of the resultant change can be controlled. An 
interesting case was related of an Australian soldier 
whose mind, as the result of shell-shock, reverted to 
the infantile stage, but, happily, on his return to 
Australia it developed again to the normal condition. 
Mr. Huxley went on to describe experiments with 
mice, the average life of which had been extended 
about 20 per cent, beyond the normal duration, and 
the treatment of a rat which had its vouth restored 
after reaching a state of marked senility. Tn con¬ 
clusion, the opinion was expressed that in the course 
of time it would be possible to extend the duration 
of man’s life very appreciably. 

A lecture on indicators and the law of, mass action 


was delivered by Brig.-Gen. Hartley. The lecturer 
pointed out and illustrated the confusion resulting 
from the idea of neutralisation, and showed that the 
way to obtain a clear insight was to regard the 
indicators as weak acids or bases (fortunately the 
tautomeric changes need not be considered here) and 
work quantitatively in terms of the hydrion concen¬ 
tration from the known dissociation constants. Brig.- 
Gen, Hartley illustrated this by making four sets of 
solutions in which the hydrion concentration varied 
by factors of io from io“* to io“ 10 (made by adding 
to N /10 acetic acid the calculated amounts of a solu¬ 
tion of sodium acetate, as by this method the acci¬ 
dental introduction of impurities does not seriously 
alter the hydrion concentration), and adding to ail 
the members of each series methyl-orange, methyl- 
red, phenolphthalein, and litmus respectively. It 
was then evident between what limits of concentra¬ 
tion the colour change occurs in each case. Graphs 
were made showing the resultant hydrion concentra¬ 
tion when various amounts of a particular alkali were 
added to 25 c.c. of a given acid. From these graphs 
it was at once evident what would be a suitable 
indicator and how sharp the colour change would be. 
Some further graphs showed the immense difference 
that would result if the constant for water were to 
have a different value. 

In a lecture on the Hedjaz Mr. D. G. Hogarth 
gave an account of the geographical conditions and 
a most interesting review of the political positions 
since iqi4 and their bearing on the war in the East. 

Throughout the meeting there was an exhibition 
of apparatus and books by manufacturers and 
publishers. 


Research on the 

T HE pink boll-worm, the larval stage of the 
Tineinid moth, Gelechia gossypiella, Saunders, 
is responsible for considerable damage to cotton in 
most cotton-growing regions, and its importance in 
Egypt has led to an extensive study of its habits and 
of methods of control (H. A. Ballou, 1920, “The 
Pink Boil-worm,’ 1 Report of Ministry of Agriculture, 
Egypt; L. H. Gough, 1919, “On the Effect Produced 
by the Attacks of the Pink Boll-worm on the Yield 
of Cotton-seed and Lint in Egypt,” Agricultural 
Journal of Egypt, vol, lx.). 

The pink boll-worm was first discovered in Egypt 
in 1910, probably having been introduced in cotton 
from India, and in 1912 it had attained a position of 
first importance as a pest of cotton in that country, 
and since that time it has been the principal pest 
of this crop. . „ . 

In its adult state Gelechia gossyptella is a small 
moth with a wing-spread of between 15 and 19 mm. 
The general colour of fresh specimens is coppery- 
brown with blackish spots varying in size and inten¬ 
sity. The eggs are laid on the green parts of the 
cotton plant, and the larvae make their way to a boll 
or bud, where they feed inside the developing seeds 
or upon the ovules. When fully grown, the larva 
measures 10 to 12 mm. in length, the pinkish colour 
occurring in broad transverse bars on a yellow ground, 
and may pupate in the boll or seed or enter the earth. 
The larval state lasts from ten to nineteen days, but 
late in the season the larva, instead of pupating when 
full grown, may enter a resting stage, in which it 
may remain for as long as thirty months. This is 
the most important stage in the life of the insect, 
and the principal effort at control is directed at the 
larv® before and during this stage. 
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Pink Boll-worm. 

The pink boll-worm damages cotton-seed in the 
boll, and its attacks result in reduced and weakened 
lint and reduced seeds, which may be light in weight 
and of low germinating power. 

Legislation has made it compulsory for all plants 
to be pulled, and the remaining bolls destroyed, by 
a certain date, which varies between December 15 
and January 15 in different districts; it has enforced 
the provision of approved machines for treating all 
seed in the ginneries by heat or fumigation, and 
made it compulsory for all 9 tores containing cotton¬ 
seed to be screened from May to August to prevent 
the escape of adults. 

The first campaign on a large scale against the 
pink boil-worm was carried out in 1916, and aimed 
at the destruction of resting larva in the bolls left in 
the field after the crop had been gathered. The 
method which is recommended for the future is for 
the cotton sticks to be removed from the field before 
cleaning, taken to a central place, and there cleaned 
by drawing through a comb or rake, no sticks to be 
allowed into a village until all have been passed by 
an inspector as clean, and the unclean sticks 
destroyed. 

The picking of the crop should be as early as 
possible, as the attack of the pink boll-worm is more 
severe late in the season, and also the later larv® 
are more likely to pass into the resting stage by 
which the infestation of the following year is 
caused. 

Treatment of cotton-seed by heat at a temperature 
of from to 73® C, was found to be effective 
in destroying all resting-stage larvae, while baying 
little effect on the percentage of germination of the 
seed. 
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The Optical Glass Industry. 

T HE Daily Telegraph published in its issues of 
December 28 and 29 two articles on the optical 
glass industry in this country, in a leading article of 
January 6 it says that, as England gave her scientific 
experimenters no assistance, supremacy in this highly 
skilled industry passed over tt> Germany, the Govern¬ 
ment of which had had the insight and the foresight 
to gauge its actual and potential value. When war 
broke out in 1914 there was but one firm—Messrs. 
Chance Brothers and Co., Ltd.—manufacturing 
optical glass in the British Empire. The consequence 
was that during the first year of the war our armies 
and our fleets could not be equipped with the optical 
glass required. Thanks to the brilliant research work 
of Sir Herbert Jackson and his colleagues on the 

Glass Research Committee of the Institute of 

Chemistry; to the investigations and work of Messrs. 
Chance Brothers; and, later, to the work done 
by the Derby Crown Glass Co., Ltd., by the end 

of the war British optical glass was as good as 

German, and was being produced in quantities 
sufficient to meet every demand. Messrs. Chance 
Brothers were manufacturing in one year optical 
glass sufficient to meet three years of the whole 
world's peace demand before the war. The Derby 
Crown Glass Co., which, before it was requested 
to do so by the Optical Munitions Department of 
the Ministry of Munitions, had not made an ounce 
of optical glass, is now producing some seventy or 
more different types and varieties “of a quality/* 
says Prof. Cheshire, “which challenges comparison 
with the best in the world.” Nor is this all. The 
establishment of the British Scientific Instrument 
Research Association, of the Department of Technical 
Optics at the Imperial College of Science and Techno¬ 
logy, and of the Department of Glass Technology at the 
University of Sheffield, and the work of the National 
Physical Laboratory are all designed to consolidate 
and extend the ground gained, so that our manufac¬ 
turers may keep in the front rank and not again 
allow themselves to be outstripped. But, the Daily 
Telegraph points out, the industry is again exposed 
to the full blast of German competition, more formid¬ 
able now than ever because of the state of the 
German exchange. The editorial article in our con¬ 
temporary concludes by endorsing the demand of the 
industry that the Government shall implement the 
verbal assurances given during the war, and, bv a 
system of importation only under licence for a period 
of, say, seven years, enable this industry—"of all 
others a key industry ”—to be safely tided over this 
abnormal period. 


Mineral Resources of the United States. 

A TTENTION may be directed to Bulletin No. 666 
7** of the United States Geological Survey, recently 
issued, entitled ” Our Mineral Supplies,!' which gives a 
brief account of the mineral resources of the United 
States, compiled from the point of view of the import¬ 
ance of rendering the United States economically in, 
dependent of the rest of the world so far as mineral 
output is concerned. Even before America took part 
m the war it was recognised that her stocks of im¬ 
ported minerals were likely to be exhausted, or at any 
rate seriously depleted, and that it was necessary to 
take measures to ascertain how far it was possible to 
replace these minerals from home resources. Certain 
minerals were imported from choice rather than from 
necessity, because they could be obtained of higher 
grade, or snore convei iently, or more cheaply from 
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abroad, and in these cases it was only necessary to 
stimulate the home production. In a tew other cases 
the minerals were imported because they either did 
not occur at all or did not occur in workable quantities 
or under workable conditions within the United 
States. The list of such minerals is, however, 1 sur¬ 
prisingly short. All minerals arc here classified tinder 
three beads, namely : Class 1, domestic mineral sup¬ 
plies adequate to all probable peace and war needs 
of the United States; Class 2, domestic mineral sup¬ 
plies sufficient for a large part of the peace and war 
needs of the United States; and Class 3, domestic 
mineral supplies inadequate in quantity or quality, 
or both, tor the peace and war needs of the 
United States. This last class includes only asbestos, 
chromite, graphite, manganese ore, monazite, nickel, 
nitrates, platinum, potash salts and tin, and in only 
three of these, namely, monazite, nitrates and potash, 
was there no production at all in 1913, and only in 
the case of nitrates was there no production in 1917. 
In many cases, even amongst those minerals that 
occur but sparingly, the production had increased 
immensely during those four years. Thus, for 
example, the production of chromite was 255 tons in 
1913 and 43,725 tons in 1917. Although not written 
with that object, this bulletin gives a vivid impression 
of the wonderful natural resources of the United 
States. 


University and Educational Intelligence. 

Bristol. —Mr. W. A. Andrews has been appointed 
lecturer on applied chemistry at the Merchant Ven¬ 
turers' Technical College in succession to Capt. H. 
Stanley. Mr. Andrews is at present a member of the 
staff of the Cardiff Technical College. 

Cambridge.— The alternative scheme drawn up by 
one-half of the Syndicate on the relation of women 
students to the University will be submitted to the 
Senate for approval on February 12. A grace is pro¬ 
posed expressing the approval of the Senate of the 
incorporation of Girton and Newnham Colleges into a 
University, which Cambridge University would assist 
and co-operate with in various ways. The women's 
colleges have given notice that they will not take 
any steps towards the formation of a separate Uni¬ 
versity even if the report is approved, so that the 
questfon will not apparently be much affected which¬ 
ever way the voting goes. 

Prof. Burkitt has offered the University, on behalf 
of a number of people interested in Oriental archaeo¬ 
logy, a sum of 20L annually to enable the University 
to become "a subscribing learned society” to the 
British School of Archeology in Jerusalem. This 
will give the University the power to nominate one 
student at the school. 


We have received a copy of the annual report and 
statement of accounts of Livingstone College, E.io, 
for the year 1919-20. For more than three years 
during the war the buildings were used as a hospital 
for wounded soldiers, but they have now reverted to 
their proper function of training missionaries in the 
elements of practical medicine and surgery. The use¬ 
fulness of the college has been extended by the decision 
to admit women as students, It is also announced 
that a special residential vacation course will be held 
in. July this year on the care of health in the tropics 
whh practical clinical work. In spite of the strictest 
economy the debit balance increased by 360J. during 
the vear, and the deficit now amounts to 931 1 . Dona- 
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tions towards the financial needs of the college are 
earnestly solicited. 

From the Pioneer Mail for December 34 we learn 
that the Raja of Mahmudabad inaugurated the Muslim 
University of Aligarh on the morning of December 17. 
The proceedings began with a recitation from the 
Koran, after which the Raja Sahib, Who is the first 
Vice-Chancellor of the new University, read his in¬ 
augural address. He gave some account of the his- 
tor> of various Islamic universities, and expressed the 
hope that the new institution would cause a revival 
of old Islamic arts and sciences as well as bring 
modern science within the reach of Muslim youths. 
The same evening, at the dinner given by the Vice- 
Chancellor, the latter suggested that the new Uni¬ 
versity should endeavour to raise funds to render it in¬ 
dependent of Government assistance; to start this fund 
he himself promised to give a lakh of rupees ( 66661 .). 

The Daily Mail is offering four scholarships, each 
of the total value of 250Z., for students who intend to 
study for the degree of Bachelor of Commerce at' 
London University. Candidates must be British-born, 
and they must be engaged, or about to engage, in 
whole-time business employment. The qualifying 
examination will be the London Matriculation 
Examination of June, 1921, and candidates must 
enter for this in addition to applying for the scholar¬ 
ships. Application forms for candidates living within 
the 20-mile radius of London will be available at the 
Efficiency Exhibition, which will open at Olympia on 
February to; those living outside this radius can 
obtain the forms after that date by applying for the 
catalogue of the exhibition, price is. 3<f., to * 4 Effi¬ 
ciency Catalogue," Daily Mail , Carmelite House, 
London, E*C.4. Candidates must show that they are 
engaged, and intend to continue to be engaged, in 
whole-time employment in business and that they 
propose to pursue a regular course of study for the 
degree in commerce. The scholarships will be tenable 
for four years, and payments of the grant will be 
subject to the student’s progress. 

The second Congress of Universities of the Empire 
will be held at Oxford on July 5-8 of this year. 
As at the first congress, which met in London 
in 1912, it is expected that there will be a large 
attendance of representatives of the universities of 
the United Kingdom and of the King’s Dominions 
overseas. For a month all delegates from overseas 
will be the guests of the home universities; the latter 
will be visited in turn either before or after the full 
meeting of the congress. In August last letters were 
addressed to all the universities overseas, and in 
October a similar circular was sent to all the universi¬ 
ties of the United Kingdom, asking for suggestions 
for the agenda for the coming congress. A sub-com¬ 
mittee consisting of the officers of the Bureau and the 
Vice-Chancellors of Oxford and Cambridge sat to 
consider the answers received, and it was decided that 
the so' nnd roni^ress should be devoted to considera¬ 
tion* of the chief fields of university activity, par¬ 
ticularly f o those which are new and likely to be 
viewed from diverse points of view. The agenda 
thorofn^c musics of subjects dealing with the position 
of ►fc- regard to secondary, adult, 

tni rommercinl education; with uni- 

vpr?i*v »*».*•-:,research, and finance; and with the 
^ ,nnv - interchange of teachers and students 

hetman rftffnrpnt universities. Lord Curzon, Mr. 
a t n- UrMir. T ord Haldane. Lord Crewe, Lord 
rf nM-inirth. Lord Shaftesbury, Lord Robert 
Cf'M Ken von will preside at successive 

rnoo*;-*.*- rf ronr'ress. 
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In March of last year a Royal Commission was 
appointed to inquire into the financial resources and 
working of the University of Dublin and of Trinity 
College, Dublin, and to consider the application made 
by the University for State financial assistance. The 
report of the Commission* of which Sir Archibald 
Geikie was chairman, has been issued as a Parlia¬ 
mentary Paper (Cmd." 1078). The Commissioners 
estimate that the annual cost over and above the 
present expenditure of the college of, carrying into 
effect various recommendations will be 49,000!., and 
that a further sum of 113,600!. will be required to 
provide for new buildings and equipment, reconstruc¬ 
tion, and necessary repairs. They are unanimously 
of opinion that the existing resources of the Univer¬ 
sity of Dublin should be augmented from public funds 
by an immediate non-recurrent grant of 113,000!. and 
an annual subsidy of 49,000!. The following are some 
of the annual grants recommended :—Physics, 1350I.; 
Dunsink Observatory, 900!.; chemistry, 2228!.; botany, 
2050/.; geology, 1400L; zoology, 2150!.; medicine, 
S692Z.; engineering, 4270Z.; agriculture, 2000!.; the 
library, 1588Z.; research or travelling exhibitions, 
2400Z. Of the capital expenditure 31,500!. is recom¬ 
mended for new construction and renovation for the 
School of Chemistry; 2000Z. for gardens for the School 
of Botany; 7000Z. for a new building for the School 
of Zoology; i6,oooZ. for a new building for bacterio¬ 
logical research; 19,500!. for the Department of 

Physiology; 25,000 L "for, the extension of premises 
and equipment of the Department of Engineering; 
and 12,400!. for a new library building and equipment. 

Engineering education in the United States is 
carried on in two types of institution : universities 
and independent institutes {Higher Education Circular, 
No. 20, of the Bureau of Education, 1920). The 
American university differs in its organisation from 
the universities both of Latin America and of Europe. 
Typically, It contains a number of “schools " to which 
students are admitted direct from the secondary 
schools, and one or more divisions, such as medical 
and law schools, to which students are admitted only 
after they have completed two years’ training in one 
of the schools mentioned above. Engineering is a 
school which offers professional training leading to 
engineering degrees to students straight from the 
secondary schools; generally, engineering schools are 
administered as separate units. The independent in¬ 
stitutes are usually devoted solely to engineering, and, 
academically, the training they provide is of the same 
standard as that offered by the Universities. Both 
provide a course lasting four years which leads to the 
degree of B.S. in some branch of engineering; It is 
at the same time, in spirit and in tendency, a profes¬ 
sional course fitting young men for the immediate 
practice of their professions. In consequence, the 
curriculum is determined by the requirements of the 
profession, and, therefore, somewhat rigidly pre¬ 
scribed. Recently the tendency has been to lengthen 
the training, and several universities are now offering 
five- and six-year courses. The expenses of foreign 
students attending American institutions va*V; 
tuition fees range from 150 to 300 dollars per annum 
in the privately endowed schools, and In State- 
supported institutions from to to 125 dollars a year. 
Living expenses are,assessed at 500 to 700 dollars per 
annum, and further allowance must be made for 
travelling expenses when the institution is some dis¬ 
tance from ports of entry. A list is given of i&f 
schools providing four-year courses in engineering 
which show an : enrolment' of «1,400 students; One 
school alone, the Massachusetts Institute of Techno¬ 
logy, has-accepted 1291 students, while fourteen others 
have bach more than 1000 pupils* - ' 
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Calendar of Scientific Pioneers. 

January 99, 1907, Agnes Mary OlaHca ified*— 

Widely known foe her astronomical writings, Miss 
derke,,Hke Mary Somerville, Caroline Herschel, Ann 
Sheepshanks, and Lady Huggins, was an honorary 
member of the Royal Astronomical Society. 

January 21, 1992, John Oouch Adams died.^Few 
scientific achievements have aroused more interest or 
more controversy than the discovery of Neptune, and 
the careers of few astronomers have opened so bril¬ 
liantly as that of Adams, who simultaneously with 
Leverrier worked out the calculations demonstrating 
the existence of this planet. After working at the 
problem for two years Adams in September, 1845* 
communicated his results to ChalHs, and in October 
to Airy. Leverrier’s papers were published shortly 
afterwards, and Neptune was first seen by Galle at 
Berlin on September 33, 1846. Adams, who was born 
in Cornwall on June £, 1819, became Lowndean pro¬ 
fessor in the University of Cambridge in 1858, and 
m 1861 succeeded Chailis as director of Cambridge 
Observatory. 

January 22, 1799. Horaoe B4nAdict de Sausaure 
died. —Saussure was the first great explorer of the 
Alps. A naturalist and a physicist, he has been called 
“the founder of experimental geology,” and he is said 
to have been the first to place meteorology on a 
reasonable basis. 

January 22, 1940. Johann Friadrioh Blumanbaoh 
died. —For more than fifty years Blumenbach held the 
chair of anatomy at Gdttingen, and wrote works on 
physiology, anatomy, embryology, and ethnology 
which became European text-books. 

January 22, 1967. Sir William Snow Harris died.— 
A prominent worker in electricity, Harris by his new 
form of lightning conductor added greatly to the 
safety of ships at sea. 

January 22, 1906, David Edward Hughes died.— 

Son of a bootmaker who emigrated to America, 
Hughes in 1855 patented his type-printing telegraph, 
and in 1857 came to England. In 1878 he patented 
his microphone. Recognised as one of the greatest 
scientific inventors of the age, he amassed a fortune 
of nearly half a million sterling, which was given 
mainly to London hospitals and scientific societies. 

January 24, 1977, Johann Christian Poggsndorf 
died. —Poggendorf was for fifty years editor of the 
Aniuden der Physik und Chemie. 

January 24, 1914. Sir David QW died.— Astro- 
homer-Royal at the Cape of Good Hope, Gill was one 
of the best known astronomers of his day. He is 
especially remembered for hts great geodetical opera¬ 
tions, his determination of the solar parallax, ana his 
pioneering work in connection with the photographic 
survey of the heavens. 

January 26, 1881. Henry Briggs died.— On the 

foundation of Gresham College, London, Briggs was 
appointed to the chair of geometry, th9 first of its 
kind in England. He was also the first to hold the 
Savllian chair of geometry at Oxford, 

January 29, 1923. Edward Jaimer died.— After 
twenty years’ experimenting, Jenner on May 14, 1796, 
made his first vaccination. Three years later seventv 
London doctors declared their confidence In his dis¬ 
covery, which was soon promulgated throughout the 
world, Parliament acknowledged the country # s In¬ 
debtedness to him by voting him sums totalling 
30,pool. 

Januar y 26, 1999. Arthur Oaytey died.— Senior 
wrangler in 1843, Cayley for many years was a law 
conveyancer, but in 1863 became first Sadlerian pro¬ 
fessor of mathematics at Cambridge* E. C. S. 
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Societies and Academies. 

London. 

Aristotelian Society, January 3.—The Very Rev. Dean 
W. R. Inge, president, in the chair.—C. A, 'Richard¬ 
son : The new materialism. The new materialism 
takes the form of a denial of anything corresponding 
to the idea of “mind” or “subject.” Unlike the old 
doctrine, it does not affirm the reality of atoms; its 
ultimate stuff is sense-material. It reduces the sub¬ 
ject of experience to a series of sense-data, and the 
sense-data are conceived as ontologically independent 
of the subject. Against this it was argued that the 
subject of experience is a real metaphysical existence. 
Experience consists in spiritual activity, and one type 
of this activity is sense-experience. The content, 
sense-data, is the particular form the activity assumes, 
and the form is determined by the interaction of 
individual subjects. The most pressing philosophical 
need of the day is to come to an agreement on this 
point. Until we are agreed as to whether there exists 
the subject or mind there must be disagreement op 
the fundamental matter of philosophy, namely, the 
entities in terms of which theories may be formulated. 
Without a common platform philosophy will be left 
behind, a curious relic, bv the intuitive wisdom of the 
vast mass of humanity. 

Dublin. 

Royal Dublin Society, December 21.—Dr. F. Ei 
Hackett in the chair.—J. J. Dowling and D. D.onnelly : 
The measurement of very short intervals of time by 
the condenser-charging method. An investigation of 
the degree of accuracy obtainable in the measure¬ 
ment of short time intervals by a method in which 
the time interval is determined by observing the 
charge taken up by a condenser connected to a source 
of steady electromotive force through a known resist¬ 
ance during the interval in question. It was found 
possible to measure intervals of thirty millionths of a 
second with an accuracy of one millionth of a second. 
—J. J. Dowling and J. T. Harris: An apparatus is 
described whereby a spark-gap, included in the 
secondary circuit of a high-tension transformer, is 
rendered conducting during one-half of each cycle, 
thus permitting a current to flow in one direction 
only. The primary current energises an electro¬ 
magnet which sets into vibration the diaphragm of 
a KonSg manometric flame, situated in the spark-gap. 
A subsidiar) winding allows the magnet to be polarised 
by a steady current so as to cut out each alternate 
flame oscillation. Various tests of the apparatus are 
described which indicate that very complete rectifica¬ 
tion is obtainable,—J. J. Dowling: A sensitive valve 
method for measuring capacities, with some important 
applications. A steady source of alternating e.m.f. 
is connected to a circuit consisting of a high resist¬ 
ance in series with a condenser. Tne drop of potential 
across the resistance is proportional to the capacity 
of the condenser. The filament and grid of a three- 
electrode valve respectively are connected to the ends 
of the resistance, and variations of the capacity of the 
condenser thus bring about corresponding variations 
in the plate current* The greater part of this is 
balanced by an opposed steady current derived from 
a battery connected through an acHustable resistance 
to the galvanometer terminals. Using a galvano¬ 
meter of high sensitivity, very small variations can 
be detected* The application of thte principle to the 
construction of an ultra-micrometer and of a micro- 
pressure gauge are described. Displacements of the 
order of 10^ T cm* are easily measurable. Further 
work is In progress. 
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Paris. 

Academy of Sciences, December 27.—M. Henri 
Deslandres in the chaii.—H. Douvilte : The Eocene 
-of Peru. From the examination of a number of 
fossils sent by Prof. Lisson (of Lima) it is concluded 
that the views of Grzybowsld, published in 1899, 
must be modified. Only the upper portion of the 
Payta strata can still be attributed to the Pliocene; 
the remainder of the Tertiary Peruvian layers repro¬ 
duces very closely the constitution of the Californian 
Eocene, and, like the latter, contains lignite and oil. 
—P. Termter and W. Kilian ; The age of the glisten¬ 
ing schists of the Western Alps. The age of these 
deposits has been much discussed with widely varying 
deductions. The authors, after a survey of the exist¬ 
ing data, conclude that there is certainty Lias in these 
strata, and very probably some of the Upper Trias.— 
C. Rlchet and li. Cardot : The hereditary transmission 
of acquired characters in micro-organisms. A study 
df the influence of toxic substances (antiseptics) on 
the lactic bacillus, of the immunity acquired by suc¬ 
cessive generations, and of the transmission of this 
acquired immunity to antiseptics.—G. Charpy and J, 
Durand : The melting point of coal. It is well known 
that with certain coals a rise of temperature produces 
a softening, sometimes called the melting point. This 
agglomeration point is very important from the point 
of view of coke manufacture, but it would appear 
that no exact measurements of this temperature nave 
been made. A description is given of the method 
devised to give definite readings, with results for eight 
coals. The “melting point’' is characteristic for a 
given, coal, and is independent of the amount of vola¬ 
tile matter present.—L. E. Dickion: Polynomials 
equivalent to determinants.—S. Bayi: Cyclic systems 
of Steiner.—G. Glraud : Reply to a note by M. Fubini 
pn automorph functions.—P. Humbert; Hvpertoroidal 
functions and their connection with hyperspherical 
functions.—T. Varapoulo* : The zeros of the integrals 
of a class of differential equations.—R. Blrkefand : 
Resolution of the general algebraical equation by 
hypergeometrical functions of several variables.—B. d'e 
Fontvlolant: Calculation of Lhe strengths of circular 
hridges.—H. Godard’ Observation of the Skjellerup 
comet made at the Bordeaux Observatory (3&-CTT1. 
equatorial). Position given for December 17. The 
comet is a nebulosity of about 1' diameter without 
visible nucleus: nth magnitude.—M. Michkovltch: 
Observation of the Skjellerup comet made at the 
Marseilles . Observatory (26-cm. Eichens equatorial). 
Position given for December 20.—A. Hanuon and H. 
Jelstrup; Spectrum of Nova Aquil® III. in July, 1920. 
The two photographs, one of two hours’ and the other 
of one hour’s exposure, showed a large number of 
bright lines on a background of continuous spectrum, 
and, consequently, the identification of the bright lines 
proved to be difficult. A table of the wave-lengths of the 
lines identified is given, and includes lines attributed 
to calcium, helium, iron, hydrogen, and to the element 
characteristic of nebulae.—L. Bloch : Comparison of the 
theories of Lorentz and Mie.— P. Vaillant: The varia¬ 
tions in the electrical conductivity of calcium sulphide 
with temperature. When a thin layer of calcium sul¬ 
phide previously exposed to sunlight is heated its elec¬ 
trical conductivity rapidly increases, passes through a 
very marked maximum, and then decreases almost to 
zero. The phenomenon is closelv connected with the 
state of phosphorescence.—G. Contremoulln* and E. 
pHthomme : The determination of tjie time of exposure 
in radiography.- -P. Lebeau and A. Damiens; The 
composition of some coke-oven gases. Analyses of 
four samples of coke-oven gas made hy a method 
described in an earlier publication. Compared with I 
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coal-gas, the main differences are the lower percentage 
of hydrogen and the high proportion (20 per cent.) of 
nitrogen.—H. Le Chateller: Remarks on the pre¬ 
ceding paper.—M. Godchot: The catalytic addition of 
hydrogen to suberone. By the action of reduced 
nickel and hydrogen at 175® C. suberone is converted 
into suberol. Attempts to form a six-carbon ring front 
suberone by the action of active nickel at 240 0 C. 
were unsuccessful, differing in this respect from cyclo- 
heptane.—P. H. rrltel: The presence of the genera 
Phragmites and Nephrodium in the Pleistocene clays 
of Beneriitra (Madagascar).—A. Nodoa : Solar action 
and the recent atmospheric disturbances.—P. Maid : 
Researches on the assimilation of carbon dioxide by 
green plants. The fresh leaves were heated to 6o° C. 
under reduced pressure and the distillate was received 
in an ice-cooled receiver. In no case could formaldehyde 
be detected, but nearly all plants gave ethyl alcohol, 
acetaldehyde, and nitrous acid. Beans and maize col¬ 
lected in fine weather gave acetylmethylcarbinol, elder 
leaves gave hydrocyanic acid and glycollic aldehyde, 
whilst lactaldenyde was obtained from poplar leaves.— 
A. Deigrez and H. Blerry : Nitrogen equilibrium and 
carbohydrates in the food ration. Below a certain 
limit no other food can replace carbohydrates.—A. 
Mayer, M. Plantefol, and F. Vlis: Poisoning by the 
nitrohalogen methanes. Chloropicrin has the most 
powerful toxic effect; bromopicrin and dichlorodinltro- 
methane are from eight to ten times less active.— 
R, Anthony : Tubular pseudo-hermaphroditism in male 
Cetaceans. — A. Dehorne : The spermatogenesis of 
Corethra plumicornis and eupyrone chromosomes.— 
M. Doyon : Participation of the cellular nuclei in the 
phenomena of secretion. The anti-coagulating pro¬ 
perties of the nucleinic acid of the intestine.—A. 
Malaquin : Sexual and asexual reproduction.—L. 

Cavel : The purification of sewage by the activated- 
sludge method. 

Sydney. 

Royal Society of New South Wales, December 1.— 
Mr. J. Nanglc, president, in the chair.—Dr. J. A. 
Pollock : The stethoscope, with a reference to a func¬ 
tion of the auricle. Various forms of stethoscope are 
considered; the acoustic determination of surface 
vibrations has a definite dynamical aspect when the 
disturbances are very small. Detection in all the 
instances described depends on the movements of the 
surface relative to a steady mass elastically connected 
with it. In detecting small movements with the old- 
fashioned stethoscope, or after the manner of the 
tracker, the mechanism is supplied by the head and 
ear, the auricle having the very definite function of 
acting as the elastic connection between the mass and 
the surface. In other cases where the air disturb¬ 
ances are led by tubes directly into the ear passages 
the mechanical action is recognisable as associated 
with the instruments.—A. R. Penfold : The essential 
oils of Leptospermum odoratum and L. grandiftorum . 
The principal constituents of the former are eudesmene 
and aromadendrene (sesquiterpenes), eudesmol (ses¬ 
quiterpene alcohol), or and p-pinene, with smaller 
amounts of^ a rose-odour alcohol, esters, and 
phenols. This is the first time that eudesmene has 
been found occurring in Nature. Leptospermum 
gr&ndiflorum consists principally of the same two 
sesquiterpenes with an unidentified sesquiterpene 
alcohol.—M. B. Welch : Eucalyptus oil-glands. The 
oil was formerly considered,to be present as a single 
globule contained in a small cavity, but it would now 
appear that jt is rather in the form of an emulsion in 
cavities which usually approach, the surface. Oil 
occurs also in the stems, , buds, fruit,, and, In rate 
species, in the barks. The glands are often more Or 
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less devoid of contents, and in the different species 
show decided variation in arrangement and number. 
Their origin is evidently due to the separation of 
certain cell-tissues and their later disintegration.—Dr. 
G. Harfcer : The temperature of the vapour arising 
from boiling saline solutions. It is shown that the 
temperature of the vapour can be obtained well over 
100® C. by boiling the solution in a hypsometer, either 
by a Bunsen flame or by admission of steam from 
water boiled in a separate vessel With a solution 
of calcium chloride boiling normally at 115° C. a 
temperature of 106° C. was obtained for the vapour 
at a point 10 in. above the boiling solution. It is 
claimed that under the conditions of the experiment 
superheating could not take place.—J. H. Malden: 
Notes on two Acacias. (1) The first is a spreading 
shrub, which may, however, assume an erect habit 
and become 10 ft. high. Its affinities are shown in 
that it was formerly known as Acacia doratoxylon 
var. angustifolta. It differs from that species in its 
habit, in its smaller size, in the short sessile flower- 
spikes, which are axillary and not racemose, and in the 
hairy ovary. It is found chiefly in the New England 
granite country from Howell, near Tingha, as far 
north as Stanthorpe and the Toowoomba district in 
Queensland. (2) The second wattle is submitted as a 
form or race of Acacia pycnantha, Benth., or a new 
species. In its ordinary morphological characters it 
resembles rlflsely the species named, but there are 
important differences in the seedlings, the percentage 
of tannin in the bark, and other characters which 
lead the author to propose it as a new species. The 
type comes from Jerrabomberra, in the Federal Terri¬ 
tory, near Queanbeyan.—E. Cheel : A native tea-tree, 
Leptospermum flavescens var. grandiflotum . This 
plant occurs in the deep creeks and river-beds from 
Penrith, extending to the Blue Mountains on the 
western line, and from Douglas Park to Braidwood 
on the southern line and tablelands. It was suggested 
that the plants were quite different from anv other 
species, and the oil obtained from the leaves by Mr. 
A. R, Penfold tends to confirm this view. 


Books Received. 

The Foundations of Chemical Theory. By Prof. 
R. M. Caven. Pp. viii-f-266. (London : Blackie and 
Son, Ltd.) i2$. 6 d. net. 

A Physician’s Anthology of English and American 
Poetry. Selected and arranged by Dr. C. A. Wood 
and Dr. F. H. Garrison. Pp. xxiii+346. (London : 
Oxford University Press.) 8 s. 6 d. net. 

Les Hommes Fossiles : Elements de Pateontologie 
Humalne. By Prof. M. Boule. Pp, xi+491. (Paris: 
Masson et Cie.) 40 francs. 

Penrose's Annual. Volume 23 of the Process Year 
Book and Review of the Graphic Arts. 1921. Edited 
bv W. Gamble. (London : P. Lund, Humphries and 
Co,, Ltd.: Bradford: The Country Press.) 10$. 6 d. 
net. 

Personal Beauty and Racial Betterment. By Prof. 
K. Dunlap. Pp.* 95. (London • H. Kimpton.) 6$. 
net. 

Practical Dental Metallurgy. By Prof. J. D. 
Hodgen. Fifth edition, completely revised. Pp. 436. 
(London': H. Kimpton.) 15s. net. 
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Science Masters’ Association; Oxford Meeting, 
January 5-6, 1921. Practical Suggestions towards 
the Study of Crystals in Schools. By T. V. Barker. 
(Oxford : The Holywell Press.) is, net. 

Palaontologie und Abstammungslehre. By Prof. K. 
Diener, Zweite auflage. Pp. 137. (Berlin and 
Leipzig: W. de Gruyter and Co.) is. 9 d. 

The Theory of Direct-Current Dynamos and Motors. 
By J. Case. Pp. xiii+196. (Cambridge : W. Heffer 
and Sons, Ltd.) 15$. net. 

An Introduction to the Chemistry of Plant Pro¬ 
ducts. By Dr. P. Haas and T. G. Hill. Vol. i.: On 
the Nature and Significance of the Commoner 
Organic Compounds of Plants. Third edition. Pp* 
xiii+414. (London : Longmans, Green and Co.) 165. 
net. 

A Text-Book of Physics. By Dr. W. Watson. 
Seventh edition, revised by H. Moss. Pp. xxvi+976. 
(London : Longmans, Green and Co.) 21$. net. 

Department of Applied Statistics (Computing Sec¬ 
tion), University of London, University College. 
Tracts for Computers. Edited by Karl Pearson. 
No. ii. : On the Construction of Tables and on Inter¬ 
polation. Part i. : Uni-variate Tables. By Karl 
Pearson. Pp. 70. 3$. 9*/. net. No. lii. : On the 
Construction of Tables and on Interpolation. Partii. : 
Bi-variate Tables. By Karl Pearson. Pp. 54. 3s, 9d. 
net. (London: Cambridge University Press.) 

General Practice and X-Rays : A Handbook for the 
General Practitioner and Student. By Alice V. Knox. 
Pp. xiv+2i4+xxxii plates. (London: A. and C. 
Black.) 15$. net. 

The New Hazell Annual and Almanack for the 
Year 1921. Thirty-sixth Year of Issue. Pp. lvi+ 
823. (London : H. Frowde and Hodder and Stough¬ 
ton.) 7 s. 6 d. net. 

Clouds: A Descriptive Illustrated Guide-Book to 
the Observation and Classification of Clouds. By 
G. A. Clarke. Pp. xvi+136+40 plates. (London : 
Constable and Co., Ltd.) 21$. net 
The Raw Materials of Perfumery : Their Nature* 
Occurrence, and Employment. By E. J. Perry. Pp. 
ix+ii2. (London: Sir I. Pitman and Sons, Ltd.) 
3s. net. 


Diary of Societies. 

THURSDAY, J ax cart BO. 

royal Institution or Orbit Britain, at 3.—Dr. A. Harden: 
Biochemistry (Yitamlnes). 

Royal Society, at 4.30.-6ir Robert Hadfteld, Bart., 8, R. Wil¬ 
liams and I. S. Bowen: The Magnetio Mechanical Analyst* 
of Manganoae Steel.—Dr. W. 8. Tuoker and E. T. Paris: A 
Selective Hofc-wjre Microphone,—E. A. Milne and R. H. Fowler : 
Siien Harmonics and a Ture Tone Siren.—Prof. L. V. King: 
The Design of Diaphragms oapable of Continuous Tuning. 

Linnean Society, at 6 .—Prof. K. H. 0. Walsh: Lhasa and Central 
Tibet. 

Rotal Aeronautical Society (at Royal Society of Arts), at 5.— 
Lord Montagu of Beaulieu : Tim Cost of Air Ton-miles compared 
with Other Form* of Transport. ^ 

Royal society or Medicine (Dermatology Section), at 6 . 

Institution or Minino and Wetalluroy (at Geological Society), 
at 5,30,—R. tt. Palmer: Some Observation* on Mining by the 
Opencast or Stripping Method.—K. A. Wraight: The Standardisa¬ 
tion of Materials Employed in Mining and Milling Plant.—A. M. 
Pontic: Notes on the High-level Diamond Deposits of Brasil. 

Institution or Automobile Enoinems (I-ondon Graduates* Meet¬ 
ing), at B.— W. H. Wardall: Cylinder and Piston Wear. 

Chemical Society, at 8 .—J. V. Baokes, R. W. West, and M. A. 
Whiteley: Quantitative Reduction by Hydriodio Acid of Halo- 
genated Malonvl Derivatives. Part I., The Amides of Syra. 
Dialkyl and Aryl Substituted Amides of Mono- and Di-hromom*l- 
onie Aoid.—B. M. Gupta: An Investigation on the Influence of 
Negative Groups of Different Character , J «n the Reactivity or 
Hydrogen Atoms Carried by the Same Carbon Atom. 

J, Brttnstcd : The Influence of Salta upon the Chemical Equilibria 
In Solution,—FT. Hepworth: The Action of the Grlgnard Reagent 
on Certain Nitric Eatera.^-G. T, Morgan and H. D. K. Draw * 
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hemvohet oa Reridual Affinity and Co-ordination, Part XII., 
Eaaotlons 0 / Selenium and Tellurium Aoetylaoetoner—0. T. 
Morgan and D. 0, Fining: DihydroxynaphthaHehydM.—G. T. 
Morgan i Urtho-ohlorodinitrotoluenos. Fart II,—0. K> Ingold: 
The conditions Underlying the Formation of Uusaturated and of 
Uyolio Compounds from Halogenated Opon-ohaia Derivatives. 
Fart I., Products Derived from a-Halogenated Glutario Aolds.— 
A. Findlay and W. Thomaa: Influence of Colloids on the Rate of 
Reactions involving Gases. I.. Decomposition of Hydroxy lamine 
in Presence of Colloidal Platinum—M. Nlerenstoin : The Oon- 
stRution of Oatoehln. Part III,, Synthesis of ocflCateohin.— 
K. G. Kalk 1 The Formation and Properties of Ditbioketoaes 
(BaC=sHe=B) and Dithloothors (1VJ^8). Part I., The Preparation 
of Certain Dithioketones and Ditbioethers—W. N. Haworth and 
E. I,, Hirst: The Constitution of the Disaooharides. Part V,, 
Cellobiose (Cellose).*— 8 . H. C* Briggs: The Elements Regarded 
as Compounds of the First Order.—J. D. Morgan and R. V. 
Wheeler: Phenomena of the Ignition of Gaseous Mixtures by 
Induction Coil Sparks.—E. J. Williams : Chloroform Solutions of 
Hydrogen Chloride.—L. J. Hudleston and H. Bassett: Equilibria 
of Hydrofluomlioio Acid.—E. Newbery ; Chlorine Overvoltages— 
P. Riy and P- V, Sarkar: Compounds of Hexamethylenetetramine 
with Complex Metallic Salts and Adds. 

RiSswnr Society (in Physios Laboratory, University College), at 
8.15.—M. A. Codd : Increasing the Effloienoy of X-ray Tubes by 
an Improved Design of Coll and Interrupter. 

FRIDAY, Januart 21. 

Rotal Society or Abts (Indian Section), at 4.30—Prof. R. 8 . 
Troup: Indian Timbers. 

Rotal riooiwr or Mxdicink (Otology Section), at 6 .—T. R. Rodger: 
Oayernous Sinus Thrombosis. 

Royal College or Surgeon* or England, at 5.—Prof. A. Keith: 
The Prinoiples of Oraniology applied to Clinical and Raoial 
Problems. 

Institution or Mechanical Engineer*, at 6 .—H. J. Smith ; The 
Meohanioal Loading of Ships. 

Institution or Electrical engineer* (at Faraday House, South* 
ampton Row), at 6.30.—H. J. Howard : Electrio Welding. 
Geologists' Association (at University College), at 7.30.—G. 
Barrow : The Origin and Age of Post-Eocene Brick-earth* near 
London. 

-Junior Institution or Engineer* (at Oaxton Hall), at 8 .—B. H. 
Joy : Motor Yachts. 

Rotal Society or Medicine (Kleotro-Therapeutios Section), at 8.30. 
—Dr. W. J. Turrell: The Therapeutics Activity of the Galvanio 
Current, 


SATURDAY, January SB. 

Beitthh Mtcjolooical Societt (in Botanical Department, University 
College, Gower Streot), at 11 a.m—F. T. Brooks : Some Tomato 
Fruit Diseases.—Dr. E. Ji Butler; The Imperial Bureau of 
Mycology—Miss G. Lister : A New Genus of the Myoetoeoa from 
Japan—T. Fetch: Thread Blights—Dr. H. Wager: The Action 
of Gravity on the Fungi—J. Raraebottom : Exhibit of Lantern 
Slides showing Fungal Infection of Orchid Seeds. 

Phinioloojoal Society (at King’s College), at 4. 

NON DAY , January 24. 

Royal College or Surgeon* or England, at 5— Prof. A. Keith : 
The Principles of Oraniology applied to Clinical and Racial 
Problems. 

Royal Society or Arts, at 8—A. E. L. Ohorlton: Aero Engines 
(Howard Lectures). 

Royal society or Medicine (Odontology Section), at 8— Sir Frank 
Oolyer: Old Dental Instruments. 

Royal Geooradical Society (at Pollan Hall), at 8.30—F. O. 
Cornell: The Lower Reaches of the Orange River. 

Medical Society or London, at 8,30—Dr. A. Felling 1 Multiple 
Neuritis. 

TUESDAY , January 25 . 

Royal Horticultural Societt, at 3 . 

Royal Institution or Great Britain, at 3—Sir Gerald P. Lenox* 
Conynghara: The Progress of Geodesy in India. 

Institution or Civil Engineer*, at 5.30.—Resumption of Discussion 
on paper by Prof. T. B. AbeU on Reinforced Concrete for Ship* 
Construction—G. Bllson; Cannon Street Bridge Strengthening. 
—F. VV, A. Bondman: Reconstruction of a Viaduct. 

Royal society or Medicine {Medioine Seotion). at 5.30—Dr. P. J, 
Cammidgo: Some Observations Bearing on the Btiologloal Classi¬ 
fication of Diabetes Mellttu*.—Dr. B. P. Boulton: The Treatment 
of Peptic Ulcer by Means of Gastrio and G astro-duodenal Tubes. 

Royal Photographic Society or Gr*at Britain, at 7—Dr. F. M* D. 
Berry ■ Serbia and Jugo-Slavia Before the War and After. 

Royal Antnbofolooioal Institute (Annual General Meeting), at 
8.15* 

WEDNESDAY , January S& 

Royal Society or Arts, at 4 . 80 — A. Abbott: The Origin and De¬ 
velopment of the Researoh Associations Established by the 
Department for Soientiflo and Industrial Researoh. 

Royal College or Surgeons or England, at 5—Prof. A, Keith: 
The Principles of Oraniology applied .to Clinical and Rhoial 
Problems. 

Institution or Civil Engineers (Students' Meeting), at 6—F. E, 

, Wentworth-Sheilds; The Lay-out and Equipment of Docks 
(Vernon-Harcourt Lecture). 
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THURSDAY, January 87. 

Royal Institution or Great Britain, at 8 — Dr* A> Harden 1 Bio¬ 
chemistry (Vitamines). _ ^ 

Royal Society, at 4.30—Prohoftls Papers-K. ffassa and Prof* O. s. 
Sherrington: The Myogram of the Flexor-reflex evolved by a 
Single Break-shook—Sir Almrbth Wright: *' Interaction *’ Be¬ 
tween Albuminous Substanoes and Saline Solutions—Dr. 8. Russ, 
Dr. Helen Chamber*, and Gladwys M. Se o tt; The Local and 
Generalised Aotlon of Radius! and X-rays upon Tumour Growth. 

Royal Socixty or Medioine (Balneology and Climatology Seotion), 
at 5.30—Dr. G. L. Pardington: Advancing Tears and Balneo¬ 
therapy' (Presidential Address). 

Institution or Electrical Engineers (at Institution of Civil 
Engineers), at 6.—G. A. Juhlin: Temperature Limits of Large 
Alternators. 

Royal Society or MxDionnc.(Urology Section), at 8.30—T. Walker: 
Obstruction After Suprapubic Prostatectomy and an Open Opera¬ 
tion for its Prevention. 

FRIDAY, January 88. 

Association or Econokio Biologists (at Imperial College of 
Soienoe), at 2.30—Dr. L. Lloyd: Greenhouse White Fly and its 
Control—W. B. Brierley : Personal Impressions of Some American 
Biologists and their Problems. 

Royal Societt or Medicine (Study of Disease in Children), at 5— 
Dr. P. Parkinson: A Case of Patent Duotus Arteriosus. 

Royal College or Surgeons or England, at 5—Prof. A. Keith: 
The Prinoiples of Oraniology applied to Clinical and Raoial 
Problems. 

Physical Society or London (at Imperial College of Boienoe), at 5. 
—Prof. H. Nagaoka: The Magnetic Separation of the Neon Lines 
and Runge's Rule.—Capt. E. V. Appleton: A Method of Demon¬ 
strating the Retro-eotfve Property of a Triode Oscillator.—Dr. 
D. Owen and R. M. Aroher: The Quickness of Response of Cur¬ 
rent to Voltage in a Thermionic Tube. 

Royal Society or Medicine (Epidemiology and Btate Medioine Seo¬ 
tion), at 6.30—Dr. A. S. M. MacGregor: Some Features of Cur¬ 
rent 8mall-pox in Glasgow. 

Rotal Institution or Great Britain, at 9—Sir James Dewar: 
Cloudland Studies * 
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University Appeals. 

FEW weeks ago announcement was made 
that in a lightning campaign the sum of 
1,580,000!. had been obtained as a centennial 
endowment fund for McGill University, Montreal. 
The amount subscribed exceeded what the cam¬ 
paign was started to raise, and it included con¬ 
tributions of one million dollars each from the 
Government of the Province of Quebec and the 
Rockefeller Foundation. 

There have recently been three similar appeals 
for funds for university institutions in this 
country; but, whatever may be the ultimate result, 
they have not yet been marked by the ready 
and overflowing aid rendered to McGill Univer¬ 
sity. Ip October last the University of Birming¬ 
ham appealed for 500,000!. to relieve the finan¬ 
cial strain under which it is working, and in 
December the University of Leeds, as well as the 
University Colleges of Newcastle-upon-Tyne—the 
College of Medicine and Armstrong College—each 
asked for a like amount to enable them to adjust 
themselves to the conditions in which they have 
been placed by the devaluation of monetary stand¬ 
ards, greatly increased expenses, and an over¬ 
whelming influx of students. Scarcely a single uni¬ 
versity can now meet its financial obligations, and 
all of them need additional funds to provide ac¬ 
commodation in the form of lecture-rooms and 
laboratories and new members of the teaching staff 
to bring the classes within reasonable proportions. 

It is not generally realised outside university 
institutions how greatly the number of students 
in them has increased since the war. In the year 
1912-13 the number of university students in the 
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British Isles was roughly 27,000, or just under six 
per ten thousand of the population. At the pre- 
sent time the number is more than 40,000, and is 
approaching one per thousand of the population. 
There are about as many ex-Service men alone 
undergoing some form of higher education in 
universities and colleges, with the assistance of 
Government grants, as the total number of whole¬ 
time university students in these islands before 
the war. To some extent, no doubt, the increase 
represents an accumulation of students who were 
prevented by active service from taking the uni¬ 
versity courses they had contemplated; but even 
allowing for this, there is decided evidence that a 
growing desire exists for the highest and best 
education the country can provide. 

The fees paid by university students can never 
represent more than a moderate fraction of the 
total income. In the year 1913-14 the total 
income of colleges and institutions of university 
standing in England in receipt of grants from the 
National Exchequer was about 700,000!., of which 
28 per cent, was derived from tuition fees and 
34 per cent, from the State. In Welsh institu¬ 
tions 27 per cent, of the total income came from 
fees and 55 per cent, from the State. (At that 
time, therefore, the greater part of university edu¬ 
cation in England and Wales could have been 
freed from all fees by an additional sum of about 
200,000/.) Details are not available to show 
similar proportions at the present time, but it is 
probably correct to say that students’ fees provide 
about 30 per cent, of the income of university 
institutions. 

This contribution is much higher relatively than 
that made by students in State-aided institutions 
in the United States. At Cornell University in 
1914-15 the fees were 20 per cent, of the income; 
at the University of California 10 per cent.; and 
at Oklahoma only 2 per cent. On an average, 
the proportion of tuition fees to the incomes of 
our universities is at least three times that of like 
institutions in America. It would be unreason*- 
able, as well as detrimental to the best national 
interests, therefore, to suggest that our univer¬ 
sities might look for additional income by increas¬ 
ing the charge for the education provided. 

The sources from which the necessary funds 
must be obtained are^private benefactions, local 
authorities, or the Treasury. It must be confessed 
that with regard to the first of)these we are far 
behind the New World. In the three years 1916- 
19; the universities of the British Isles received 
in gifts from private bodies and individuals a little 
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more than one and a half million pounds—almost 
exactly the amount that friends of McGill Univer¬ 
sity recently collected in the same number of weeks 
as the result of their appeal for further endow¬ 
ment. The benefactions to university institutions 
in the United States amount annually, indeed, to 
at least ten times what is received from private 
sources in our islands for like purposes. It can¬ 
not be said, therefore, that the field of private 
benefaction here has been exhausted, but only that 
it has not yet been stimulated into action as it has 
been in the United States. Whatever the reason, 
our millionaires, with few exceptions, have not 
shown that belief in higher education which is 
common across the Atlantic, and of which every 
week brings us further examples. 

These are difficult days in which to extract 
support for higher education from local rate¬ 
payers, yet something might be done to adjust the 
charge more evenly in some parts of the country. 
County authorities often leave the boroughs in 
which university institutions exist to bear the 
greater part of the burden, though students from 
their areas partake freely of the advantages 
offered. The time has come when a complete 
survey should be made of the present position as 
regards the provision of higher education in all 
parts of the country, the habitations of the 
students, contributions of local authorities, and 
related matters. It might then be possible to 
secure equitable payment in rates for benefits 
received. 

Failingsubstantial gifts from private benefactors, 
and with the ratepayer unwilling to add to his com¬ 
mitments, universities must turn to the Treasury 
for further support if they are to continue to exist. 
The Civil Service Estimates for 1920-21 included 
a total grant of i,ooo,oool. to be paid out of the 
Exchequer for the maintenance of university in¬ 
stitutions in the United Kingdom. This grant is 
inadequate to enable the universities to fulfil effi¬ 
ciently the duties which have been placed upon 
them. The bulk of the students—more than 
25,000 out of 40,000—are ex-Service men receiv¬ 
ing maintenance grants from the Government. 
The State has undertaken to provide for the train¬ 
ing of these students, and the universities ought 
not to be left to face the financial difficulties in 
which they are involved chiefly because of the 
additional provision they have to make for means 
of instruction. Assuming the expenditure to be 
as economical as efficiency will permit, it would 
seem but an act of common justice for the 
Treasury grant to be increased to meet it while 
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the ex-Service men are under training. While we 
trust that the recent appeals will meet with most 
generous support from rich citizens, we suggest 
that the State should also accept more fully its 
responsibility for the desperate condition in which 
many university institutions now find themselves. 

The Theory and Practice of Psycho¬ 
analysis, 

(1) The Elements of Practical Psycho-analysis. By 
P. Bousfield. Pp. xii + 276. (London : Kegan 
Paul, Trench, Trubner, and Co., Ltd., 1930.) 
Price zoj. 6<f. net. 

(2) Psychoneuroses of War and Peace: Thesis Ap¬ 

proved for the Degree of Doctor of Medicine in 
the University of London . By Dr. Millais 

Culpin. Pp. vii+127. (Cambridge: At the 
University Press, 1920.) Price 10s. net 

(3) A Manual of Psychiatry . Edited by Dr. A. J. 
Rosanoff. Fifth edition, revised and enlarged. 
Pp. xv4684. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1920.) Price 22s. net. 

HE subject of psycho-analysis is one that is 
looming very large on the psychological 
horizon at the moment, and as these three books 
have a considerable bearing on the matter, a few 
words on the general principles involved may not 
be out of place. 

Meaning literally an analysis of the mind, the 
application of the term has come to be limited to 
a special technique originated and elaborated by 
Freud and his followers. It has long been known 
that the mind is capable of many activities which 
may be quite outside the consciousness of the in¬ 
dividual concerned, and Janet, the French^psychi¬ 
atrist, pointed out that the curious losses of memory 
and other symptoms occurring in cases of hysteria 
were due to a splitting up or a dissociation of 
the mind. This dissociation was regarded as 
a purely passive disruptive process owing 
to the difficulty found by the individual in making 
a satisfactory adjustment to certain environmental 
factors. Freud, however, introduced the concep¬ 
tion of an active process of splitting of the mind 
which he described as repression. His theory was 
to the effect that an unpleasant experience which, 
if retained in the memory, would disturb the equi¬ 
librium and peace of the conscious mind was liable 
to be repressed, and thenceforward to be retained 
in the unconscious mind with the limitation of 
being unrecaliable to consciousness. 

Such repressed ideas or memories still, however, 
had the power of influencing the stream of con¬ 
sciousness, and particularly If they were associated 
with* the experience of a vivid, emotional reaction 
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at the time of their original inception; it is as if 
the repressed idea took down with it into the 
unconsciousness a mass of emotional energy 
which, being unable to disperse through the con¬ 
sciousness by the normal channels of expression, 
remained a hidden focus of unrest and disturb¬ 
ance to the proper functioning of the mind as a 
whole. The technique of psycho-analysis was then 
adapted for the searching of the mind by a method 
of free association and by the examination of 
dreams so that the active repression was circum¬ 
vented. The result was that the hidden idea, with 
its emotional attachment, technically a complex, 
was restored to the consciousness, and the emotion 
dispersed by proper expression and by the relief of 
the symptoms to which it had hitherto given rise. 

Up to this point the mass of opinion is entirely 
in agreement as to the value of the Freudian con¬ 
ception, and the method of an unbiassed search 
for forgotten or repressed complexes by a psycho¬ 
logical analysis of the mind is in common use by 
modern investigators in the subject. Unfor¬ 
tunately, however, Freud carried his theory to a 
stage to which a great deal of exception must be 
taken. He claims that all these repressed ideas 
are invariably associated with the experience of 
some sexual emotion, and by an ingenious system 
of thought he demonstrates conclusively to him¬ 
self and his devotees that all experience is refer¬ 
able in terms of sexual satisfaction or dissatisfac¬ 
tion. Thus the sensations of the infant suckling 
at the breast are to be regarded as essentially 
sexual in their nature; the affection of a child for 
its parent is a manifestation of a homo sexual 
tendency when it is directed to the similar-sexed 
parent, and is of hetero-sexual import if the 
affection be shown to the opposite-sexed parent. 

Much use of the phenomena of symbolism is 
made by the Freudians in the interpretation of 
dreams as sexual representations, but for those 
readers who are interested in the matter, and 
who may look into some of the Freudian writings, 
it is only right to point out that a proposition such 
that the sexual organs of the male may be sym¬ 
bolised by any elongated object— e.g. a walking- 
stick, a Zeppelin, etc.—though quite defensible 
in the positive sense, may yet be quite indefensible 
when applied in the negative direction. Thus if 
a patient dreams that he has bought a new walk¬ 
ing-stick, or that he is being chased by a Zep* 
ptlin, one dannot permit oneself to be satisfied 
with the deduction that here is undoubted proof 
of the Sexual origin of the dream; yet on such 
.grounds are many of the most advanced Freudian 
dogmas based. 

Psycho-analysis, then, is the process by which 
all the symptoms and dreams of a patient are 
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reduced to terms of sex, as opposed to the psycho* 
logical analysis in which due regard is paid to 
the existence Of other instincts, and bitter has 
been the conflict between the adherents of the two 
schools of thought. Of late there has been sdustn 
amongst the leaders of the psycho-analytic move¬ 
ment. Jung states that the sexual impulse is not 
the all in all of psychology, but that a more general 
“vital impulse” is at the root of all the trouble; 
Brill asserts that it is not the sexual instinct, but 
the fundamenal “desire for power'* which, by its 
expression or repression, is the cause of all the 
psychological ills; Freud himself has said that 
there are other instincts, but that none but that 
of sex has yet been investigated. It may, there¬ 
fore, be deduced that the psycho-analytic cult will 
gradually lose its virulence and a more rational 
view hold the field. 

(t) It is, then, with no little surprise that one 
finds a book such as Mr. Bousfield’9 “Elements 
of Practical Psycho-analysis ” being written at the 
present day. In his introduction the author says 
that it was written so that readers without any 
systematic study of psychology may easily grasp 
the psycho-analytic principles. This is a bad com¬ 
mencement; no one should attempt an examina¬ 
tion of a debatable subject like this without some 
understanding of the modern views on the mind, 
and certainly no one should be allowed to prac¬ 
tise the technique without a proper psychological 
training. However, apart from its aims, the book 
is purely a simplified and dogmatic child’s version 
of the thorough-going Freudian views; the most 
indefensible assumptions are given as undisputed 
facts, and throughout the book only the sexual 
instinct appears to have any practical bearing on 
the matters under discussion. It is interesting to 
note that the author precisely dissociates himself 
from Freud on the very point of the acknowledg¬ 
ment of the existence of other instincts, which 
acknowledgment, as already stated, Freud has 
himself made; but the crowning feature of the 
book is the last chapter, in which the author 
attacks the Freudian acceptance of the theory of 
determinism. We hope that, for the sake of his 
own peace of mind, Mr. Bousfield will soon make 
the discovery that determinism has only a purely 
philosophic bearing on the question of psycho¬ 
analysis, and that a discussion on this point is 
out of place in aft avowedly practical text-book. 
The last chapter, apart from the rest of the work, 
makes one wonder whether Mr. Bousfield does 
not belong, as do his anticipated readers, to the 
ranks of those who have had no "previous system¬ 
atic'knowledge of psychology. 

(2) It is with relief that one turns to a book 
such as the 11 Psychoneuroses of War and Peace,” 
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by Dr. Culpin, This, is /a /work in, which thp 
Freudian conceptions are muph.used, but they are 
given in a manner which presents both sides of 
the case. Dr. Culpin is not childishly dogmatic; 
his reasoning is lucid and without partisanship; 
his results are given favourable or the reverse; and, 
above all, his book is enlightening. It makes one 
think for oneself whether one is a beginner or a 
scholar in psychology. 

(3) “A Manual of Psychiatry/’ edited by Dr. 
A. J. Rosanoff, is, of course, a very different pro¬ 
duction from the two dealt with above. It is a 
comprehensive text-book, covering the whole 
ground of the field of mental disease, and, though 
one may not agree with it on all points, yet as a 
general text-book the subject-matter is handled 
very clearly, the practical details in the treatment 
of the insanities are sound, and the references 
indicate a Careful and thorough familiarity with 
the writings of all the modern psychiatrists. A 
chapter is devoted to the Freudian teachings; 
they are inserted as excerpts from Freudian pub¬ 
lications, no reference being made to the actual 
views of the author himself, or to any criticism 
which might be given. The chapters on the Stan¬ 
ford revision of the Binet-Simon tests for mental 
deficiency and the free association tests for use in 
analysis, with the very full ‘‘frequency of associa¬ 
tion” tables, are striking and useful innovations 
in a text-book of this kind. 

The Teaching of Palaeontology. 

An Introduction to Palaeontology . By Dr. 

A. Moriey Davies. Pp. xi + 414. (London: 
Thomas Murby and Co., 1920.) Price 12s. 6 d, net. 
Invertebrate Palaeontology: An Introduction 
to the Study of Fossils . By H. L. Hawkins. 
Pp. xix-f-226+xvi plates. (London: Methuen 
and Co., Ltd., 1920.) Price 6$. 6d. net. 
Palaeontology: Invertebrate . By H. Woods. 
Fifth edition. (Cambridge Biological Series.) 
Pp, viii + 412. (Cambridge: At the University 
Press, 1919.) Price 125. 6d. net. 

N pre-war days we were accustomed to rely 
overmuch on Germany for text-books of 
zoology and palaeontology. In the latter science 
all that this country could show for fossil inverte¬ 
brates was the useful examination-candidate’s 
manual by Mr. Woods and one of the British 
Museum guides, which, though written for 
another purpose, was used as a text-book by some 
teachers. Now, thrown more on our own re¬ 
sources, we have not only a revised edition of the 
Cambridge book, but also a corresponding work 
from Dr. Moriey Davies, of the Imperial College 
of Science, and a more general introduction by 
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Mr. Hawkins,, of University College, Reading. 
Apart from .brief. chapters on vertebrates, and 
plants > by Dr. Davies, each , of these books deals 
only with invertebrates, so,that it is easy to draw 
comparisons which may be profitable. 

Mr. Woods and Dr. Davies both cater for 
university students, and both describe the phyla 
of the Invertebrata in succession, thus producing 
essentially zoological text-books, in which extinct 
forms take a predominant place. Mr. Hawkins 
deals rather with principles, not so much describ¬ 
ing fossils as using them to explain the methods 
and conclusions of palaeontological science. It is 
his book, not that of Dr. Davies, which really 
merits the title “An Introduction to Palaeon¬ 
tology.” 

All the same, for the discipline of the 
schools it is the text-books that are necessary, 
and, while the value of Mr. Woods’s method has 
been proved by an experience of twenty-seven 
years, we welcome the novel treatment by Dr. 
Davies. As becomes a teacher in the school of 
Huxley, he has introduced the more intensive 
study of selected types. In dealing with the 
Brachiopoda (with which, as the commonest of 
fossils, he selects to open), he does not, as does 
Mr. Woods, begin with the general anatomy of 
the phylum, but, map in hand, he guides his 
pupils to a pit in the Cornbrash and lets them 
collect those characteristic species Terebratula 
intermedia and Ornithella obovata . These . are 
examined and their common characters noted; 
then closer examination brings out the points of 
difference, especially in the arm-loop. The 
features of these fossils are next elucidated by a 
study of modern forms, and on the way we are 
introduced to the conceptions of relation to en¬ 
vironment, ontogeny, phylogeny, comparative 
morphology, chronology, and classification. At 
last the student, now or never thoroughly inter¬ 
ested, passes to the systematic account, in which 
such common fossils as Leptaena rhomboidylis, 
Pro ductus productus # Conchidium Knighti, and 
Spirifer striatus receive more detailed treatment. Is 
not this an admirable method? If only Dr. Davies 
had followed it more consistently throughout 1 

Both Dr. Davies and Mr. Hawkins deal with 
some technical matters of which students too 
often are left in ignorance. Such are the col¬ 
lection, preservation, and investigation.of fossils, 
the rules of zoological nomenclature, and the, ter* 
minology and nomenclature of rock-divisions and 
time-divisions. On these last thorny questions 
both autliors are, in opr, opinion, sound, and 
these sections of Dr. Davies’s book in particular 
should be pn ever-present hejp ( tp all working 
palaeontologists. , . _ ; \ 
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Mr. Wbods and Dr. Morley Davies are, as in¬ 
structors of youth, chiefly concerned to get some 
facts into the heads of their pupils. They have 
not much space for philosophic discussion (what 
they have they make good use of), atid none at 
all for that general talk which can brighten the 
way or inspire the reader to further effort. 
Whichever of them you choose to follow as 
guide, you will be well advised to take Mr, 
Hawkins with you as philosopher and friend. 
His drawings and photographs are admirable, 
and, considering the price of the book, are as 
much a credit to the publisher as to his own skill. 
They will greatly help the reader who has not at 
hand the more purely descriptive works, or whose 
acquaintance with fossils is not already that 
which seems demanded by some of the chapters. 
The chapter on materials explains the nature of 
fossils and distinguishes the various modes of 
preservation and their relation to different kinds 
of rocks. Thus it answers questions constantly 
asked by the casual finder of fossils. Is it, how¬ 
ever, quite true that amber inclusa represent “the 
most perfect type of preservation ” ? Were this 
so, it should be possible to dissolve out the organ¬ 
isms and to remount them in a manner more con¬ 
venient for study. He who attempts this will 
find that there is nothing to get out. What one 
sees in the amber is but an imprint—the ghost, as 
it were, of some insect, the material body of 
which has vanished. The preservation of chitin 
in some fine clays, as of the Oesel Euryptcrus, is 
really more complete. 

Again, to apply the term “cast” to an external 
imprint, and the term “mould” to an internal fill¬ 
ing of some dissolved shell, seems to reverse the 
ordinary usage. Here Dr. Davies and Mr. 
Woods more nearly approach accuracy. There 
are four cases to distinguish : a single valve of 
a mussel may leave in the rock an external im¬ 
print or impression, and an internal imprint; the 
complete shell of a mussel or a snail, or the test 
of a sea-urchin, may have been dissolved away, 
leaving the complete external mould (from which 
a plaster cast can be taken) and the complete in¬ 
filling of matrix (which is a natural cast of the 
interior). 

The geological distribution and the succession 
of life-forms, which constitute the real basis of 
palaeontology as an independent science, are at¬ 
tended to by Mr. Woods in paragraphs under 
the zoological divisions, and .are summarised by 
Dr. Davies in a compact but clear appendix. 
Under the heading “Historical Biology" they* 
make up the Second half of Mr. Hawkins’s book. 
Anyone Vho has attempted a similar history 
knows how hard it is to vary the phrasing, to 
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bring out the broad masses, and‘to‘avoid a mere' 
list of names. “Lucina and Corbis are common" 
throughout the era. Cyclodohtfc are abundantly 
illustrated by Cardiidse, Protocardia and DJs^ors 
are especially frequent in the Eocene, Cardiuiti 
itself is common in the Crags. Teleodonts are 
the predominant forms. Venus (pi. xvi., Fig. i), 
Dosinia (pi. xvi., Fig. 2), Meretrix and Paphia 
have numerous species in the later Cainozoic; 

Tellina, Macoma, Psammobia and-” but, no 1 

the pen denies its office. Let us rather turn back 
to the interesting chapters “Geological Palaeon¬ 
tology” and “Biological Palaeontology,” where 
the author shows what light may be thrown by 
fossils on climatic and other conditions at diverse 
times and places, and on the problems of phylo- 
geny, morphogeny, specialisation,’ degeneration, 
and orthogenesis. 

The profound studies of Echinoidea by Mr. 
Hawkins entitle his opinions on those difficult 
questions to the utmost respect. But, dealing as 
we are here with educational books, we prefer to 
conclude with an opinion based on his successful 
work as teacher, an opinion with which examiners 
ought to agree. Recognition of species (fossil- 
spotting) should not be demanded of average 
students. “The chronological distribution of 
families and genera will give ample precision for 
elementary needs.” “The most elementary student 
ought to know that Ammonites are not found in 
Cainozoic rocks; but he ought not to know the 
difference between Dactylioceras commune and 
Peronoceras annulatum . If the latter detail has 
been forced into his unprepared mind, some point 
of more general application and greater import¬ 
ance must have been omitted or ejected.” 

F. A. Bather. 


Sugar Technology and Fermentation. 

(1) The Sugar-beet in America. By Prof. F. S. 
Harris. (The Rural Science Series, edited by 
L. H. Bailey.) Pp. xviii + 342 + xxxii plates. 
(New York : The Macmillan Co.; London : 
Macmillan and Co., Ltd., 1919.) Price iaj. net. 

(2) The Manufacture of Sugar from the Cane and 
Beet. By T. H. P. Heriot. (Monographs on 
Industrial Chemistry, edited by Sir Edward 
Thorpe.) Pp. x + 426. (London: Longmans, 
Green, and Co., 1920.) Price 24s. net. 

(3) The Carbohydrates and Alcohol. By Dr. S. 
Rideal and Associates. (Industrial Chemistry.) 
Pp. xv + 219. (London: Bailliire, Tindall, and 
Cox, 1920.) Price 13s. 6 i. net 

(i) THE beet-sugar industry in North America 
is of comparatively recent date, although 
it was undertaken nearly a century ago by men, 
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the author remarks, “ who had more enthusiasm 
than knowledge.” It may now be said to be 
firmly established, thanks largely to the magnifi¬ 
cent work carried out in the experimental stations 
of the United States Department of Agriculture. 
Prof. Harris has produced a compact and useful 
treatise on a subject which is of the greatest in¬ 
terest to u$ in the United Kingdom, and also to 
those in other parts of the Empire where the beet¬ 
root might be cultivated. The manufacture of 
sugar from beet presents numerous difficulties, 
and all who are interested in the subject would do 
well to study the present little volume. The text 
is clearly written, and the information it gives is 
concise and complete. A valuable feature is the 
list of books, periodicals, bulletins, and reports, 
in the English language, which is appended. 

(a) Most teachers of specific branches of science 
prefer to write a book for the guidance of students 
in which the subject-matter is arranged in that 
particular manner and sequence to which they 
give preference. The book before us is one of 
that class. It is written by a sugar expert for 
the guidance of his students. We believe that 
Mr, Heriot is the only lecturer in Great Britain 
on sugar technology—a subject of such vast im¬ 
portance to the British Empire. The reviewer is 
the chairman of the Empire Sugar Supply (Tech¬ 
nical) Committee, which issued a preliminary 
report in July, 1919. Information had been ob¬ 
tained from the Dominions, Dependencies, 
Colonies, and Protectorates of the Empire show¬ 
ing to date the production and consumption of 
sugar in the Empire, and the possibilities of in¬ 
creasing the production to such an extent as to 
render the Empire self-supporting as regards this 
commodity were considered. The report has been 
sent to members of the Government and to numer¬ 
ous other Members of Parliament and high 
officials. Up to the present, however, the only 
movement on the part of the Government has 
been the appointment of a committee of experts 
to visit India and report on the possibilities of 
extending sugar production in that part of the 
Empire. 

The appearance of Mr. Heriot’s book is a 
welcome sign that the teaching of sugar tech¬ 
nology within the United Kingdom is now pro¬ 
gressing. The problem of Empire sugar needs 
a sufficiency of trained scientific experts, for the 
industry is no longer one that can be left in the 
hands of rule-of-thumb workers. Its principles 
require a knowledge of agriculture, botany, 
chemistry, and engineering, which can only be 
gained at an institution such as that with l^hich 
Mr. Heriot is connected. 

The text of the book i$ divided iptp tea 
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parts, covering well the whole field included 
under the tide, whilst the numerous illus¬ 
trations add much to its value. The first 
five chapters, dealing with scientific princi¬ 
ples, cover but thirty-twp pages, and they 
should certainly be extended in future editions. 
They are, by reason of their brevity, dogmatic 
rathej than educational, and as an instance the 
opening chapter on the formation of sugar by 
plants may be cited. Nothing is said of plant 
respiration, whilst in the converse phenomenon, 
photosynthesis, formaldehyde is given as the first 
product. It is stated, without authority, that 
formaldehyde has been detected in minute quan¬ 
tities in the leaves of plants, but reference should 
have been made to a paper by Jdrgensen and 
Kidd in 1917 in which it is shown that form¬ 
aldehyde arises from chlorophyll in the absence of 
carbon dioxide. 

Although a detailed description of analytical 
methods would be out of place in the present 
volume, chap, xv., covering twelve pages, is 
meagre—so much so as to make it of no value 
whatever. Under “reducing sugars,” for ex¬ 
ample, the following may be quoted from the text: 
“A measured volume of Barreswiirs (Fehling's) 
solution is diluted with water and boiled. The 
juice is then gradually added until the whole of 
the copper is precipitated, as cuprous oxide. From 
the volume of the juice thus added, the reducing 
sugars per 100 of juice can be calculated.” 

The main portion of the book is devoted to 
technology, and here the matter is well chosen. 
Mr. Heriot has certainly added a useful volume 
to the literature of sugar manufacture, and one 
which was needed in our Empire, since it em¬ 
braces the manufacture of sugar from both canc 
and beet. 

(3) This book is one of a series the object of 
which is to give a “general survey” of industries 
“showing how chemical principles have been 
applied and have affected manufacture.” 4< The 
subject,” says the editor, “will be treated from 
the chemical rather than the engineering stand¬ 
point.” The impossibility of giving more than 
an outline of the subject is admitted, but it is 
hoped to stimulate greater interest in certain 
industries to which the nation has paid insufficient 
attention. 

Commencing with an introduction of fifteen 
pages dealing generally with the carbohydrates, 
cellulose, starch and its hydrolytic product^, and 
the sugars, the remainder of ( the text is divided 
into six parts, each subdivided into .sections. It 
deals with starch, dextrin, glucose, maltose, cane- 
sugar, beet-sugar, sugar refining, minor qopxpts 
of sugar, paramel, making, brewing, wine, potato 
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and ittdttftriftl alcohol, vinegar, acetic add, 
acetone, end glycerin* 

The task of writing such a book as that before 
us is no easy one, needing, as it does, the securing 
of collaborators having both practical and scientific 
knowledge of the various industries. Whilst it is 
not for us to criticise the qualifications of Dr. 
Rideal's collaborators, our reading of the book 
has led us to the condusion that it is a condensed 
account of existing treatises rather than a succinct 
and original outline of the various chemical indus¬ 
tries. References to the literature are given at 
the end of each part, and these, we submit, would 
have been better induded in the text, so that the 
reader would know exactly where to find an ex¬ 
pansion of any specific phase of the subject. 
References to journals such as that of the Society 
of Chemical Industry, without indicating definite 
papers, are of little use to those who are not 
specialists, but wish to glean further information 
on specific points. 

The majbr portion calls for little comment on the 
score of accuracy, but there are some errors and 
mis-statements, and among them the following 
may be cited. Wheat is said in one place to 
contain 55-65 per cent, of starch, whilst in 
another place the average starch content is started 
to be 68 per cent. The statement that the cheapest 
form of starch is that derived from the potato is 
inaccurate, and we can scarcely agree that wheat 
starch is used as a paste for bill-posting, etc. ! 
The title “Cane Sugar” and “Beet Sugar" for 
the sections dealing with the manufacture of sugar 
from cane and beet respectively might tend to 
revive the fallacy that sugar from the two sources 
differs. Goldthorpe barley is a broad-eared, not 
h narrow-eared, two-rowed barley; it belongs to 
the variety Hordeum zeocriton, not to Hordeum 
distichum . The statement that by the malting 
process “the insoluble starch of the grain is con¬ 
verted into soluble fermentable sugar ” is one long 
ago exploded. 

As a general criticism of this book, we regret 
being unable to come to any other conclusion than 
that the editor has failed to achieve his object. 
We hope that in the near future, with the col¬ 
laboration of his expert advisers, he will recast 
the volume so as to eliminate errors and to give 
a dear and concise outline of the chemical indus¬ 
tries dealt with. Arthur R. Ling. 


Our Bookshelf 

Magic in Names and in Other Things. By E. 
Clodd, Fp. vii+238. {London : Chapman and 
.Hall, Ltd., 1920.) Price t&s. 6 d . net. 

Dealing with the question of magic in names, 
Mr* Clodd expounds # with interesting detail a 
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chapter in folk-lore familiar to serious students, 
but well deserving treatment in a more popular 
form. His book is, in the main, a study of magic, 
or, to use the new, word, “mana,” “the Sense of 
a vague, impersonal, ever-acting, universally dif¬ 
fused power " immanent in all things! His 
special subject, the hame, is well defined in a 
quotation from Mr. Cornford which appears on 
his title-page : “ Language, that stupendous pro¬ 
duct of the collective mind, is a duplicate, a 
shadow-soul, of the whole structure of reality; it 
is the most effective and comprehensive tool of 
human power, for nothing, whether human or 
superhuman, is beyond its reach." Hence the 
preliminary discussion of the mana in a man's 
hair or spittle, through which the magician can 
work evil against the owner, merges into a de¬ 
tailed consideration of the name. Evil can be 
worked against you by anyone who knows your 
name, and hence it is wise to have two names, 
one concealed, one for daily use. This leads to 
the more serious name of power, curses and 
charms, passwords and spells, the “mantram ” of 
the Hindu, by means of which even the gods 
themselves can be coerced. The Mohammedan 
knows the Ninety-and-Nine Names of Allah, and 
by repeating them over and over again for days 
he gains magical power. This exposition, always 
clear and impressive, even if at times the religious 
views of the author are disclosed with undue em¬ 
phasis, is supported by an accumulation of inter¬ 
esting facts drawn from a wide range of study 
of the thought of primitive peoples and of popular 
belief throughout the world. Folk-lore, as an ex¬ 
pression of primitive psychology, has too long 
remained the possession of the expert, and any 
attempt to popularise it is welcome. This is Mr. 
Clodd’3 achievement, and his exposition of this 
chapter of popular belief proves the value of the 
study as a key to unlock the mind of man, which 
no historian or sociologist in the future can safely 
neglect. 

The Civil Servant and his Profession. Pp. 
viii+124. (London: Sir Isaac Pitman and 
Sons, Ltd., n.d.) Price 3 s. 6 d. net. 

The Society of Civil Servants has organised a 
series of lectures on various aspects of the pro¬ 
fession, and the book under notice contains five 
of the lectures which were given in March last, 
with an introductory address by Sir Cecil Harcourt 
Smith. The first lecture, by the late Sir Robert 
Morant, deals with the administrative side of the 
Civil Servant's profession; the second, by Lord 
Haldane, with the legal aspects; the third, by 
Sir Sidney Harmer, is on the subject of national 
museums and scientific research; the fourth, by Mr. 
E. F. Wise, treats of the relationship between the 
Civil Service and industry; and the last, by Mr. J. 
Lee, deals with the psychology of the Civil Servant. 
This collection of lectures win give the public 
some idea of the diversity, importance, and 
highly technical nature of the work which is per¬ 
formed by the staff of men and women who con¬ 
stitute the Civil Service. 
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The British Journal Photographic Almanac and 
Photographer's Daily Companion t 1921. Edited 
by George E. Brown. Pp. 840. (London: 
Henry Greenwood and Co., Ltd., n.d.) Price 
2$, net. 

The sixtieth issue of this welcome annual appears 
only a week or two later than in pre-war time, 
and the edition is increased from 25,000 to 30,000. 
This indicates a gradual progress towards normal 
conditions. On the other hand, the volume is about 
seventy pages fewer than last year, and the 
price is increased. The obvious reticence of ad¬ 
vertisers with regard to quoting prices, which we 
remarked on a year ago, still impresses one, 
though perhaps less strongly. The editor con¬ 
tributes a lengthy article on general photographic 
procedure which cannot fail to be of assistance 
to beginners. The usual “Epitome of Progress” 
is an excellent summary, extending to nearly 100 
pages, of the notable events, business items, legal 
matters, novelties in apparatus and equipment 
(including raw materials used in photography), 
and new methods or modifications of them. After 
the extensive collection of formulae follows “A 
History in Brief of Photographic and Photo¬ 
mechanical Processes,” giving the year and some¬ 
times the month and day of the chief events, be¬ 
ginning with Thomas Wedgwood’s experiments, 
published by Davy in 1802. Of the other new 
matter, wc are particularly glad to see that the 
editor has given a table which he calls “Corre¬ 
sponding Focal Powers and Focal Lengths.” The 
focal powers are given in diopters, and the corre¬ 
sponding focal lengths in centimetres and in 
inches. Many lens problems are so very much 
more simple when calculated in diopters instead 
of in focal lengths that we hope this table will 
be extended in next year’s issue, and that there 
will be added to it a few simple instructions as 
to its use. C. J. 

Physiology and Biochemistry in Modern Medicine . 
By Prof. J. J. R. MacLeod, assisted by Roy G. 
Pearce, A. C, Redfield, and N. B. Taylor, and 
by Others. Third edition. Pp. xxxii + 992 + 9 
plates. (London: Henry Kimptofl, 1920.) 
Price 425. net. 

A notice of an earlier edition of this work ap¬ 
peared in Nature of December 18, 1919 (p. 389). 
That a new edition should be required in a year’s 
time shows that the book has been found to meet 
the purpose for which it was written. The oppor¬ 
tunity has been taken to recast the section on 
the nervous system, which has been excellently 
done by Dr. Redfield adding to it an account of 
the fundamental principles of the physiology of 
muscle and nerve. These changes will add to 
the value of the book to those for whom it is 
primarily intended, particularly to the medical 
man who wishes to apply advances in physi* 
ology to his clinical practice. Recent work 
on such questions as the effects of deficient oxygen 
supply, on “vitamins,” on the capillary circulation, 
and on wound shock has been duly incorporated. 
A good account of the problem of the carriage of 
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oxygen and, carbon , dioxide in. the blood, still 
a disputed one, will also be found. Although the 
price of the book seems rather high, it may 
reasonably be held that good value is obtained. 
It might be worth consideration, however, 
whether the omission of some of the coloured 
plates would not enable a wider circulation to be 
ensured by a lower price. The further such know¬ 
ledge as that contained in the book is spread, the 
better will it be for the advance of medical science 
dnd practice. W. M. B. 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice t$ 
taken of anonymous communications.] 

The Passivity of Metals. 

Chromium, iron, cobalt, nickel, copper, and bismuth 
are said to exhibit the phenomenon of passivity. These 
metals have electrode potentials varying from about 
Fe~+o-o6 to Bi=;— 067 volt—that is, they are not 
very electro-positive. They also all exhibit dual 
valencies. This suggests that passivity may be due 
to an electrical double layer on the surface of the 
metal, especially when it is remembered that an anode 
of iron becomes passive in nitric acid of sufficient 
concentration. 

The chief theories of passivity assume that a layer 
of oxide, nitride (St. Edme, Comptes rendus, vol. lii., 
p. 930, 1861), or gas is formed on the surface. 
St. Edme’s view is founded upon the fact that am¬ 
monia is formed when passive iron is heated in dry 
hydrogen. But Finkelstein {Zeit. phys, Chem, f 
vol. xxxix., p. 91, 1901), from the results of his 
investigation of the polarisation capacity of passive 
iron, concludes that tnere can be no opaque layer on 
the surface, and he thinks that passive iron is ferric 
iron, whereas ordinary iron (active) is ferrous iron. 

It is here suggested that passivity is produced by a 
layer of nitric acid or of nitrate ions firmly adhering 
to the surface of the metal. This view is not incom- 
atible with either St. Edme’s or Finkelstein T s results, 
n fact, it seems as if there is considerable similarity 
between the surface of a passive metal and that of the 
disperse phase in a metal sol. 

A consideration of the chemical forces yields the 
following model of the polarisation effects at the 
surface of a metal in an aqueous solution of an elec¬ 
trolyte, say iron in dilute nitric acid : 

H(«)H 

3 \/ 

3NO s 0 (a) 

A-- -B 

Fe + + + Fe + + + 
ee© ^ x eee 

AB is the cross-section of a surface drawn between 
the liquid and the metal. Below AB is the Helmholtz 
electrical double layer, which we may conveniently, 
regard as due to a layer of positive metal ions* and a 
layer of their valency electrons, two of which ions and 
their associated electrons are shown in the figure. 
The ions are represented in the ferrip state, but this 
is not essential to the argument. Above AB/in the 
liquid phase, is a layer of moleculefr, which are 
polarised* at a given rnomer# in d regular surface 
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lattice if the metal is pure. Obviously, the composi¬ 
tion of this layer wifi depend upon that of the bulk 
of the liquid and upon the affinities of the iron Ions 
for the nitric acid and the water. We may regard 
the nitric acid as ionised, but not so the water, because 
its ionisation is known not to be increased by the 
presence of dissolved electrolytes. Owing to the sym¬ 
metry of the water molecule, it is impossible to say 
which H atom will break away and which will remain 
in the OH group in the event of ionisation. 

Now it is highly probable that the chemical force, 
between ions even, is not wholly electrical, and we 
may assume that the nitrate ion and the water mole¬ 
cule will be attracted to their respective iron ions 
with forces which result in the setting up of an 
e.m.f. in the metal. If this c.m.f. is large enough, 
one of the metal ions will be discharged into the liquid 
momentarily as ferric nitrate, and in the model the 
atoms marked (a) will form water, the remaining 
H will be momentarily liberated, and positive current 
will flow as indicated by the arrows. 

Two factors will make for passivity : a low elec¬ 
trode potential and homogeneity of the double layer 
above AB. Impurities in the metal will modify its 
electrode potential as well as the composition of the 
double layer. We find passivity a common property 
of the noble metals almost irrespective of the com¬ 
position of the double layer, whereas with highly posi¬ 
tive (active) metals passivity is never observed. In 
the ease of intermediate metals passivitv occurs only 
with certain kinds of double layers, and if these are 
unstable periodic action may result. Since the forces 
are not wholly electrical there is less chance for an 
electrostatic equilibrium—and consequent passivity— 
to be set up, and for this reason it seldom occurs with 
these metals. 

A sufficient disturbance of the surface layer, bv 
scratching, touching with a more electro-positive 
metal such as 2inc, placing in a magnetic field, or 
heating, will, in conformity with experience, activate 
passive iron. It is significant that Smits and Lobry 
de Bruyn (Proc. K. Akad. Wetensch. Amsterdam, 
vol. xxt., p. 382, iqiq) find that chlorine ions activate 
anodicallv polarised iron. Thus it seems that iron 
ions in the surface of the metal have a preferential 
affinity for Clover NO/. W. Hughes. 

Bedford Modern School, January to. 


The Spaoe-Time Hypothesis before Minkowski. 

It is, perhaps, not generally realised that the theory 
of space and time, to which Minkowski was led on 
experimental grounds, had been formulated on general 
principles sixtv-five years previously by Hamilton, the 
Irish mathematician. The point is, however, of 
interest, not merely as a question of priority, but for 
the insight it affords into the philosophic basis of the 
theory, as well as for the useful mathematical 
methods it suggests. 

It is curious, therefore, that there should be a lack 
of recognition that the world of Minkowski is in all 
points identical with the system of quaternions of 
Hamilton, and that the latter mathematician speci¬ 
fically regarded this system as a four-dimensional 

expression of space and time*_in which space bears 

to time the relation which V -i bears to unity, time 
being the scalar part of the quaternion. 

Quotations may be given from Hamilton’s letters 
ana manuscripts, cited in his u Life ’* by Graves, which 
leave no douM on this matter. 

Thus, vol. ii M p. 478 - ■ . f ... ... 

"Let me suggest one leading thought, which will 
perhaps sound paradoxical, that time and space are 
imaginary, each with respect to the other. . . ♦ Any 
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expression for the peculiar relations of space in the 
forms of time, or for those of time in the forms of 
space, must therefore involve a seeming contradiction 
. . . it will be a * mathematical imaginary.* This 
seems to me to be the clue, the secret of the matter/* 

Vol. iii., p, 635 : 

"The mathematical quaternion ... in technical 
language may be said to be * time plus space,’ or 
* space plus time,* and in this sense it has, or at least 
it involves a reference to, four dimensions." 

In another place : 

" My real is a kind of fourth dimension equally 
inclined to all directions of space." 

Many other allusions will be found*which prove 
that this idea was fundamental in the views of 
Hamilton, and that he held to it with the greatest 
tenacity, although there were at that period no experi¬ 
mental considerations to justify it, and although De 
Morgan and other mathematicians seem to have dis¬ 
couraged it, or ridiculed it. At the same time it does 
not appear that Hamilton has given an analysis 
of space and time which exhibits with sufficient clear¬ 
ness the concept of direction in sp ace as being 
peculiarly attached to the symbol V —i, and the con¬ 
cept of positive and negative unity as being similarly 
connected with the two directions of time, towards the 
future and the past. 

It is, however, easy to supply such an analysis, the 
clue being given by noting that to define a number 
by the equation x*+i=o virtually defines it as "a unit 
which cannot be differentiated from its own negative 
by any qualitative distinction.** 

It indeed appears to have been in the thought of 
Hamilton, as it must occur to anyone who considers 
the matter, that the connection between a root of the 
equation x*- 4 -i = o and a direction of space is to be 
looked upon as more than a mere symbolism; but 
the general philosophic bearing of such considerations 
on the whole nature of space and time is scarcely 
appropriate for discussion here. It may, however, be 
remarked that they indicate a point of view in which 
time and three-dimensional Euclidean space lose their 
apparently contingent character, and approach the 
necessity of the laws of arithmetic, of which they 
appear as a kind of derivative. 

It should be added that practical advantage might 
be derived by mathematicians from the application 
of the methods of quaternions to the theory of rela¬ 
tivity, for, besides offering a convenient mode of 
development of the geometry of four dimensions, 
either Euclidean or hyperbolic, according as T q or 
is taken as the element of length, they suggest 
important possibilities in connection with the inversion 
of a linear quaternion function analogous to the 
physical applications by Tait of the linear vector 
function. E. H. Synge. 

Dublin, January 6. 

Heredity and Acquired Characters. 

Will you permit a statement from a humble 
student ? Between twenty-two and twenty-seven years 
ago, while in Malabar, opportunity was taken bv me 
to ascertain whether the arms of rowers on the back¬ 
waters and the arms of the toddy-drawers were longer 
in proportion to the height than in the case of the 
rest or the population, for here seemed to offer a test 
whether " inheritance of the effects of use ** was 
evident. In both cases the men belonged to a caste 
which had not changed its occupation for many 
.hundreds, perhaps some thousands, of years: the former 
indigenous, while legend attributed the ancient home 
of the latter to Ceylon, where they were occupied in 
the same way—climbing and tapping the palm-trees 
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for toddy. The stretch of arms in rowing demanda 
no explanation, but it may be mentioned that the 
rowers were not engaged in rowing as they might be 
in England, but often continuously, for long periods. 
Thus on first acquaintance they rowed (eighteen of 
them) forty-six miles to where 1 was, halted an hour 
or so to cook and eat a meal, and rowed back again 
the same distance, covering the ninety-two mites 
within twenty-four hours—not at all as a feat, but just 
in the ordinary way of work. 

The climbing of the palms in this region needs 
some remarks, because whereas toddy-drawers are 
usually sustained by a strap round the back to ease 
the strain on the arms, in Malabar the whole weight 
of the body is borne bv the arms alone, legs straight, 
feet held together bv a grummet, the hands embrac¬ 
ing the stem. Climbing in this manner is fatiguing, 
and when he has reached the top the climber works 
for about a quarter of an hour preparing the spathe, 
changing his pots, and so on, all the while upheld bv 
the arms, which are thus on the stretch for a consider¬ 
able portion of each day* It seemed, therefore, worth 
white to examine bv careful measurements with instru¬ 
ments for anthropological work whether the continual 
straining of the arms during many generations affected 
the length of arms in relation to length of body- 
height. The result was that it did not. The arms of 
the hereditary rowers and of the hereditary climbers 
are no longer in proportion to height than of those 
engaged in occupations involving no strain of the 
arms. Writing far from home, T am unable to give 
you measures. Frederick Fawcrtt. 

Algiers, January 12 


Popular ••tepee Lectures on Natural History. 

Thk lectures to juveniles at the Royal Institution by 
Prof. J. Arthur Thomson have been undoubtedly a 
great success, and I cannot help thinking that there 
are others, especially among our young men fresh 
from the universities, who could give lectures of this 
kind to popular audiences. If so, can they be dis¬ 
covered? They may be difficult to find, for success in 
this field requires a rare combination of gifts. It is 
absolutely necessary for such a lecturer to possess, 
besides knowledge and enthusiasm, a good voice and 
manner; his speech must be fairly loud, good, and 
dear, and his personality distinctly pleasing, or he 
will fail to win his audience. Unfortunately, few 
scientific men are good public speakers. It is also 
much to be regretted that many writers on biology' 
and natural history adopt a style so learned and 
pedantic that both young and old are repelled. 

Huxley, the younger Buckland, Gosse, and Hugh 
Miller are gone* an<T few follow in their steps. How 
sadly are the themes of beauty, mutual aid (so well 
treated by Kropotkin), and symbiosis neglected by 
modern writers! Those who do treat of these subjects 
seem to deal with them in a cold, drv way. The 
leading idea in Prof. Thomson’s lectures is conquest 
by animals of the elements, and no other lecturer or 
writer has developed the subject as Prof. Thomson 
has done. 

In conclusion, may I ask whether it would be pos¬ 
sible to arrange courses of lectures on the same lines 
in different parts of London? It seems a pity that 
such lectures should be confined to the Royal Institu¬ 
tion. Eager South London audiences can be found 
for Shakespeare’s plays, and I believe good lectures on 
natural history would also appeal to such audiences, 
especially if well illustrated and welt delivered, 

H. Neville Hutchinson. 

Royal Societies’ Club, January io. 
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nib ftiwirlmm IMmraUy Ufcrary for Oontraf tevpe. 

In connection with the above library, we are en¬ 
deavouring to supply the various university libraries 
on the Continent with the scientific journals they 
urgently need. 

Among the periodicals for which we have received 
a pressing demand Nature is frequently mentioned, 
and I very much hope that ydu will be good enough 
to publish this letter in your columns so that any of 
your readers having copies of your journal from 1914 
onwards may hear of our appeal. Any numbers of 
the periodical which readers may feel they can dis¬ 
pense with will be gratefully welcomed. 

The library is entirely non-political and non-sec¬ 
tarian, its sole object being to enable humanity at 
large to benefit in the future, as it has done in the 
past, from the research of European: scholars. Such 
research has been brought almost to a standstill from 
the fact that European centres of learning have been 
cut off since 1914, first of all by the blockade, and 
more recently by the exceedingly unfavourable posi¬ 
tion of the foreign exchanges, from English and 
American thought, 

I fervently hope that some of vour readers may be 
able to help in supplying the literary needs of Central 
Europe. A copy of the prospectus of the library will 
be gladly sent to anyone desiring a fuller account 
of its work and objects. B. M. Hkadicar, 

Hon. Secretary. 

London School of Economics, Clare Market, 
London, W.C.2, January 21. 


Greenland in Europe. 

Whatever lapse may be imputed to the London 
school-book of 1812, noticed by Mr. MacRitchie in 
Nature of January 13, p. 647, it ft not shared by the 
Rev. J. Goldsmith’s “Geography, on a Popular Plan, 
Designed for the Use of Schools, and Young Persons,” 
in i t ts fifth edition at the earlier date of 1808, For 
that author, in a very interesting account of Green¬ 
land, at p. 46 remarks that many so-called “tee 
islands” “are to be met with on the coasts of Spitz- 
bergen, to the great danger of the shipping employed 
in the Greenland fishery,” He furthcrjnstances the 
peril to which “Lord Mulgrave ” was'*thus exposed 
in 1772, when by an opportune rising of the wind 
his ships, “after labouring against the resisting fields 
of ice, arrived at the west end of Spitzbergen.” At 
this critical time, however, “Lord Mulgrave” was 
Capt. Phipps. T. R. R. S. 

January 20. 


Electric Light end Vegetation. 

Mr. Pendred’s interesting observations on the 
growth of vegetation beside the electric lights in 
the Cheddar caves (Nature, vol. cv., p. 709, Augusts, 
1920) reminds me of some observations described by 
Mr. E. Cheel in the Australian Naturalist , vol. ii M 
1Q12, *p. 117. Of a number of plane-trees growing 
about Sydney railway station some were close to the 
large electric lights, and Mr. Cheel noticed that the 
branches nearest the fights retained their leaves from 
a month to a month and a half longer than the more 
distant branches of the same tree and than the trees 
distant from the lights. When the new leaves were 
opening in spring a similar period elapsed between 
the dates of opening of those near the lights and 
those distant therefrom, the branched subject to 
illumination being that much later in getting their 
leaves. Thos. Steel. 

Sydney, New South Wales. 


January 2;, 1921] 


NATURE 


$94 


The Sparrowhawk. 

By J. H. Owen. 

T HE sparrowhawk, in a perfectly wild state, Usually they are carried some distance ^osAhe 
is one of our most interesting birds to study. nes * and dropped. * $jjf 

During the nesting period, and especially through Uike the clicks of all birds of prey, thole of the 
the latter part of the incubation period and the sparrowhawk are covered with short, thick, white 
whole of the nestling period, it is comparatively down when hatched, apd their eyes are open; hut 
easy to observe and photograph the bird. With the plumage does not show until the bird is more 
patience, photographs can be obtained at the nest than fourteen days old. The nestling period is 
of the birds, old and young, for something like about twenty-eight days, and by the end of that 
a fortnight after the young have left the nest. tim . e the young birds have mostly acquired 
This is because the cock, and in some cases the their juvenile plumage; but the down does 
hen, deposit the kills on the nest, which becomes not fina % disappear until they are some 
a larder to a large extent, and the young return seven weeks old. During incubation the 
to the nest for a meal whenever they are in need nes * Peeked with down from the hen, 

of food. and is a beautiful sight just before incuba- 

The young are helped to procure food and partly tion ends > the weather has been good. If the 
trained by the old birds for a still further period first s€t of C SS S bas been taken, the second nest 
before they are finally dispersed to seek their own never ? ets . anything like so well flecked; the 
living. If the nesting period be considered to supply is limited, and has been used up. This 
start when the building of the nest is begun, and ma Y be a survival of what still happens in the 
to end at the dispersal of the young, it is of great nests of ducks and geese. When the young^ ere 
length. ' I have seen new nests, practically com- hatched, this down disappears very quickly; it is 
plete except for the lining of the cup and a few partly removed by the weather, but largely by 
minor details, as early as February 17. I usually tbe hen, which probably mistakes it for the 
search for new nests during the second half of feathers of victims. The^ nest is kept particularly 
March, and find quite a lot of pairs building them. clean all through the incubation and nestling 
Birds that do not start during March appear to periods until just before the young leave the nest, 
use old nests of pigeon, jay, hawk, or even mag- Then the nest again becomes beautifully and liber- 
pie as foundations, but they are in a minority in alty flecked with down; but this time it is shed 
the neighbourhood of Felstead, in Essex, for by the young birds. 

at least three-quarters of the nests 1 find are When the hen begins to lay, she lines the 
entirely new. Of course, weather conditions bottom of the nest with bits of bark, touchwood, 
have considerable influence on the building and dead leaves, and during the incubation period 
of nests; in rough, boisterous, or wet she adds material, sometimes to the rim and some- 
weather and on foggy days operations cease. times to the well of the nest, with the object of 
In a forward year, such as 1916, complete making the nest stronger and more comfortable, 
sets of eggs may be found before the end During the nestling period more is added, this 
of April; in a normal year it is unusual to find time probably partly for sanitary reasons, to keep 
such sets until between May 14 and 2 1. The the young off material contaminated by contact 

bird lays, as a rule, on alternate days, but occa- with dead, and often decaying, victims. Dr. T. 

sionally there is a period of seventy-two hours Lewis has even seen the cock bird bring twigs to 

between eggs, and sometimes even more. The the nest during the nestling period, 
full set consists of four to six eggs, rarely of seven The hen, in my experience, does all the incu- 
or more. Very old birds produce fewer eggs, bating, and usually the cock procures food for her. 
which are less heavily pigmented as the age of the This she eats on the larger limbs of trees in the 

bird increases, while the eggs of a young hen are neighbourhood of the nest tree. The cock brings 

not so evenly or so heavily pigmented, as a set, as it to some position upwind of her and calls. If 

are those of a fully mature bird. she wants it she goes to him and^ takes it, and 

The incubation period varies somewhat, but can they remain together a short time; then he 
be put at approximately thirty-three days. The goes away. If, after two or three calls, 
eggs usually take a long time to hatch, even after she does not join him, he flies through 
they are chipped; it is quite usual for two whole the nest tree calling; . if she still takes no 

days to elapse after the egg is chipped before the notice he goes to a favourite feeding-place, not very 

chick emerges—-I have known this period to be far from the nest as a rule, eats what he wants, 

as long as four days. This is probably because and flies off again. The hen normally sits back 

the eggs are not moistened by the hen, the shell to wind (Fig. i). The proximity of ah observa- 
is very: thick, and the membrane very' tough. I tion hut upsets her, and she will place herself as 
have often watched a hen helping a chick to break near back to wind as possible while keeping the 

free from the shell. In such cases I have seen the hut still in view. If, however, it rains she 

hen eat the shells, but 1 feel convinced now that will, hut or no hut, turn her back to it. If it 

this is not the usual method of disposing of them, rains hard she will gradually move her wings out 
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from her body to cover more completely the well 
of the nest, and finally get such a spread on 
them that the primaries are parted, and each acts 
as a watercourse from her back and wings. 



Fiu. 1.—Incubating: normal position when ea*y in mind : very low in nest. 


If it is very hot and the sun shines on the nest, 
she will get up from time to time and stretch or 
stand beside the eggs (Fig. 2). Sometimes she 
will preen herself, but she never 
stays off the eggs for long at a 
time. If she is very near hatch¬ 
ing she will not relieve herself by 
more than a stretch, although she 
may be in agony from the direct 
rays of the sun. All she does is 
to rise, slightly on the eggs and 
pant with her whole body. 

For the first few days after the 
young are hatched she may be 
said generally to be covering 
them completely. As they get 
stronger and more vigorous they 
scramble from under her at will 
if the weather is fit. If it is rain¬ 
ing, or the sun is directly on the 
nest, they have to go under cover. 

Later, when the weather is suit¬ 
able, she may be on the nest, but 
the young may be all clear of her. 

At such times she will often shut 
her eyes and nod on the nest. 

In wet weather she makes 
an umbrella of her body. She 
puts her back to the direction 
of the storm, the young col¬ 
lect, heads together, in the 
middle of the nest, and she shuffles over them. 
She usually opens and depresses her wings so far 
as the occasion demands. Of course, there are 
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variations of position in this as in everything else* 
On one occasion, in a very heavy thunderstorm, 
the hen stood more between the young and the 
direction of the storm, and threw one wing over 
the young; then she gradually 
sank down until this wing wa k 
upheld by them (Fig. 3). In 
storms she usually crouches over 
the young, but gradually sinks 
lower until she is resting on 
them. Always, as she shuffles 
over them, she looks for the 
youngest nestling, and pulls it 
into the most protected position 
with her bill. Even when brood¬ 
ing is a thing of the past, the ap¬ 
proach of a storm will bring her 
on to the nest very quickly, and 
she covers it immediately rain 
begins to fall. If she brings food 
to the nest she breaks it up first, 
but if the cock deposits food on 
the nest during the storm she 
takes no notice of it. When the 
storm passes away she will 
break such food up and then 
dry herself thoroughly on some 
branch from which she can 
watch the nest. She opens her 
wings and tail, and either faces 
the wind or has her back to it. 
She may get in a place where 
the sun can help the drying, but mostly she 
trusts to the wind. Sometimes her feathers 
are almost closed; at other times they are 


* 


jgfiSh ... , 


Fio. a.—Off the nwt owing to sun; a pause and look round Won returning. 


open to. their widest extent; .the amount of 
spread varies constantly. After drying is 
completed she preens herself thoroughly, pay- 
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ine particular attention to the flight and tail 
feathers. 

Very interesting, too, is the sight of the hen 
making efforts to shield the young from the direct 
rays of a hot sun. When they are small enough 


for her to do so, she makes a sunshade of her 
wings and body that will protect them all. She 
first gets directly between them and the sun, and 
then she partly opens and depresses her wings, 
and moves forward until the 
young arc completely in the 
shade. There she stays in a sort 
of crouch over them until the sun 
has moved behind some foliage. 

The whole time she is in great 
distress, for her entire body seems 
to pant, and her tongue works 
rapidly to and fro. 

If the young are too big for 
her to shelter all of them com¬ 
pletely, she does what she can. 

She gets between the sun and the 
middle of the nest, partly 
spreads her tail, and opens her 
wings slightly, standing w r ith her 
feet apart. The young then take 
turns to make use of the shade 
her body affords (Fig. 4), She 
stays like that as long as it is 
necessary, and, as before, seems 
to Buffer greatly from the heat the 
whole time. 

The young do not foul the 
nest with excrement, so that 
the old bird has not to remove it. They back 
to the edge of the nest and eject* it clear of 
the rim from a very early age. The branches all 
round and below the nest become almost white- 
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washed during the nestling period unless rain 
comes to clear it away. When the nestlings are 
nearly ready to leave the nest, less care is taken 
about keeping it spick-and-span. They are able 
to feed themselves, and are allowed to do sp. 

What bones they do not swallow 
are permitted to accumulate on 
the nest, and by the time the nest 
is finally deserted it may be 
covered deep with bones of vic¬ 
tims, and many more bones will 
be found on the ground below the 
nest. 

The cock is the procurer of 
food, but he takes no part in 
breaking it up. If the hen is 
killed during the nestling period 
he will continue to bring food so 
long as the nestlings are alive. 
If they are less than twenty days 
old they probably all die. If they 
are over that age they can tear 
enough food off to keep going, 
and the majority would survive. 
If the cock is killed, the hen 
perforce becomes the hunter, 
and provides food for the 
young and herself. I have 
heard, on very credible authority, 
that it is by no, means un¬ 
common in this case for the hen to get an un¬ 
mated cock to help her. 

There is only one brood in the year. A bird 
that is robbed lays again, but usually a smaller 


number of eggs, of which a far larger percentage 
prove infertile. If robbed again she will continue 
to produce eggs until July, when moulting nor¬ 
mally commences. 
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The Institute of Human Palaeontology, Paris. 


O N December 23, 1920, the Institute of Human 
Paleeontolog’y in Paris was formally de¬ 
clared open by His Serene Highness Prince Albert 
of Monaco, its founder. The interest and active 
participation of the Prince in more than one 
branch of research have long been highly appre¬ 
ciated by the scientific world. The study of 
marine biology and oceanography already owed 
much to his valuable assistance and support when, 
more than twenty years ago, a visit to the Grim¬ 
aldi Cave at Mentone first turned his attention to 
prehistoric archajology. Since that time all the 
more important cave explorations in Southern 
France and Northern Spain, which have enabled 


ing, which was nearing completion when war 
broke out, contains a large amphitheatre for lec¬ 
tures and meetings, a spacious library, and a 
number of rooms fitted up as laboratories, for 
examining and photographing the material fur¬ 
nished by excavation. Collections of specimens 
from the sites which have already been explored, 
as well as reproductions of the paintings and draw¬ 
ings found on the walls of the French and Spanish 
palaeolithic caves, are exhibited in the building. 
An endowment of two million francs is attached 
to the Prince of Monaco’s foundation, and an 
additional sum has been promised should it be 
rendered necessary by any further increase in the 



Pig* x.— Tht Institute of Human Patooatotogy. Front elevation. 


French archaeologists to throw a flood of light on 
the character, art, life, and environment of pre¬ 
historic man, have been carried out under his 
auspices, at his expense, and frequently on lines 
suggested by him, while he has been responsible 
for the publication of the results in a manner and 
with a wealth of Illustration which are not likely to 
be surpassed* Now, by the foundation of this in¬ 
stitute as a headquarters in France for* the system¬ 
atic investigation of problems related to the origin 
and development of man, the Prince of Monaco has 
ensured the prosecution of this branch of scientific 
research in the most favourable conditions. 

The Institute of Human Palaeontology is situ¬ 
ated in the Boulevard Saint Marcel. The build- 
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1 cost of living. The institute is under the direction 
1 of M. Marcelin Boule, assisted by a council con- 
| sisting of MM. Salomon Reinach, Disl&re, Ver- 
i^oeau, and Louis Mayer. 

j % Among those who were present at the opening 
! ceremony were the President of the French Re¬ 
public, M. Millerand, H.I.H. Prince Roland 
Bonaparte, M. Honnorat, then Minister of Public 
Instruction, the Belgian and Italian Ambassadors, 
the Argentine and Persian Ministers, M. Lacroix, 
secretary of the Academy of Sciences, the presi- 
1 dent of the Academy of Medicine, and representa- 
i tives of the College of Medicine, the Collfege de 
| France, the Pasteur Institute, and the various 
scientific societies. 
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An inaugural address was delivered by the plaything in the hands of the forces of Nature; 
Prince of Monaco, in which he defined eloquently on the other, it helped us to surmount the bounds 
the broad aims of human palaeontology. It was, of a narrow philosophy which would reject all 



Fu;. 2.—The Institute of Human Palaeontology. Sculptured group. Negresses and dead orang*utan. 


he said, the prehistory of humanity. Only a few idea of relationship between man and the other 
years had elapsed since men of science had recog- members of the living world, and would wish to 
nised human handiwork in flints embedded in geo- debar us from a study which placed mankind in 
logical strata, and had seen in 


them man’s first attempts at 
fashioning weapons for the chase 
and for defence. On these stones 
had been based a science which 
revealed our past and freed our 
judgment from the power of base¬ 
less philosophies and superstition. 
Investigation which traced the 
human species back to remote 
epochs revealed its relation to the 
animal world, from which it 
seemed slowly to have evolved. 
The prehistory of man began at 
that point when the human family 
was distinguished from other 
animals by a development of the 
brain which enabled it to diminish 
the part played by the muscles, 
and to* employ moral force to 
carry on the struggle for exist¬ 
ence : an artificial weapon took 
the place of the natural weapon, 
while, as shown by the paintings 
and drawings of the caves of 
Spain and Southern France, man 
w as already capable 'of Esthetic 
emotion and sentiment. 



The lesson of the history of mankind was, on the an appropriate rank In the life of the globe. In 

one hand, that man, though favoured by the laws the Prince’s own .words : 4 *C*est pour aider 

of the universe, was still nothing more than a I’Anthropologie h frandhir les barridres qui la 
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apparent de la v£rit 4 complete quo jc fonde 
I’lnstitut de Falcon tologie humaine en lui dormant 
toute l’ind^pendance n^cessaire pourconduire notre 
esprit vers la lumi&re. £t je confie ses int^rfcts & 
des hommest qui servent la Science avec une sin- 
c^rit^ capable de d^velopper sa force et de pro- 
t£ger sa marche contre Finfluence des interven¬ 
tions passionn^es. ” 

At the conclusion of the Prince’s address, brief 
speeches were made by M. Honnorat, Minister of 
Public Instruction, M. Perrier, and M. Le Cor- 
beiller, president of the Municipal Council, the 
last named speaking on behalf of the city of 
Paris. Lastly, M. E. Cartailhac, the veteran 
archaeologist, expressed his joy at the creation of 
the institute, which, he said, had been his dearest 
wish throughout his career as an archaeologist. . 

The Institute of Human Palaeontology is the 
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materialisation of a conception of the aims and 
methods of prehistoric archaeology formed by the 
Prince of Monaco when first he turned serious 
attention to the subject. It is, in a sense, a 
pendant to the institute he has founded for the 
study of oceanography, for, as he said in his in¬ 
augural address, 41 L’Oc^anographie, qui embrasse 
les origines du Monde, nPa rapproch6 de 
l’Anthropologie qui renferme les plus profonds 
secrets de FHumanite.” The reward which the 
Prince will seek for his munificent benefaction will 
lie in the results which may be expected from the 
facilities for study and research which he has 
placed at the disposal of science; but this reward 
will in itself be only a further addition to the debt 
already owed to him by archaeology. His Serene 
Highness Prince Albert has indeed erected “a 
monument more lasting than brass.” 


Obit 

Dr. J. B. Crozier. 

D R. JOHN BEATTIE CROZIER (born at 
Galt, Canada, on April 23, 1849; died in 
London on January 8) was a thinker who knew 
how to combine philosophic breadth with scientific 
substance. His first master in speculative thought 
was Herbert Spencer, but he soon began to 
deviate from what he took to be the materialistic 
outcome of Spencer’s psychology. The fault he 
found was that Spencer, in investigating mind, 
failed to view it adequately except from the ob¬ 
jective side, as correlated with the brain and 
nervous system. This correlation itself Crozier 
accepted in the most thoroughgoing way; but, as 
the body is an organic unity, so also, he held, 
must the mind be unitary; and, by introspection, 
he found a “scale in the mind,” not unlike that of 
the Platonic psychology, though it was for him 
$n independent discovery. In this scale, truth, 
beauty, and love are at the top; such feelings as 
honour, ambition, and self-respect in the middle; 
and such qualities as greed and, in general, animal 
appetite at the bottom. This led Crozier to a 
metaphysical doctrine (though he was inclined to 
repudiate the term metaphysics) according to 
which the higher attributes of mind are superior 
hot only in quality, but also, correspondingly, in 
Ultimate strength. 

What this scale or order in the mind points to, 
though it does not actually prove it, is dominance 
of the universe by a Supreme Intelligence. This 
yiew Crozier arrived at early, as may be seen in 
$otne extremely interesting chapters of “My Inner 
Life ” (1898), and preserved to the end, as is set 
forth in 44 Last Words on Great Issues” (1917)* 
It did not amount, he frankly admitted, to a 
religious creed. Having no mystical turn, he set 
to work in a scientific spirit on the investigation 
of human history, where, if anywhere, verifica¬ 
tion might be expected. The clue was the newly 
demonstrated theory of biological evolution, in 
which his master was Darwin. In the history 
of civilised peoples, on a wide survey, he found 
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laws of progress; and these he made it his purpose 
to bring out in his central and best-known work, 
“The History of Intellectual Development.” 

In this and his other books, which grouped 
themselves naturally around it, Crozier carried 
out with approximate completeness, with literary 
interest difiused over the whole, and in the end 
with considerable acceptance on the part of the 
public, the scheme he had set before himself in 
the beginning. Presiding over his studies of his¬ 
torical evolution was his other great leading idea, 
that of social consensus—no doubt more vividly 
realised through his occupation with the profession 
of medicine. As the individual mind, like the 
body, is an organic whole, so is a society con¬ 
sidered mentally as well as in its physical inter¬ 
connection; and, apart from society, the individual 
is unintelligible. 

Quite rightly, in his latest book, Crozier claims 
to have anticipated much recent development of 
a general theory which he had already styled the 
44 doctrine of the herd.” His versatility went 
along with a capacity for close study and a gift 
of illumining social observation; and where he 
was not an expert he was ready to be corrected 
by experts. 


Bv the death of Mr. Edmund J. Spitta on 
January 21, at sixty-eight years of age, micro¬ 
scopical science has lost another earnest student 
and exponent. While in general medical prac¬ 
tice for many years, Mr. Spitta found time to 
contribute to more than one branch of^miCro- 
scopy, and his retirement to Hove several years 
ago enabled him to devote the remaining years 
of his life to the subject. He took an active part 
in the proceedings of the Quekett Microscopical 
Club, of which he was a past-president, and of 
the Royal Microscopical Society, of which, as well 
as of the Royal Astronomical Society, he was a 
past vice-president. Mr. Spitta made some 
contributions to the subject of pond life, 
but it was particularly photomicrography and 



January 27, 1921] 


MATURE 


7ot 


the optics of the microscope to which he directed 
his energies. So far back as 1898 he published, 
in collaboration with Mr. Charles Slater, an 
“Atlas of Bacteriology ” containing more than a 
hundred plates of photomicrographs of bacteria. 
More recently he brought out his “ Photomicro¬ 
graphy/' and many of his photomicrographs of 
diatoms are of great excellence. His book on 
“Microscopy,” the third edition of which was pub¬ 
lished last year, is a general treatise on the con¬ 
struction, optics, and use of the microscope. To 
the Royal Microscopical Society Mr. Spitta con¬ 
tributed in 1911 a note on Winkel lenses and 
oculars and a report on the value of some Grayson’s 
rulings, the latter entailing a considerable amount 
of work, and in 1913 he reported on a collection 
of lenses and other optical apparatus made by 
Joseph Jackson Lister, the father of Lord Lister, 
and presented to the Royal Microscopical Society 
on the death of the latter. 


We regret to learn of the death of Prof. 
Frederic Houssay, professor of zoology at the 
Sorbonne since 1904, and dean of the faculty of 
science since 1919. Houssay’s first piece of work, 
done under the direction of Lacaze Duthiers, was 
on the operculum and pedal glands of gastropod 
molluscs, and he presented this as a thesis for his 
doctorate in 1884. The same year he left for 
Persia as a member of the Dieulafoy mission, and 
returned in 1886. Soon afterwards be began a 
series of studies in vertebrate embryology, of 
which perhaps the best known is his contribution 
to the discussion on the vertebral nature of the 
skull (1890), After following the development of 
the skull of axolotl, he supported the view that 
the skull is segmental and represents ten 
segments. Houssay next turned to the study of 
dynamical morphology, and published on this sub¬ 
ject two important works, “La forme et la vie ” 
(1900) and “Morphologie dynamique” (1910). He 
devoted special attention to the functional signifi¬ 
cance of the form of the body, tail* and fins of 
fishes, studying the movements in relation to form 
and stability, and he published the main results 
in 1912 (“Forme, puissance, et stability des pois- 
sons ”). Almost his last work was a continuation 
of the same line-^-a study of the flight of birds 


and the form of their wings, for which he made 
detailed measurements of 238 skeletons. We join 
with our French colleagues in regretting the loss 
of an ingenious worker and a courteous colleague. 


We regret to announce the death, on January 5* 
of Capt, Harold Stuart Ferguson, at Seventy 
years of age. Educated at Eton and Wimbledon, 
Capt. Ferguson passed into Woolwich and ob- 
tained a commission in the Royal Artillery, but 
after a few years’ service in that corps he re* 
signed his commission and sailed for India, He 
eventually became English tutor to the three 
Princes of Travancore, and when they no longer 
needed tutelage he was appointed second in com¬ 
mand of the Nair Brigade of native troops main¬ 
tained by H.H. the Maharajah of Travancore 
From that time until his retirement in 1904 he 
held various appointments under the Travancore 
Government, including the directorship of the 
Trevandrum Museum and Public Gardens, where 
his great love of animals and birds ensured the 
very careful management of the wild creatures 
kept in captivity. His collectors at the same time 
brought in valuable collections of animals, birds, 
and plants. While in India he was elected a 
fellow of the Linnean Society, and on his retire¬ 
ment he interested himself jjreatly in the Zoo¬ 
logical Society’s Gardens at^Regent’s Park, and 
some time before his death he was elected a 
member of the council of the society. A man of 
science, a keen sportsman, and a charming com¬ 
panion, Capt. Ferguson died much regretted by 
a host of friends. 


The death is announced of Prof. Carl Toldt, 
who held the senior chair of anatomy in the Uni¬ 
versity of Vienna for twenty-four years. Prof. 
Toldt was born in Tirol in 1840* and with him 
disappears almost the last of the great general 
anatomists—men who worked at comparative as 
well as at human anatomy. He was well known 
for his “Atlas of Anatomy,” which appeared in 
1896, and soon ran through seven editions. He 
contributed many papers to anatomical literature, 
the best known being those which treat of the 
morphology of the mandible. 


Notes. 


At the meeting of the Royal Society on March 3 
a'discussion on isotopes wilt be opened by Sir J. J. 
Thpmson. 

A Wireless Press message from Moscow on 
January ai stated that Prince F. Kropotkin had con¬ 
tracted inflammation of the lungs, and a fatal issue 
was feared. Prince Kropotkin’s many friends in this 
country will be glad to know that a later telegram 
encourages hope of recovery, and says that his illness 
is apparently due to bronchitis. 

Sir Francis Younghusband, president of the Royal 
Geographical Society, announced at the meeting of 
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the society on January 24 that the chief of this year’s 
expedition to Mount Everest will be Col. Howard 
Bury, while the actual reconnaissance of the moun¬ 
tain will be in the charge of Mr. Harold Raeburn, 
who will leave England for India in March. 

Thr Galton anniversary meeting will take place on 
February 16 at the Connaught Rooms, Great Queen 
Street, Kingsway, London, W.C.2. The Galton lecture 
will be given by Dr. W. Bateson, at 8.45 p.m., on 
“Common Sense in Racial Problems,” and will be 
preceded by the Galton dinner f for which tickets, 
may be obtained at the offices of the society, 11 Lin¬ 
coln's Inn Fields, London, W.C.a 
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The Department of Scientific and Industrial Re¬ 
search announces that the Research Association for 
the British Jute Industry has been approved by the 
Department as complying with the conditions laid 
down in the Government scheme for the encourage¬ 
ment of industrial research. The secretary of the 
committee engaged in the establishment of this asso¬ 
ciation is Mr. Frank S. Cuthro, i Royal Exchange 
Place, Dundee. 

Thk following lecture arrangements have been 
made in connection with the Royal College of 
Physicians of London :—The Milroy lectures (on 
“ Respiratory Efficiency in Relation to Health and 
Disease ") will be delivered by Dr. Martin Flack on 
February 17, 22, and 24; the Goulstonian lectures (on 
“ Glycasmia and Glycosuria”) by Dr. G. Graham on 
March 1, 3, and 8; and the Lunileian lectures (on 
“ Some Points in the Etiology of Skin Diseases ”) by 
Dr. A. Whitfield on March 10, 15, and 17. The 
lecture-hour in each case will be 5 o’clock. 

The physiological laboratory in the central offices 
of the University of London at South Kensington, 
of which the director is Prof. A. D. Waller, appears 
to be in some risk either of extinction or of mutilation 
by removal to another site. The London County 
Council, possibly under misapprehension as to the 
present status of the laboratory, threatens to with¬ 
draw the grant hitherto made, while the Senate of 
the University requires the rooms in July for its 
clerical staff. If the grant ceases the laboratory is 
to be closed. If it continues, or funds are pro¬ 
vided from another source, the laboratory is to be 
accommodated elsewhere than on its present site. A 
letter of protest from Sir E. Sharpey Schafer has 
been published in the Times t and resolutions in favour 
of maintaining the laboratory in its present situation 
have been passed by various bodies of physiologists. 
It would be unfortunate if a valuable centre for re¬ 
search were dismantled in order to find room for 
work which could so much more easily be done else¬ 
where. 

We trust that an immediate inquiry will be insti¬ 
tuted by the Ministry of Agriculture and Fisheries into 
the alleged effect of the discharge of oil from motor- 
propelled vessels at sea, to which Sir Arthur Shipley 
has directed attention in the columns of the Times. 
According to the Naturalist for January, gulls, razor¬ 
bills, and guillemots have recently been picked up 
along the Yorkshire coast dead or dying, their 
plumage so saturated with oil that they were unable 
to flv or dive. Moreover, sedentary forms of rock- 
pool organisms are dying, and the inshore fisheries 
suffering in consequence, codling, coalfish, and other 
species haunting the inshore rocks being very scarce 
this year. It seems possible that unless remedial 
measures are taken disaster may overtake our 
fisheries. 

The United States Department of Agriculture has 
just issued a Circular (No. 135)' directing attention to 
the fact that unless fur-bearing animals are rigidly 
conserved, the time is not far distant when many of 
the more valuable species will be exterminated. That 
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this is no alarmist's cry is shown by the fact that both 
trappers and fur-dealers have urged the Government 
to take immediate steps to promulgate protection in 
the form of a close season and the infliction of penal¬ 
ties for furs taken out of condition. It is suggested 
that State Game Commissions and agricultural experi¬ 
ment stations should promote the raising of fur- 
bearers such as foxes, skunks, and musk-rats, and 
that other species less amenable to captivity should 
be conserved in sanctuaries. 

In the Kelvin lecture to the Institution of Elec¬ 
trical Engineers on January 13, Sir William Bragg 
gave an interesting and luminous account of the waj* 
in which the study of the properties of the electron 
has led to a better understanding of the structure of 
the atom. His concluding remarks indicate that the 
improvements he has been able to introduce into his 
X-ray spectrometer have enabled him to establish the 
fact that the atoms have different properties in dif¬ 
ferent directions. This supports the theories of Lewis 
and Langmuir that some of the electrons constituting 
an atom do not participate in the orbital motion about 
the nucleus which is characteristic of the electrons 
of the Rutherford atom, as developed by Bohr and 
Sommerfeld, but, on the contrary, are restricted to 
certain portions of the outer surface of the system, 
in which they describe small closed orbits and so 
produce magnetic fields which serve as bonds of 
attachment between atoms. 

In co-operation with the Anglo-Batavian Society, 
the University of London has made arrangements for 
an interchange of lectures on medical subjects between 
London and the Netherlands. The first lecture of the 
series to be given by Dutch professors was delivered 
by Prof. Wertheini-Salamonson, of Amsterdam, on 
January 17 at the Royal Society of Medicine, the 
Vice-Chancellor of the University of London presid¬ 
ing. The subject chosen was “Tonus and Reflexes," 
one to which the lecturer has devoted much attention. 
The chief point discussed was the participation in 
reflexes obtained normally, but especially in some 
nervous affections, of that remarkable state of shorten¬ 
ing into which voluntary muscles can be put by 
certain conditions—a state in which no electrical 
changes are to be detected and, as it appears, very 
little, if any, chemical or thermal changes take place. 
The lecturer was inclined to attribute the phenomena 
to effects through the sympathetic supply of muscle. 
The next lecture will be given by Prof. Boeke, of 
Leyden, on February 16, the subject being “The 
Modes of Termination of Nerve-fibres In Muscle,” 

A discussion, in which a number of kinema experts 
participated, took place before the Illuminating 
Engineering Society on January 18 on “The Use 
and Abuse of Light in Studios for Kinema-film Pro¬ 
duction," The making of films by artificial light 
involves the use of illuminations vastly higher than 
those usual in ordinary lighting, and cases have been 
mentioned of alleged injury to the eyes of actors 
arising from exposure to very powerful lights at close 
quarters. The subject is being considered by the 
Ministry of Health Committee on the Causes and 
Prevention of Blindness, the chairman of which, the 
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Right Hon* G. H. Roberts* made a few remarks at 
the meeting. Eye-troubles have been attributed to 
the glare of the intense visible light from certain 
illuminants, and it has also been suggested that the 
presence of a high proportion of ultra-violet rays may 
he an influential factor. It seems evident that the 
region of the spectrum best suited to film production 
needs further investigation. Possibly ultra-violet rays 
of very short wave-length, such as may be liable to 
affect the eyes, might be excluded without prejudice 
to photographic effect. The view was expressed by 
several speakers that the use of very powerful un¬ 
screened arcs in studios is rarely necessary, and that 
the best results are obtained by adopting screening 
and diffusing devices yielding conditions resembling 
natural lighting. The Illuminating Engineering 
Society has prepared a list of queries for circularisa- 
tion which should yield useful information on these 
points. 

We have received the following communication 
from the U.S. National Research Council :—Dr. 
Henry A. Burnstead, professor of physics and director 
of the Sloane Physical Laboratory at Yale University, 
and for the past half-year on leave from the Univer¬ 
sity as chairman of the National Research Council 
of Washington, D.C., died suddenly on the train on 
the night of December 31 while returning to Wash¬ 
ington from Chicago, where ne had been in attend¬ 
ance at the meetings of the American Association for 
the Advancement of Science and affiliated societies. 
The following resolution was unanimously adopted at 
a special meeting of the Interim Committee of the 
National Research Council held on January 3 ; 
‘‘That the National Research Council learns of the 
death of Dr. Henry A. Burnstead, chairman of the 
Council, with great sorrow and a profound sense of 
Joss. Dr. Burnstead in his association with the 
Council had revealed to its officers and members not 
only a high capacity for administration and a most 
loyal fidelity to the aims and work of the Council, 
but also a sweetness of disposition and personal 
attractiveness which had won for him the devoted 
and affectionate regard of nil his colleagues in 
the Council. In his death the Council and the scien¬ 
tific world lose a man of most eminent attainments, 
highest character, and lovable personality. The 
National Research Council extends to the bereaved 
wife and family its deepest sympathy and condolence, 
And wishes to express to them Its full appreciation 
of the great value of the services which Dr. Burnstead 
rendered 1 it in the period of his association with it 
and the great loss which it suffers by his untimely 
death. But may we all remember that 1 that life is 
long that answers life’s great ends. M \ 

Prof. E. Wbstrrmarck publishes in Acta Aca - 
demiae Ab&ensis, part i., an important paper on 
“The Belief in Spirits in Morocco,” the result of 
'several expeditions into that country. It is mainly 
concerned with an elaborate account of the Jinn or 
underground spirits which interfere in every phase 
of human life. Men have been taken to their 
kingdom or have cohabited with the Jinnlva, or female 
fcpitfts. Prof. Westermarck describes in detail the 
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nature and doings of these spirits, prophylactic 
measures adopted against them, remedies for troubles 
caused by them, and measures for bringing them under 
control. He disputes the views of Robertson Smith, 
who regarded the belief in them to be a survival of 
totemism; nor can they be regarded originally as 
the spirits of the dead. Prof. Westermarck regards 
the conception of the Jinn to be ” a generalisation on a 
much larger scale. These spirits seem to have been 
invented to explain strange and mysterious phenomena 
which suggest a volitional cause, especially such as in¬ 
spire men with fear; but Robertson Smith’s theory that 
their special haunts are places most frequented by 
wild beasts cannot be accepted. In their present form 
their original home was Arabia, whence they migrated 
to Morocco, where the general scheme of belief was 
mixed up with the local animistic beliefs of the Berber 
tribes. ” 

The American Museum of Natural History has 
arranged for a third Asiatic Expedition in co-opera* 
lion with the American Asiatic Association and Asia. 
The Chinese Government has been invited to delegate 
to the expedition men who have had preliminary in¬ 
struction in various branches of science, so that they 
may assist and, at the same time, be trained in 
modern methods of scientific exploration. In return 
for such help and facilities a duplicate set of the col¬ 
lections will be deposited in Peking to form the basis 
of a Chinese national museum. To aid this, the 
American Museum undertakes to train selected 
Chinese in museum work. It is proposed that the 
field work shall last for five years. From head¬ 
quarters in Peking parties will work in the interior 
of China, Central Asia, Manchuria, and Kamchatka. 
The zoological collections will help to furnish a hall 
of Asiatic life in the American Museum of Natural 
History, where are already the specimens obtained by 
Mr. R. C. Andrews, the leader of the first and second 
Asiatic Expeditions. In Natural History , the journal 
of the museum, Mr. Andrews dwells on the frag¬ 
mentary nature of our knowledge of this region. 
Some exaggeration is allowed for in propaganda, but 
when Mr. Andrews says, in italics, “ Knowledge of 
the fossils of Eastern Asia rests almost entirely upon 
the report on a small collection of teeth and frag¬ 
mentary bones purchased in the medicine-shops of 
Tientsin and described by a German named Schlosser,” 
then we recognise that several fragments of know¬ 
ledge have failed to catch the eye of the writer. 

Report No. 10 of the Industrial Fatigue Research 
Board forms a preliminary account of some of the 
investigations now being undertaken by Messrs. J. 
Loveday and S. H. Munro into the boot and shoe 
industry. A historical sketch of the industry is given, 
and a detailed description of modern processes follows. 
The , daily variations of output of various groups of 
workers in five factories are then recorded. As in 
almost all other industries, the Saturday output was 
found to be low (sometimes only 77 per cent, of the 
average), but the chief interest of the observations lies 
in the comparison between the skilled workers with a 
large output and the relatively unskilled, who showed 
an output 10 to 50 per, cent, smaller. It was found 
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that the former maintained a much more uniform 
output, and usually they improved slightly from’ day 
to day until they reached their acme on Friday. The 
relatively unskilled workers, on the other hand, showed 
a more irregular output, which generally fell off after 
the second or third working day of the week, and 
sometimes after the first working day, Another sec¬ 
tion of the report affords striking evidence of the 
value of rest-pauses. A firm which desired to increase 
its output without adding new machinery determined 
to make the experiment of working the double presses 
with a team of three girls, each operative working 
forty minutes in each hour and resting twenty 
minutes, instead of with two girls working con¬ 
tinuously throughout the day. In a short time it was 
found that the total output from the presses had 
increased 44 per cent., i.c. the girls were producing 
individually nearly as much as they had been able 
to do previously, but in two-thirds the time. 

A copy has reached us of the first number (January) 
of the Journal of Industrial Administration, the official 
organ of the Institute of Industrial Administration, 
which was founded in the spring of last year. The 
scope of the journal is, it is announced, to be wider 
than that merely of reporting the proceedings of the 
institute on the lines usual with professional societies; 
its editor indicates that his chief aim will be to make 
the publication “a medium for the pooling of the 
experience of those interested in the administration 
of industrial enterprises, so that it may serve the 
urgent purpose of assisting in the policy of practical 
education for members.” A prominent feature is to 
be the special section devoted to the discussion by 
correspondence of the problems connected with indus¬ 
trial administration; the object of this section is to 
provide members resident in any part of the world 
with a medium for exchanging view's on administra¬ 
tive questions affecting their occupation on an open 
platform, and in a manner which will, whilst assist¬ 
ing members individually, conduce to the greatest 
usefulness of the institute. Particulars are given of 
instructional courses, open to members and non¬ 
members, to be held in London; these courses begin 
on February », and deal with production estimating 
and production costing. The journal contains an 
abstract of an address on “The Industrial Question” 
given by Viscount Haldane, O.M., at the inaugural 
meeting of the institute held on October 23 last. The 
editorial offices have been established at 110 Victoria 
Street, S.W.i. 

An important paper bv Lord Lovat on recent pro¬ 
gress in British forestry appears in the Journal of 
the Royal Society of Arts for January 7. It begins 
with a short account of the movement leading to the 
passing of th* Forestry Act in August, 1919, which 
created the Forestry Commission and empowered this 
body to expend 3,500,000/. in afforestation during the 
ensuing ten years. Lord Lovat further points out the 
part which private landowners should play in this 
great national work, and discusses at some length the 
relations between forestry and such subjects as bill 
pasture, land given over to sport, small holdings, opd 
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soldier settlement^. The paper concludes with an 
authoritative statement of the operations of the 
Forestry Commission during Us first year. A gopd 
beginning has been made; 69,000 acres of land have 
been acquired and extensive nurseries started, in 
which there are growing already 139,000,000 seedlings 
and transplants. 

The burning coal-seams that are a conspicuous 
feature in the coalfields of the western United States 
lead G. Sherburne Rogers (U.S, Geol. Surv., Prof. 
Paper 108-A) to remark that a pile of coal exposed 
to the direct rays of the sun would be liable to 
become heated and finally to ignite. From hi 9 ob¬ 
servations in Montana he concludes that “the physical 
factors promoting spontaneous combustion are a finely 
divided condition of the coal, a slight increment of 
heat from an outside source, and a sufficient volume 
of coal to retard loss of heat by radiation.” The 
absorption of oxygen by coal when warmed generates 
further heat, and the process is thus self-accelerating. 
Parr and Francis are quoted as showing that at 
120 0 C. to 140 0 C. a critical stage arises, when the 
occluded oxygen combines with some of the hydro¬ 
carbons, producing carbon dioxide and water, accom¬ 
panied by a rapid rise in temperature. Ignition 
occurs at 350° C. to 450 0 C. The fine dust Of lignite, 
it appears, may ignite at 150 0 C., and of gas-coal at 
aoo° C. The burning coal-seams in the west is 
associated with the cuts formed by small and rapid 
streams. The metamorphic effects of the heat on 
the overlying rocks have been studied by the author, 
and include the production of spherulitic glass and! 
of holocrystalline diopside-plagioclase slag. 

The November and December issues for the past 
year of the Journal of the Franklin Institute contain 
an important paper on the annealing of glass by 
Messrs. L. H. Adams and E. D. Williamson, of the 
geophysical laboratory of the Carnegie Institution of 
Washington. In order to supply the information 
demanded by the American glass manufacturers as 
to the proper method of annealing, the authors have 
determined the rate of disappearance of an initial 
stress in glass at any temperature. They find that 
the reciprocal of the stress increases with the time 
at a uniform rate which- depends on the kind of glass 
and the temperature at which it is maintained. A 
table of rates for common glasses at various tempera¬ 
tures is given. As a result of their investigations the 
authors recommend that glass, and especially optical* 
glass, should be annealed by raising the temperature 
in about hours to the vaiuc specified in one of the 
tables as suitable foj* that glass. This temperature is 
about 50° C. less than that in common use at the 
present time. The glass is maintained for four hours 
at that temperature and then allowed to cool, at first 
slowly, then rapidly, so that the cooling is over In 
about three hours, and the whole process lasts only 
eight hours. This is more effective than the old 
process, involving greater heating and slow cooling, 
whfeh lasted twenty hours. 

Particulars have reached us of the Elmendorf paper- 
tester, which indicates the resistance offered by m 
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sample of paper to tearing. A compound pendulum 
of weight P and equivalent length l is swung always 
from the same initial angle t and in the course of its 
downward swing it tears a suitably cut sample of 
paper held partly by a clamp secured to the pendulum 
and partly by the fixed support carrying the axis. 
The pendulum rises on the far side to an angle 
When swung without tearing the paper it rises to an 
angle The difference in the potential energy of 
the pendulum at the angles and <p t is the work 
done in tearing the paper, and is equal to 
Pi (cos4^-cos 0 a ). If the length of tear is d and the 
tearing resistance to be determined R, 

p[ 

R = - (cos (f>y -- cos ). 

In its present form the pendulum has the shape of a 
segment of a circle pivoted at the centre and cali¬ 
brated round the circumference. It is held in its 
initial position by a spring stop. A light pointer 
mounted frictionally on the axis is set initially against 
the stop, where it is held until the pendulum com¬ 
mences its return swing; then it moves with the 


pendulum, and so the extent of the swing is recorded. 
The calibration can be such that R is read direct. 
The apparatus can be seen at the office of Messrs. 
R. J. Marx, 133-39 Finsbury Pavement, E.C.2. 

Among the announcements of Mr. John Murray is 
“The Life of Alfred Newton," by A. F. R. Wollastpn, 
in which the many activities of this former professor 
of zoology in the University of Cambridge will receive 
attention. The work will also contain a chapter 
describing Cambridge in the middle of last century, 
by Sir Arthur E. Shipley, and personal reminiscences 
of Prof. Newton by Dr. H. Guillemard. 

Errata,— Dr. T. J. J. See sends the following 
corrections of values 'given by him in his letter on 
the measurement of the angular diameter of Betcl- 
geux printed in last week’s issue of Nature, p. 663 
Lines j6 and 24, “orbit of Venus” should be “orbit 
of Mars.” Lines 33-35 should read: “Sirius, which 
is itself twenty-fivefold more luminous than our sun. 
Accordingly, Betelgeux gives about 6500 times the 
sun's light.” 


Our Astronomical Column. 


Pons-VVinnkcke's Comet. —The reappearance of 
this periodical comet is expected shortly, and the 
ensuing perihelion passage is likely to occur at nearly 
the same time of the year as in 1869, when it was 
on June 29, and in 1892, when it was June 30. On 
the former occasion the comet was first seen on 
April 9, and on the latter March 18. The following 
is an ephemeris :— 


i$2r 

Feb. 3 
n 

19 

7 


Perihelion June ai 


Mar. 


J<.A. 
h. m. r. 
13 2 b IO 
13 36 II 

13 45 32 

14 2 o 


L>ec). N. 


Perihelion June 13 
Dec!. N, 


19 8 

20 48 
22 51 
28 l6 


17 8 

18 31 
20 17 
24 59 


R.A. 

h. m. s. 

>3 45 16 

«3 5 8 4 
14 11 n 

H 37 8 

The date of perihelion passage is a little uncertain, 
so that for purposes of sweeping two series of posi¬ 
tions are given, one on the assumption that it will 
occur on June 21 and the other on June 13. The 
comet will probably be rediscovered in February or 
March, and the meteoric shower connected with it, 
should it recur, may be expected on the night fol¬ 
lowing June 27. 


The Magellanic Clouds.— Dr. E. Hertzsprung 
has ‘ a paper on these clouds in Monthly Notices 
(vol. lxxx., No. 9). It is based on Mr. R. E. Wilson’s 
measures of the radial velocity of nebulae (Lick Obs. 
Pubs., vol. xiii.). On the whole, Mr. Wilson found 
low velocities for the gaseous nebulae. There were, 
however, notable exceptions in the cases of seventeen 
nebulae in the greater cloud, which showed average 
recessions of 276 km./sec., and one in the lesser cloud 
>frhich showed 168 km./sec. It was a reasonable 
inference that the clouds were external to our galaxy; 
indeed, this was already thought probable on other 
grounds. On studying the individual motions it was 
seen that they showed a steady upward tendency a$ 
one went southward. Mr.. Wilson suggested in ex¬ 
planation a rotation of the fcloud; Dr. Hertzsprung 
points, out that it is simpler to assume that the varia¬ 
tion is a perspective effect, due to different parts of 
the clpud being at different angular distances from 
the apex o t motion. He applies artaly$is to the 
observations, and finds as the most probable solution 
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that the velocity of the greater cloud (corrected for the 
solar motion) is 608 km./sec. towards R.A. 4h. 31m., 
S. deck 4 0 42' (galactic long. i68°, S. lat. 30°). The 
single nebula observed in the lesser cloud gives a 
result consistent with the two clouds having the same 
motion. The greater cloud is 637° from the apex, 
which gives a velocity of 560 km./sec. at right angles 
to the line of sight. Taking the distance as 10,000 
parsecs, this implies an angular velocity of somewhat 
more than a second per century, the position angle 
being 348° and 55 0 for the greater and lesser clouds 
respectively. 

It will be remembered that Dr. Hertzsprung was 
one of the first to give a trustworthy estimate of the 
distance of the clouds, based on methods quite similar 
to those applied later to the globular clusters by Dr. 
Shapley. 

Investigation of the Einstein Spectral Shift.— 
Bulletin No. 64 of Kodaikanal Observatory contains 
a full account of a second investigation of this effect 
bv Mr. J. Evcrshed. Mr. Evershed’s former result 
(Bulletin No. 39) indicated considerably more than 
half the shift predicted by Einstein. In view of Dr. 
St. John’s much smaller result, he planned a more 
extensive research, using the Anderson 6-in. grating, 
which was carried out in the spring of 1918. The 
spectrum of the sun both near the centre and near 
each pole was compared with the carbon arc. The 
results are corrected for solar and terrestrial rotation 
and the earth’s radial velocity. The lines used are 
not the same as those of Dr. St. John, but the 
strongly marked triple carbon bands extending from 
387659 to 388178* The mean values of the shift, 
sun mmttt arc, are: 

Sun’s centre ... +0*0037 A. 

(omitting one discordant day) 

Sun’s north limb ... +0*0071 A. 

Sun’s south limb ... +00100 A. 

Einstein’s value ... +00082 A. 

Mr. Evershed notes that the late Mr. Pocock found a 
similar dis<?ordance between the measures at the sun’s 
north and south limbs. 
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The Forestry Department of Edinburgh University. 


CO far back as 1887 a lectureship in forestry was 
^ inaugurated at Edinburgh University, The 
courses given were mainly attended by students 
taking the University degree in agriculture. It was 
a far-sighted step to take at that time, since it is a 
great advantage to the scientific agriculturist to have 
some acquaintance with the aims and objects of the 
forester with whom he has so commonly to work 
side by side on the countryside. On the closure of 
the forestry branch at the Coopers Hill College in 
1905, the training of the Indian forestry probationers 
was left in the hands of the universities. Recog¬ 
nising the altered conditions and the growing demand 
for the trained forest officer—fpr the Colonial Office 
was now beginning to require qualified men— 
Edinburgh University, which is pre-eminently a 
scientific and Empire university, instituted an 


future forest officer, special lectureships in forest 
botany, forest mycology, forest zoology, forest en¬ 
gineering, and forest chemistry were inaugurated, as 
also a course in Indian forest trees. Students for the 
agricultural degree of 3.Sc. have the option of taking 
the introductory forestry course, which is one of the 
courses under the forestry ordinance. More recently 
courses in tropical forestry and in Indian geology 
have been sanctioned. The fact that ml the 
branches of applied science are dealt with by 
specialists in their individual subjects is of great irn- 
ortance in properly equipping the forest officer for 
is future life-work. In the past it has often 

xwxurred, both in Continental schools and in this 
country, that one lecturer was maintained, in order 
to save expense, to deliver courses in forest botany 
and forest entomology, with, perhaps, geology or 



Fic. — Forestry ami Agricultural Building, University of Edinburgh. 


ordinance for the degree of B.Sc. in forestry in 

,9 iU, this ordinance full courses in all the 
branches of pure forestry are given, and at least six 
months* practical work in forestry is required of the 
student for the degree. The subjects for the forestry 
Preliminary Examination for matriculation to the 
University are English, mathematics, Latin, and 
French or German, thus ensuring that the future 
forest officer shall have that acquaintance with modern 
languages which is indispensable to him. 

During his first year the student takes the first 
science courses in pure science of the University in 
botany, zoology, natural philosophy, and chemistry. 
In the second and third years the forestry subjects 
proper, together with the allied science branches, 
including geology and surveying, are taken. In order 
to make full provision for the allied sciences, which 
form so important a branch of the training of the 
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another subject thrown in. The students* time¬ 
table for the degree is well filled up. The terms, 
three in the year, are of ten week® each, and the 
hours, from 9 a.m. to 5 p.m. five days a week, are 
taken up with lectures, tutorials, and laboratory 
work. A part of most Saturdays is devoted to excur¬ 
sions, whilst the vacations are Occupied, to the limit 
desirable in the interests of the student, with the 
practical courses in forestry. 

In order to give full effect to the ordinance, the. 
University had to make provision in the important 
question of buildings, laboratories, and *0 forth, and in 
this matter the department may claim to be second 
to none in the country. New buildings were erecte 4 
containing a large lecture hall to accommodate 130 
students, and several museums, including a sylvicul¬ 
ture museum, a protection museum, a wood and 
economic products museum, and a museum for Indian 
and Colonial timbers. Then there are laboratories, is! 
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workshop fitted with a _ circular da w, a planing 
machine, and a lathe for the instruction of students, 
rooms for the members of the staff, a students’ room, 
and a library. Additional rooms for the museum 
and laboratory of the lecturer in forest zoology were 
also provided in the building. These various parts of 
the building are fitted up with valuable collections of 
specimens, serving as object-lessons for the training 
of the students. 

This accommodation was just completed before the 
outbreak of war. The site and building cost 19,500!., 
and at present prices it is easy to reckon that its value 
to-day is nearer 40,000/. than 20,0m/. The equip¬ 


8500!. received from the State. In addition, the Uni¬ 
versity paid from its own funds the salaries of the 
lecturers conducting the applied science subjects, 
forest botany, and so forth. Last year a chair in 
forestry was instituted and endowed within the Uni- 
, versity with the help of a grant from the Develop 
| ment Fund. * 

For the practical work, through the courtesy of 
j their proprietors, Edinburgh University has had the 
■ use of the woods on the estates of the Duke of Athofl, 
Col. W. Steuart.Fothringham of Murthly, the Earl 
of Mansfield of Scone, and Viscount Novar of 
Novar and Raith, and of the Spevside Woods. 

The students are taken out to 



Fjq. a. - Protection Museum, Kore try Department, University of FCdinbur^ti. 


these areas and Instructed In 
nursery work, in planting and fell¬ 
ing. in sylviculture, and in the pro¬ 
tection, utilisation, and scientific 
measurement of the woods. Ar¬ 
rangements have recently been made 
with the War Office by which a 
forest garden has been established 
on the War Office estate at Dreg- 
horn, situated a few miles from 
Edinburgh, where a fine large 
nursery is being laid out; and 
the Stobs estate of several 
thousand acres, also belonging to 
the War Office, has been made 
available for practical work by the 
students, the University in return 
advising on the management of the 
woods of these estates. The Forest 
of Dean is used for advanced prac¬ 
tical work, and the visits which 
were made to Continental forests 
before the war are now being 
resumed. 

At the outbreak of war there 
were 50 students in the depart¬ 
ment ; ‘ last year 168 students 
took forestry courses in the Uni¬ 
versity, and this year the number 


ment and fittings cost about 2000/., and the same . 
remark applies to them. It is difficult to make 
even a guess at tne value of the specimens which fill 
the museums. Towards this outlay, which is ex¬ 
clusive of museum specimens, the University 'fur¬ 
nished 15,200/., the Twa^ppment Fund contributing 
6jool. The other expenditure on the forestry depart¬ 
ment proper for the period of years 1910-11 to 
1919-20, to which allusion is made, on salaries, etc., 
amounted to 8800/., of which 6600/. was furnished 
from the University funds and 2200/. from State 
funds; so that out of a total outlay during the period 
of 30,300/. the University provided 21,800/, as against 


has reached 170. The 40 students who have 
taken the forestry degree since 191 t are now serving 
in the Indian forest Service and in the various 
Colonial Forest Services (South Africa, Canada, and 
New Zealand), in the Home Forestry Service, and in 
the Home universities. At the present moment there 
are in Edinburgh University sixteen Indian forestry, 
nine Colonial Office, and ten South African proba¬ 
tioners—a total of thirty-five. 

The University may thus be considered to have met 
a national need in placing itself in a position to give 
a full scientific training to the forest officers of the 
Empire. 


The International Physiological Congress, 1920. 

Summary of Papers. 


S INCE more than two hundred papers and demon¬ 
strations were given at the above congress, which 
was held in Paris in July, a mere mention of the more 
outstanding communications is all that is possible in 
this summary. For a general account of the con¬ 
gress Prof. Fraser Harris’s article in Nature of 
September 16 may be consulted. 

Of new apparatus, those described by Hess 
(Zdrfch) and Wilson (Cairo) may be specially men¬ 
tioned. The former demonstrated a cardio-phono- 
graph, a viscosimeter, and stereoscopic photographs. 
The latter exhibited a stethograph, a portable ergo- 
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graph, a micro-nitrometer, a colorimeter, and a 
chronograph with electro-magnetic signal. The 
pursuit-meter described by Miles (Boston) for detect? 
ing the influence of nutrition, fatigue, industrial 
conditions, etc., on neuro-muscular co-ordination, and 
the demonstration (without the aid of the microscope) 
by Fredericq (Li6gc) of cilia, spermatozoa, etc., in 
motion, by means of intense illumination, were of 
particular interest. Philippson (Brussels) demon¬ 
strated an apparatus for showing the precise moment 
of coagulation of an organic liquid; another for 
recording modifications in the viscosity of fluids; and 









NATURE 


708 


[January. 27, 1921 


a method for measuring the electrical resistance 
of cells and tissues. The crescograph shown by Bose 
(Calcutta), which is claimed to magnify growth and 
other movements ten million times, was closely 
examined and much criticised. Mention may also 
be made of the display of well-made physiological 
apparatus by several French and Swiss firms. 

Morpurgo (Turin) showed a number of artificially 
united rat-pairs (so-called Siamese twins). He finds 
that when two animals of different size are united 
the weaker dies from inanition, as a result of failure 
to hold its own in the joint distribution of nutritive 
substances. Rochon-Duvigneaud (Paris) finds that the 
foveae in the retina of birds may be central, cx- 
qentral, or double; since complete decussation occurs 
at the optic chiasma, each has a unilateral connec¬ 
tion. A communication by Minkowski (Zurich) dealt 
with the course of the optic fibres in man and ether 
mammals. 

Botazzi (Naples), by very slowly varying its tem¬ 
perature, finds that mammalian striated muscle 
(diaphragm) shows a distinct shortening at o° C. 
(cold-contracture) and another, already well known, 
at 45 0 (hcat-contracture). He believes that these 
changes, which are reversible, are due to the sarco¬ 
plasm.- Heut rigor (63° C.) t which is irreversible, he 
regards as due to contraction of the connective-tissue. 
Parnas (Warsaw), in his communications on muscle 
physiology, supported a view which is opposed to 
that of A. V. Hill on the question of the fate of lactic 
acid during the relaxation phase, favouring the com¬ 
bustion theory. Langley (Cambridge) suggested that 
muscle atrophy after denervation is due to fatigue 
(fibrillation), resulting from the irritation set up in 
the neural region of the muscle. He also spoke upon 
nerve suture and regeneration. The conditions of 
industrial fatigue were dealt with in a paper by Lee 
(New York). 

The question of fat metabolism in its broadest 
aspect was the subject of a communication by Halli¬ 
burton (London), the vitamine problem being specially 
considered. Gosset, Camus, and Monod (Paris) 
described a method for obtaining permanent biliary 
fistula? in the dog. Both Foa (Parma) and 
Lombroso (Messina) dealt with the metabolism 
of fats in the liver; they showed that their 
destruction Is much greater during digestion 
than during fasting. Lombroso also discussed the 
action of enterokinase upon the proteolytic activity of 
pancreatic juice. Brinkman (Groningen) showed that 
the cholesterol-phosphatide quotient controls the 
permeability of cell-membranes, those of erythrocytes 
in particular, and pointed out that this factor is all- 
important in the pathology of anaemias. The ques¬ 
tion of intermediary metabolites and their relation to 
heat production was dealt with by Graham Lusk 
(New York), who found that in the dog 58 grarrts of 
glucose increased heat production by 4 3 Calories, 
while 50 grams of glucose plus 8 grams of lactic 
acid caused an increase of 4*8 Calories. When lactic 
acid was replaced by 3 grams of acetic acid, the 
increase observed was 7-3 Calories. This last result 
is similar to that obtained when fat and glucose are 
metabolised together, and suggests that acetic acid 
may be an intermediary metabolite of fat, but not of 
glucose. E. and May Melianby (London) showed 
that the cause of rickets is probably want of fat- 
soluble A vitamine in the diet. When this is lacking 
the development of bones and teeth is defective. 

With intact kidneys a small dose of urasmic blood 
causes intense diuresis, while a large dose arrests the 
flow of urine. After denervation no result is ob¬ 
tained, This was demonstrated by PI Suner and 
Bellido (Barcelona). 
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Macleod (Toronto) showed that in decerebrate cate 
the respiratory centre can be stimulated during altebt 
anoxaemia without any decided change in the CO* 
tension or the H-ion concentration of the arterial 
blood; greater degrees of anoxaemia cause paralysis, 
of the centre. Krogh (Copenhagen) demonstrated 
that the respiration of aquatic animals is not in¬ 
fluenced by CO a , but only by the amount of oxygen. 
The same author, employing the frog’s tongue, finds 
that capillaries can be caused to dilate independently 
of the influence of the arterioles supplying the part. 
Waller (London) described a ready methed of deter- 
ining the CO, output under varying conditions of 
work; he also demonstrated the electrical emotive 
response in man. The effect of different kinds of 
exercise on the respiratory exchange in man was also 
dealt with by Liljestrand, Linhard, and Stenstrom 
(Stockholm), and as affected by gymnastic exercise* 
by Langlois (Paris). The transport of CO a by haemo¬ 
globin formed the subject of a communication by 
Buckmaster (Bristol). The crystallisation of haemo¬ 
globin of the bat was described by Amantea and 
Krvszkowsky (Rome); these authors also dealt with 
the physiology of spermatozoa. 

The glycogen-content of leucocytes and the nature 
of amoeboid movement were discussed by de Haan 
(Groningen); amoeboid movement is stated to be 
dependent partly on viscosity (colloid) and partly on 
HCO a (NaHCOs). De Haan and Feringa produced 
evidence of the apparent formation of eosinophil 
leucocytes from lymphocytes, Doyon (Lyons) demon¬ 
strated that incoagulability of the blood after peptone 
injections is due to an antithrombic substance of 
nuclear origin—a nucleo-protein—containing 3 per 
cent, of phosphorus. Nucleinate of soda was also 
shown to be a strong anti-coagulant. Gautrelet 
(Paris) found no fatal effects or any alteration in 
the viscosity or the H-ion concentration of the blood 
after an intravenous injection of pil (1 c.c. per kilo, 
body-weight). 

Sharpey Schafer (Edinburgh) proved that the pul¬ 
monary blood-vessels are supplied by vaso-motor 
nerves by showing that stimulation of the depressor 
nerve causes a fall in pulmonary pressure indepen¬ 
dently of the aortic system. He also exhibited cats 
in which both cervical svmpathetics had been cut at 
an interval of a few weeks, showing paradoxical con¬ 
traction of the pupil and dilatation of arterioles on the 
side of the first section. The mechanism of para¬ 
doxical dilatation of the pupil following cocainising of 
the cervical sympathetic was also discussed in a com¬ 
munication sent bv Byrne (New York). 

Feenstra (Utrecht) confirms the work of Zwaarde- 
maker on the inter-availability of potassium and other 
radio-active salts in Ringer’s solution. Dubois and 
Duvillier (Lille) showed that after section of the 
cervical cord double vagotomy may still produce 
cardiac acceleration provided the blood-pressure is 
sufficiently high. Wertheimer and Boulet (Lille) 
showed tracings to demonstrate that in frogs poisoned 
by BaCl a it is possible either to provoke or to arrest 
heart-block by an induction shock, according to the 
phase of the normal rhythm at which the heart la 
stimulated. Barry (Cork) showed in the toad's heart 
that reversal of action may take place (ventricle 
beating before auricle) during recovery from the effect 
of nicotine. Einthoven (Leyden) described experi¬ 
ments which aopeared to show that the positive elec¬ 
trical change during vagal stimulation described by 
Gaskell in the tortoise auricle is due to mechanical 
stretching by contraction of the lung. De Boer 
(Amsterdam) reported the results of his study bf the 
effects of varying rates of conduction on the form 
of the ventricular electrogram. He also described p 
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method for obtaining delirium cordis in the frog- 
ventricle. Danielopolu (Bucharest) records observa¬ 
tions upon . the effects of various, conditions—clinical 
and experimental—upon the human electro-cardio 
gram. 

In a communication by Heger (Brussels) the cause 
of the relative, hypertrophy of the right ventricle 
which occurs in man and animals acclimatised to 
residence at a high altitude is -ascribed to a persistent 
pulmonary hypersemia. 

Anaphylaxis was the subject of communications by 
Kopac2ewski (Paris) and Pesci (Turin). 

Communications dealing with the central nervous 
system were few in number. Among them was one by 
Amantea (Rome) on the effect of application of 
strychnine to the sensori-motor region of the cerebral 
cortex on experimentally excited epilepsy; one by 
Camus and Roussy (Paris) on polyuria produced by 
lesions at the base of the brain ; and one by Lafora 
(Madrid) on the functions of the corpus callosum. 

According to Abelous (Toulouse), cholesterol is 
manufactured in the spleen, which organ may be 
stimulated to increased production in this direction 
by secretin. A paper by Kothlin (Zurich) was devoted 
to the effects of adrenalin and / 3 -iminazolethylamine 
(active principle of secretin) on gastric secretion; the 


former inhibits, and the latter, if injected sub¬ 
cutaneously or intramuscularly, stimulates. Quantita¬ 
tive studies, on the adrenalin output of the adrenal 
glands was the subject of a communication by 
Stewart (Cleveland). Bazett (Oxford), as the result 
of cross-circulation experiments, finds that adrenalin 
is of little importance as regards pressor f x ^flexes, but 
that it functions by maintaining a normal tone in 
the arterioles or capillaries. Negrin y Lopez finds 
that after “piqfire" and double vagotomy tne blood- 
pressure always rises, but if the animal has been 
adrenalectomised a fall occurs. Gayda (Turin) finds 
that tadpoles fed with thyroid give off more heat 
than; normal ones,. 

P6zard (Paris) confirmed the experience of others 
that castration leads to the appearance of the opposite 
sex-characters in fowls. Athias (Lisbon) showed that 
after total castration pituitrin. always contracts the 
uterus, while adrenalin does so only in the rabbit and 
hedgehog; it inhibits contraction of the uterus of 
the dog and cat. 

There were also presented many communications 
dealing with problems of chemical physiology and 
with the action of particular drugs the contents of 
which do not lend themselves to a short summary. 

R. K. S. Ltm. 


Liquid Fuel from Coal. 

By Prof. John W. Cobb. 


A PAPER entitled “Coal as a Future Source of 
Oil-fuel Supply," which has a very special 
interest at the present time, was read by Sir Arthur 
Duckham at a meeting of the Institution of 
Petroleum Technologists held at the Royal Society of 
Arts on October 19, 1920. It marks the recognition 
of a .new .state of affairs which is rising out of the 
enormous increase, actual and contemplated, in the 
use of liquid fuel and the by no means unlimited supply 
of natural petroleum. America is already concerned 
with the conservation of its own supplies of the 
latter, and there 19 every necessity for a careful and 
extended examination of any method which appears 
to be practicable for producing liquid fuel from solid 
deposits. 

The demands that have to be met are of various 
kinds, and require products differing widely in the 
degree of their refinement. One extreme is encoun¬ 
tered in providing for the delicate mechanism of the 
motor-car engine, and the other in meeting the grosser 
requirements of a steam boiler, particularly ^ in the 
raising of steam for the propulsion of battleships and 
other sea-going vessels. 

The Scottish shale industry is old-established, and 
an example of the practicability of obtaining oils by 
retorting, but the proved quantities of suitable oil- 
producing shale in this country are not very great. 
Sir Arthur Duckham has addressed himself to a dis¬ 
cussion of what may be done by way of treating coal 
so as to obtain the best value in oils and tars. In 
reviewing possible lines of development he expresses 
the belief that the industrial future of this country 
lies in the conversion of the coal at the pit’s mouth 
into liquid and gaseous fuels. 41 Liquid fuels will be 
recognised as the medium for providing energy for 
all transport by land, sea, or air with the exception 
of electrical transport for congested areas, while 
gaaeous.fuels will be used direct for the great majority 
of heating purposes and for the generation of elec¬ 
tricity." He points out that 11 full experience has been 
gained in America of the transmission of gas over 
Wing distances,” and then that “there is no question 
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that, starting in the big industrial districts which lie 
near the coalfields, gas can be supplied in sufficient 

uantities and can economically replace solid fuel." 

n this way the author emphasises the production of 
gas, oil, and tar together from coal as being the right 
direction in which to go, and proceeds to discuss 
the various technical and commercial considerations 
which should influence the choice of process and plant 
for the purpose. 

In this Sir Arthur Duckham is completely at home, 
and, although primarily a gas engineer of assured 
reputation, ne displays no reverence for traditional 
and accepted methods when these appear to him to 
be only second best. He is, however, compelled to 
lament at an early stage the impossibility of supply¬ 
ing financial or thermal balance-sheets with any 
degree of confidence. This difficulty is inevitable at" 
any time with unproved processes, and at the present 
time there are peculiar difficulties on the financial side 
which are not confined to the problem he is dis¬ 
cussing, but apply to all schemes involving extensive 
reconstruction. 

In order to deal in turn with established methods, 
the author reviews the position of gasworks, coke- 
ovens, and gas-producers. He describes the evolu¬ 
tion of gas-making as it is conducted for the purpose 
of public supply, pointing out how “it started as a 
low-temperature process, and gradually became, with 
the improvement of materials of construction and 
advanced knowledge, a high-temperature process.” 
He indicates the extent to which gas undertakings 
have been hampered by “antiquated and restrictive 
legislation," based upon the conditions of the past, 
and indicates quite rightly that the recent removal of 
these restrictions should make for rapid development. 

The form of gasworks plant which meets with Sir 
Arthur’s approval is evidently the continuous vertical 
retort with steaming, increasing the temperature about 
the bottom of the retorts and highly superheating the 
steam before it enters. The hot waste gases from 
the plant are to go through waste-heat boilers, so 
raising the quantity of steam required for steaming 
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the retorts in return for a small extra capital expendi¬ 
ture and the cost required to drive the fan on the 
outlet boilers. The author points out in this connec¬ 
tion what is so frequently ignored by the less 
informed advocates of low-temperature carbonisation, 
that in the continuous vertical retort a really frac¬ 
tional distillation can be attained. "The products of 
distillation are driven away as made, and have to pass 
through no higher temperature than that at which 
they are evolved, whilst if water-gas is made at the 
same time in the retort by steaming, this process 
protects the hydrocarbons and gives a greater quantity 
of a lighter quality tar.” The weakness of gasworks 
practice, from the author '$ point of view, is that the 
coal has to be conveyed to the gasworks and the 
doke removed from it. 

lit dealing with coke-ovens it is argued that they 
meet a definite but limited demand for a specific 
article, namely, hard coke for blast-furnace work, and 
that on this account the erection of coke-ovens for 
supplying gas- and tar-oils to meet national needs is 
not feasible. 

The author turns aside for a moment to indicate 
the possibility of using rndch more coke-oven gas for 
town supply, and points out that the chief difficulty 
in the way at present is the variation in its quality. 
That difficulty is not, however, insuperable. 

He expresses, too, a belief that gas will in the 
future be used instead of coke in the smelting of iron- 
ore, but it is possible that in coming to that con¬ 
clusion the high output and efficiency of a modern 
blast-furnace plant have not been taken sufficiently 
into account. 

Sir Arthur does not regard gas-producer9 very 
favourably, though he admits their power of giving a 
large supply of heat-units in the form of gas at a low 
cost. His main criticism is that the tar-oils recovered 
are not valuable. "The condition in which they come 
from the plant makes them difficult to work up, and, 
according to the tar distillers, the final products do 
not compare at all favourably in value with the final 
products from other methods of destructive distillation 
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of coal.” In justice to the gas-producer it rimy be 
pointed out, however, that most df the crHkfcama 
under this heed might be applied equally well to prri» 
ducts of other processes of low-temperature distilla¬ 
tion, and often mean simply that.the tar is very 
poor in aromatic constituents, different from gas¬ 
works tar, end cannot be worked conveniently along 
with it. 

In speaking of low-temperature carbonisation the 
author makes the pertinent observation that its advan¬ 
tages are too obvious. He goes on to indicate that 
the difficulties it presents are very real, and, of course 
it cannot attain his ideal because so much of the fuel 
is finally left in the solid form. 

The whole of these considerations and criticisms of 
the shortcomings of different processes have been 
leading up to a proposal of something different—total 
gasification in some form of plant which differs from 
a gas-producer in that air is not used for gasification 
of the fixed carbon, and, therefore, nitrogen in 
quantity is not present in the gas. “The principle of 
this process is the partial carbonisation of coal in a 
vertical retort superimposed on a water-gas generator, 
the refort being heated externally by means of the 
products of combustion of the producer during the 
blow period, and internally by the passing of the 
water-gas made up through the charge in the retort.” 

This comprehensive survey ends with the formula¬ 
tion of an ideal svstem of manufacture to meet the 
demands for liquid and gaseous fuels. It is to gasify 
coal completely, preferably in one vessel, recovering 
in a liquid form the maximum amount of volatiles in 
the coal (working with any coal) and preserving the 
resulting ammonia. It would be of the combined 
vertical retort water-gas-producer type, with recupera¬ 
tors, waste-heat boilers, and mechanical arrange¬ 
ments making for labour-saving and for high thermal 
and chemical efficiency. It is to the treatment in some 
such plant as this that the author looks for increas¬ 
ing our home-produced oil-fuel supplies, and no doubt 
he is willing to take his share in the skilful design 
and careful experimental work involved. 
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Sheep 

A SHEEP panic on the night of December 10-11, 
in which the sheep broke their folds in twenty 
parishes in an area extending some twenty miles in 
the highest part of Cambridgeshire, has been attract¬ 
ing attention. These panics have often occurred, for 
sheep are notoriously timid and nervous animals. On 
November 3, 1888—an intensely dark night, with 
occasional flashes of lightning—tens of thousands of 
folded sheep jumped the hurdles and were found scat¬ 
tered the next morning. Every large farm from Wal¬ 
lingford to Twyford was affected, and those on the 
hill country north of the Thames most so. Again, on 
the night of December 4, 1893, another very remark¬ 
able panic among sheep occurred in the northern and 
middle parts of Oxfordshire, extending into adjoin¬ 
ing parts of the counties of Warwick, Gloucester, 
and perks. 

Various causes for these panics have been .Sug¬ 
gested, but only one reasonable explanation has been 
satisfactorily adduced. The 1893 P fl nlc was, at the 
time, fully investigated by Mr. O. V. Aplin, who 
published in the journal of the Royal Agricultural 
Society the result of his inquiries and the conclusions 
he drew from the extensive evidence collected, The 
conclusion arrived at was that the cause of the panic 
Was simply thick darkness. Very few people, .prob¬ 
ably, have ever been out in a really dark night, and 
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Panics. 

it is impossible for anyone who has not had this 
experience to imagine what it is like and the sense 
of helplessness it causes. That a thick darkness of 
this kind was experienced in the early part of the 
night of the recent panic (at a time agreeing with 
that at which, so far as was known, the sheep stam¬ 
peded) was proved by abundant evidence. . One report 
said that it was between 8 and 9 p.m. when such a 
thick and heavy darkness came on that a man could 
not see his own hand. Another witness wrote that 
a little before 8 o’clock there was an extraordinary 
black cloud travelling from north-west to south-east;, 
which appeared to be rolling along the ground. The 
darkness lasted for thirty or forty minutes, and during 
that time it was like being shut up in a dark room. 
Later in the night—long after the panics—there were 
several flashes of lightning. 

Mr. Aplin states that animals probably see per¬ 
fectly well on ordinary dark nights, and we cafn 
imagine a bewilderment coming over them when they 
find themselves overtaken by a thick darkness in 
which they can see nothing. Folded sheep (and ft 
was the small folds that the sheep broke most) in 
moving about would . knock, against their feeding- 
troughs and one another, and the first orie that grit a 
fright frorn this and made a little nj»K would prob¬ 
ably come into collision with one or (Wo others, and; 




NATURE 


January *7» 1921] 


it would need nothing more to imbue the whole pen 
with the idea that there was some cause for fear* 
Then they would all make a rush, and their terror 
and the momentarily recurring incentives to, and 
aggravations of, it in the shape of collisions would 
bniy subside when the sheep had broken out and were 
in the open, dear of one another and of their troughs 
and hurdles. 

If this Is the explanation of the panic, then it is 
easy to understand why folded sheep are so much 
mqre likely to suffer than those lying in open fields. 
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The heavy, oppressive atmosphere accompanying the 
thick darkness, the susceptibility of sheep to atmo¬ 
spheric disturbance, and tneir nervous ana timid dis- 
positions would all tend to increase the fright the 
sheep experienced* The cause of the panic being a 
cloud roiling along so low down as (roparently) to 
touch the ground, the tops of the hills and the high- 
lying ground would naturally be most affected; and this 
is observed to be the case, although locally the usual 
direction followed by thunderstorms has indicated a 
line along which sheep stampeded on nearly every farm., 


The Work and Discoveries of Joule. 

By Sir Dugald Clerk, K.B.E., F.R.S. 


T HE greatest generalisation in the early history of 
physical science was made late in the seventeenth 
century by Sir Isaac Newton when he enunciated the 
laws of motion and deduced from them the existence 
in space of attraction between planets and the sun. 
Mechanical science has been built up on Newton’s 
fundamental propositions and discoveries. The dis¬ 
covery by Joule in the middle of the nineteenth 
century of the mechanical equivalent of heat and his 
suggestion and determination of the existence of an 
absolute zero, together with the adaptation of Carnot’s 
cycle of 1824 to the theory of heat as a mode of 
motion, provide generalisations of equal importance 
to Newton’s law of gravitation, and from them funda¬ 
mental thermodynamic laws arc deduced : the equi¬ 
valence of energy in different forms, conservation 
of energy and dissipation of energy. Joule’s dis¬ 
covery, In fact, called the modern science of thermo¬ 
dynamics into existence. 

Manchester has been the home of many highly 
distinguished men—great scientific men, great in¬ 
ventors, and great masters of industry and business— 
but it is fortunate indeed in its connection with two 
of the greatest discoverers in the history of the world, 
Dalton and Joule. Joule read his first paper before 
the Manchester Literary and Philosophical Society in 
the year 1841 upon the subject of “The Electric 
Origin of the Heat of Combustion.” He contributed 
a long series of papers from that year until 1879, a 
period of thirty-eight years, and he dealt with a great 
variety of subjects, including experimental investiga¬ 
tions on the phenomena of the voltaic current, the 
determination of the specific heat of bodies, heat and 
constitution of elastic fluids, mirage, freezing point of 
thermometers, galvanometers, dip circle, solar photo¬ 
graphs, duty of electro-magnetic engines, magnetic 
storms, polarisation of platinum plates, mercurial air- 
pumps, and telescopic oscillations. 


The debt of the practical engineer to Joule and 
his great associates is very real, but the science of 
thermodynamics did not supply the fundamental laws 
from which heat-engines were invented and developed. 
The steam-engine had been developed by Newcomen, 
Smeaton, ana James Watt long before the birth 
of the science of thermodynamics. What is true of 
the steam-engine is true also of the hot-air engine 
and the internal-combustion engine; all the known 
types of heat-engine at present in use were invented 
before the year 1850, and practical experimental 
examples of both fiot-air and internal-combustion 
engines were then in operative existence. Thermo¬ 
dynamics supplied the laws of the conversion of heat 
into mechanical work by which these engines ore 
governed; it explained the relative perfection of 
engines already in existence, but it did not create 
these engines. It performed the very important ser¬ 
vice of dispelling the errors of thought which hindered 
the future advance of heat-engines Such errors as 
to the theory of the regenerator and the theory of 
compression and expansion in all steam and internal- 
combustion engines, held by the most eminent en¬ 
gineers and scientific men so late as from 1845 to 
1853, were rendered impossible by the splendid work 
of Joule, Kelvin, Rankine, and their Continental col¬ 
leagues. The knowledge of thermodynamics has thus 
an increasing effect upon instructed engineers of the 
present generation. It is quite obvious that although 
the origin of heat-engines cannot be ascribed to 
Joule’s work, yet the improvement and final develop¬ 
ment towards a maximum conversion of heat 
into mechanical work are rendered possible to 
the! engineer of to-day by his great discoveries. 
Engineers and engine-designers are most grateful 
to Joule, and look back on his achievements 
as those of the utmost intellectual and practical 
importance. 


Giant and Dwarf Stars. 2 


'T'HE amount of light received from a star deter- 
* mines its apparent magnitude (**), the ratio for 
two stars differing by one magnitude being 2*512. 
The absolute magnitude (M) is what the apparent 
magnitude would be if the star were at the standard 
distance of to parsecs, which corresponds to a parallax 
of o*: f . If » is the parallax of a star in seconds of 
arc, 

M«*m+5+5 log*. 

I Abstract of the first Joul* Memorial Lecture delivered on Tuesday, 
Deoeaber *4,19*0, to the Manchester Literary and Philosophical Society. 

I Abstract at a lecture delivered before the Royal Society of Victoria, 
Melbourne, oh October 14, 1980, by Dr. j. M. Baldwin, Government, 
Astronomer. 
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In this equation tn is not difficult to measure, and 
hence if tr or M is determined the other can be found. 

Russell took all stars for which fairly accurate 
values of n were available, and from the above equa¬ 
tion computed M. Then, plotting M as ordinate and 
type of spectrum as abscissa, he found that (1) all 
white stars are far brighter than the sun; (2) range 
of brightness increases with redness; (3) all faint 
stars are red; and (4) all red stars are very bright or 
very faint. 

Adams and KohUchuttpr found that the relative 
intensity of selected lines in the spectrum of a star 
depended on the absolute magnitude from measure¬ 
ments on the spectrum, M being determined, the 
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equation gives *■, and thus the parallax can be 
measured spectroscopically. This work brought out 
very clearly the division of the red stars into a very 
bright group and a very faint group, with no stars 
of intermediate brightness, 

The absolute magnitude depends on mass, density, 
and surface brightness. The only information as to 
mass is obtained from binary stars, and for these the 
total range in mass is only from nineteen times that 
of the sun to one-quarter that of the sun. 

The surface brightness for stars with similar spectra 
must be nearly equal, and thus the average red star 
of the bright group, which gives out 1000 times as 
much light as the average red star of the faint group, 
must have 1000 times the surface and 30,000 times 
the volume of the latter. Hence the terms “giant" 
and “dwarf.” If the masses are equal the densities 
will be in the ratio 30,000 to i. 

For special classes of stars the relative surface 
brightness can he obtained, and it is found that the 
very white stars give out 500 times as much light 
per unit-surface as the very red stars. For the giant 
Stars the density increases from the red stars to the 
white, while for the dwarf stars the density increases 
from the white stars to the red. As the giant stars 
contract and get hotter the increase in surface bright¬ 
ness nearly balances the decrease in surface, and the 
stars remain nearly constant in brightness, as is 
actually found to be the case. After a limiting density 
is reached cooling follows further contraction, and 
both the surface brightness and surface decrease 
together, and a rapid diminution of light is the result. 
This also is confirmed by observation. 


University and Educational Intelligence. 

London, —Among the proceedings of the Senate on 
January 19 are the following 

Miss Philippa Chicheley Esdaile, D.Sc. (Man¬ 
chester), has been appointed as from February 1 to 
the University readership in biology tenable in the 
Household and Social Science Department of King’s 
College for Women. Miss Esdaile has held a 
zoological research studentship and an honorary re¬ 
search fellowship in the University of Manchester, 
where she has also been assistant demonstrator in 
the Zoological Department. In 1914 Miss Esdaile 
was elected to a research fellowship at University 
College, Reading, and frqm 1915 to 1920 she was 
acting head of the Department of Zoology at Bedford 
College during the absence on war service of Dr. 
Marett Tims. Since last August she has been senior 
lecturer on zoology at Birkbeck College. She is the 
author of various publications, especially on salmon- 
scale research. 

The following doctorates were conferred:— Ph.D. 
in Philosophy: Mr. N. K. Datta, an internal student, 
of University College, for a thesis entitled “The 
Vedanta: Its Place as a System of Metaphysics.” 
D.Sc. in MatJiematies: Mr. S. R. U. Saveer, an 
external student, for a thesis entitled “On the In¬ 
stability of the Pear-shaped Figure of Equilibrium of 
a Rotating Mass of Homogeneous Liquid.” 

A resolution was adopted expressing the gratifica¬ 
tion with which the Senate had heard of the 
anonymous donation of 20,ooof made to the authori¬ 
ties of the Middlesex Hospital Medical School for the 
endowment of the University chair of physiology there 
tenable. 

A lecture cm “ Agricultural Botany ” will be given 
by Prof. R. Biffen at King’s College, Strand, W.C.a, 
on Saturday morning, February 5, at 11 o’clock, in 
connection with the London County Council’s lec- 
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tures for teachers. The chair will be taken by Sir 
A. Daniel Hall. 

The War Work Council of the Y.M.C.A. in the 
United States of America has recently made a grant 
of 1,960,000 dollars for the fund out of which it pro¬ 
vides scholarships and other educational assistance 
for ex-Service men. The grant makes the funds avail¬ 
able for this purpose amount to 6,100,000 dollars. 
Free scholarship awards representing an expenditure 
of 2,367,895 dollars have been given to 38,582 former 
Service men, and in all the sum of 5,050,000 dollars 
has been apportioned to scholarships. 

A course of nine public lectures on “Problems of 
Modern Science,” to be given on Wednesdays at 
5.15 p.m., began at King’s College on January 19 
with a lecture by Prof. J. W. Nicholson on Mathe¬ 
matics. The other subjects and lecturers in the course 
are as follows :—January 26, Astronomy, Prof. J. B, 
Dale; February 2, Physics, Prof. O. W. Richardson; 
February 9, Chemistry, Prof. S. Smiles; February 16, 

[ Geology, Prof. W. T. Gordon; February 23, Biology, 
Prof. A. Dendy; March 2, Botany, Dr. R. Ruggles 
Gates; March 9, Physiology/ Prof. W. D. 
Halliburton; and March 16, Anatomy, Prof. E. 
Barday-Smith. The lectures are free, and cards of 
admission can be obtained from the Lecture Secretary, 
King’s College, Strand, W.C.2. A stamped ad¬ 
dressed envelope should be enclosed. 

With commendable promptness the Association of 
Science Teachers has published a new edition of the 
“Book List” which was issued about a year ago. 
Sections on zoology, natural history, and astronomy 
have been added in the present volume, in which the 
old list has been extended and revised in many ways. 
The compilation should be of great assistance to 
those who are responsible for the selection of science 
books for use in class, for reference by both pupils 
and teachers, or ^ for general school libraries. Its 
special value lies in the fact that the books included 
are in every case recommended by teachers who arc 
exceptionally well qualified to judge of their suit¬ 
ability. “Book List, 1920,” may be obtained at the 
price of 2 s. from the Hon. Secretary, Association of 
Science Teachers, 10 Gresley Road, London, “N.19. 

Figures compiled by the U.S. Bureau of Education 
showing the public expenditure on education and the 
incomes of the various colleges, etc., in the United 
States are issued in School Life for December 1 last. 
The figures for 1918 and previous years are taken 
from the annual report of the Commissioner of 
Education; those for 1919 and 1920 are estimated. 
Throughout the period investigated, from 1870 
onwards, the yearly increase in expenditure on educa¬ 
tion has grown successively larger. In 1870 the 
charge for elementary schools was 2 dollars per head 
of the population; it is now 9.50 dollars per head. 
The income of colleges, universities, and technical 
schools for 1920 was two.and one-third times as much 
as it was in 1910 and thirty-six times what it was dn 
1870. The total sum which it is estimated was spent 
on education in the United States during 1920 is 
1,224,000,000 dollars; this sum is approximately half 
the world’s expenditure for educational purposes, 
although the people served represent only one- 
seventeenth of the world’s population. 1 

, J* of the Indian Bureau of Education Publica¬ 
tion entitled 4t Selections from Educational Records” 
has been : received. It consists 0/ reprints of 
a number of documents relating to education 
in India for the period 1781-1839, which illustrate 
the gradual growth of, the feeling of responsibility for, 
Indian education m the minds of Englishmen. The 
records which have been utilised come, mainly from 
the Government of India/though a few htfve been 
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obtained from the record offices o( the larger States, 
^hey therefore givqa general survey of the whole 
topic rather than detailed descriptions of conditions at 
any one place. The arrangement is chiefly chrono¬ 
logical, but in places documents dealing with the same 
subject have been brought together irrespective of 
their real sequence. Brief narratives have been in¬ 
serted between some of the records in order that the 
reader may have the less difficulty in following the 
train of events which led to the production of the 
various documents. 

The Department of Industrial Administration at 
the College of Technology, Manchester, has now been 
running for more than two years, and, judged by the 
prospectus of classes for the 1920-21 session, it has 
successfully organised a very elaborate and complete 
scheme of teaching. It offers a full-time course in 
industrial administration, which includes a series of 
forty-two lectures by the director, Prof. Stanley Kent, 
and others, a short course of laboratory work in 
industrial fatigue, and visits to works in the neigh¬ 
bourhood. Still more elaborate is the six months’ 
course of training in welfare work, which is designed 
to supplement the University course on social study. 
The part-time student is offered two evening courses, 
each of twenty-six lectures, whilst shorter courses of 
a more technical nature are offered in engineering and 
in the cotton industry. Also Prof. T. H. Pear is 
giving a course of lectures in industrial psychology. 
In order to ensure that the Department should be 
kept in close touch with practice, a number of experts 
have been invited from time to time to deliver public 
lectures. Some of these lectures have been reprinted 
and issued in volume form, and they were very favour¬ 
ably reviewed in the columns of Nature a few months 
ago. Again, the department is undertaking advanced 
research work on a diversity of subjects, which in¬ 
clude psychological problems of industry, the working 
conditions in various industries, and technical ques¬ 
tions dealing with machine- and hand-cutting tools. 

The annual report of the Royal Technical College, 
Glasgow, for the year 1919-20 contains not only an 
account of its activities during the past year, but also 
a brief summary of events and conditions at the 
institution during the war period. The most impor¬ 
tant of the latter was the recognition of the college 
as a school of university standing by the Treasury 
University Grants Committee: a preliminary recqr- 
renf grant of 3000/. and two non-recurrent grants 
6000J. and 4000J. respectively to meet special expendi¬ 
ture arising out of the war were made. The balance- 
sheet of the college still shows a deficit, however— 
the income is 54,084!. and the expenditure 57,490/.—in 
spite of the fact that students’ fees already bring in 
30 per cent, of the total income and annual grants 
of 1000I. each have been received from the Bella- 
houston Trustees and the Carnegie University Trust. 
The number of students attending courses during 
1919--20 rose to 5690, of which 1135 were day and 
/*«:.<! evening pupils—figures which exceed those for 
tq 13-14 bv 466 and 213 respectively. To meet this 
influx while the staff was much under strength the 
first-year courses were triplicated. A summary giving 
the number of enrolments in each department of the 
college shows that for full-time students chemistry 
is the great attraction, while of the evening students 
the maibritv attend courses in mechanics. The latter 
are designed to provide for the higher studies which 
can be developed from the series of affiliated evening 
classes conducted by the neighbouring countv educa- ; 
tlon authorities in conjunction with the college. A 
Ferguson research .fellowship in chemistry of the 
value of 200L per annum has been founded by the 
trustees of the Ferguson Bequest Fund. 
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Calendar of Scientific Pioneers. 

January 27, 1823, Oharlea Hutton died.—A 

labourer’s son and largely self-taught, Hutton became 
professor of mathematics at the Royal Military 
Academy, Woolwich. From Maskelyne’s experiments 
he calculated for the first time the mean density of 
the earth. 

January 27, 1861. John James Audubon died.— Of 

French descent, Audubon was born at New Orleans* 
and devoted his life to the study of the birds of North 
America. 

January 27, 1873. Adam Sedgwick died.— The con¬ 
temporary of Murchison and Lyell, Sedgwick was 
“ one of the greatest leaders in the heroic age of 
geology.” 

January 28, 1687. Johann Hevel or Hevelius died.— 

Seven years before the end of the disastrous Thirty 
Years’ War, which nearly extinguished the study of 
science in Germany, Hevelius built an observatory 
and set up a printing press at Danzig, and by his 
subsequent labours earned for himself the reputation 
of “the greatest observer after Tycho Brahe.” 

January 20, 1860. William Granch Bond died.— The 
first director of Harvard Observatory, Bond in 1848* 
simultaneously with Lassell, discovered Hyperion, one 
of the satellites of Saturn; and on November ic, 1850* 
observed the “Crape” ring, a dusky ring within the 
inner portion of Saturn’s bright ring. 

January 30, 1888. Asa Gray died.— Born in 1810, 
Gray for many years occupied the chair of natural 
history at Harvard and wrote numerous works on 
the flora of North America. 

February 1, 1873, Matthew Fontaine Maury died.— 

A naval officer and first director of the Naval Observa¬ 
tory at Washington, Maury became the foremost 
hydrographer of his day. 

February 1, 1803. Sir George Gabriel Stokes died. 

—Lucasian professor at Cambridge for fifty-four 
years, secretary and president of the Royal Society, 
Member of Parliament, and foreign associate of the 
Institute of France, the influence of Stokes in the 
world of science was scarcely less than that of Kelvin- 
His own investigations referred mainly to the motion 
of fluids and to optics. He was a pioneer in the 
discovery and development of spectrum analysis* 
discussed the nature of fluorescence, and is 
regarded as the virtual founder of the modern science 
of geodesy. 

February 2, 1704. Guillaume Antoine de l‘Hospital, 
Marquis de 8t, Mesme, died.— His “Analyse des Inr 
finiments Petits” (1696) was the first treatise on the 
infinitesimal calculus. 

February 2, 1807. Dmitri Ivanovitsch Mendefdeff 
died. —Mendeteeff was born in 1834 at Tobolsk, in 
Siberia, and from an exile he gained his first know¬ 
ledge of science. In 1850, his father being dead, the 
family removed to Petersburg, where at the age of 
thirty-two, having established a reputation as an 
investigator, he was made professor of general 
chemistry in the University. Three years later, in 
March, t86q, before the Russian Chemical Society, 
he enunciated the “periodic law.” Foreshadowed by 
Newlands and others and confirmed by Lothar Meyer, 
this great, generalisation, connecting the properties of 
the elements with their atomic weights, made his 
name widely known, and bv it he was able to predict 
the existence of elements hitherto unknown but after¬ 
wards discovered. 

E. C. S. 
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Societies and Academies. 

London. 

- Royal Society, January 20. — Prof. C. S. Sherring¬ 
ton, president, in the chair.—Sir Robert Hftdfleld, 
S. R. William*, and I. S. Bowen: The magnetic 
mechanical analysis of manganese steel. Tests were 
made on six rods quenched in water, when they are 
in the non-magnetic condition, and three were after¬ 
wards annealed, which rendered them magnetic. The 
changes in length of the rods when subjected to mag¬ 
netic fields were determined (Joule effect). In the 
case of the rods in the magnetic condition the change 
was an increment for all field strengths. No change 
in length could be detected for the non-magnetic 
specimens. The effect on the intensity of magnetisation 
when subjected to longitudinal stress (Villari efifecj) was 
investigated. An absolute method of measuring the in¬ 
tensity of magnetisation when comparatively small 
was adopted, and for all field strengths the application 
of tensile stress increased the intensity of magnetisa¬ 
tion of the magnetic specimens. The non-magnetic 
rods showed no change in intensity of magnetisation 
by being stretched. They showed an intensity of 
magnetisation about r/36th of that of the specimens 
in the magnetic condition, due entirely to oxidation 
of the skin of the rods.—Dr. W, S. Tucker and E. T. 
Parti: A selective hot-wire microphone. The instru¬ 
ment consists of an electrically nested grid of fine 
platinum wire placed in the neck of a Helmholtz 
resonator. The effect of a sound having the same 
frequency as that natural to the resonator itself is to 
produce an oscillatory motion of the air in the neck 
of the resonator, which in turn causes changes in 
resistance of the platinum-wire grid. The total resist¬ 
ance change comprises a steady fall in resistance 
due to an average cooling of the grid, and a periodic 
change'due to tne to-and-fro motion of the air. Two 
methods of using the microphone are described : 
(1) A bridge method, and (2) an amplifier method. 
Curves are given showing the sharpness of resonance 
as measured by the bridge method. Results of experi¬ 
ments on cooling the grid by low-velocity air-currents 
are described. The principal resistance changes to 
be expected when the grid is cooled by an oscillatory 
air-current are : (1) A steady drop due to an average 
cooling; (2) a periodic resistance, change of the same 
frequency as that of the sound; and (3) a periodic 
resistance change of frequency twice that of the 
sound. Further deductions are that the steady change 
of resistance is proportional to the intensity of the 
sound, while the periodic resistance change in (3) is 
proportional to the amplitude. —E, A. MUue and R. H. 
Fowler : Siren harmonics and a pure-tone siren. The 
ordinary siren can be regarded as a point source of 
air of variable flux, the flux being proportional to the 
area of the orifice exposed by the holes in the disc. 
The relative intensities of the harmonics for a siren 
with circular holes and a circular orifice are calculated, 
and it is concluded that a fairly pure note should be 
obtained from a siren of this type, in which the dis¬ 
tance between the centres of adjacent holes is twice 
the diameter of the holes. If the original is rectangular 
in section, the holes can be so shaped that the area of 
the orifice exposed varies exactly as the sine of the 
displacement.—L. V. Ring ; The design of diaphragms 
capable of continuous tuning. Continuous tuning is 
achieved by the application of air-pressure (or suc¬ 
tion). The diaphragm is constructed from a single 
#iece of metal, and consists of a thick, undeformable, 
central disc connected by a thin, cencentric, annular 
portion to a heavy, circular rim fitted accurately On 
a rigid mounting. The application of air-pressure 
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over, the interior of the diaphragm ahers the tension 
of the thin annular portion, so that the rigid central 
portion vibrates about the static equilibrium position 
with a different pitch. To realise sharp tuning and 
high sensitivity, diaphragms of this type should be 
made with almost optical precision in the form of 
accurate solids of revolution. 

Royal Meteorological Society, January 19.—Mr. R. H. 
Hooker, president, in the chair.—Mr. R, H. Haofcar: 
Presidential address: Forecasting the crops from the 
weather. Mr. Hooker remarked that forecasts of the 
harvest fell into two main groups, viz. those which 
predicted the recurrence of good and bad crops in 
cycles, and those which computed the actual amount 
by which the yield was improved or damaged by the 
weather during or shortly before the growing period. 
He outlined the evolution of the methods of ascer¬ 
taining relationships between the weather at different 
seasons of the year and the subsequent harvest. 
Originally writers such as Gilbert and Lawes could 
only examine the meteorological conditions in years 
of exceptional abundance or scarcity. A great advance 
was made when Sir Rawson Rawson and, later, Sir 
Napier Shaw, from the study of an^ entire sequence 
of crops and previous weather conditions, suggested 
formulae from which the crop might be calculated, 
while still wider possibilities were opened by the 
methods of correlation. Mr. Hooker emphasised the 
necessity of taking the past weather into account In 
predicting the harvest, as it was abundantly clear, from 
comparison with actual forecasts in India and else¬ 
where, that the weather was responsible for develop¬ 
ments in the plant which were not visible to an ob¬ 
server surveying the young crops in the fields; and, 
although much work still remained to be done, the 
time was ripe for using such statistics to confirm or 
modify the results of direct observation of the grow¬ 
ing plants. 

Rome. 

Reale Accadetnla nazloaale del Ltocei, November 7.— 
Signor V. Volterra, vice-president, in the chair,—S. 
Plncherle: Certain functional equations.—O. M. Car- 
bino : Electronic theory of electric conductivity in mag¬ 
netic field.—F. Mllbattlcb : Paternoite, a new mineral 
from Calascibetta, Sicily. This is a borate of magnesia 
containing chlorine, similar in appearance to stass- 
furtite, and found in the saline deposits of Monte 
Sambuco.—B. Longa : The “ flowerless apple " (Pyrus 
af>etala, Monch). This plant only produces small 
aborted pistilliferous flowers, and does not present 
any trace of stamens. These flowers possess carpels 
disposed in two planes, some of which contain more 
or less imperfect ovules. By fertilising with the 
pollen of other kinds of apples the author Has obtained 
actual seeds, which it is proposed to try growing.— 
A. Denjoy: “ Sur une classe d’ensembles parfiits 

discontinus.”—O. Onicescn: Spaces admitting in¬ 
finitesimal translation along lines of zero length.—A. 
Clementl: A new hypothesis regarding the physio¬ 
logical significance of protamines and histones in 
nuclear exchanges.—The president. Signor Volterra, 
directed attention to the cost of printing scientific pub¬ 
lications, and urged the necessity of State aid for this 
purpose. The losses by death sustained by the 
Academy during tbe last session include Senators 
RighJ and Cetoria and Profs. Cubopi, Bwcari, Rajna, 
and Gigiioli, 

MfiLBOUHNE. 

Royal Society of Victoria, October 14—Prof. A. J. 
Ewart, president, in the chair.—D; K, Wcksii: A 
generalisation of elementary geometry. The subject of 
this paper was an outstanding defect of generality to 
elementary geometry associated with the ambiguity 
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(equal or supplementary) in certain fundamental angle 
theorem*. The appropriate principle of generality 
was first arrived at by the author in a paper on 
Sljttson’s line read to the Edinburgh Mathematical 
Society in May, 191a, Later consideration had made 
it dear that the principles in question are basic to 
the elementary geometry of the straight line, of 
arallels, and of the circle, and are of wide applica- 
illty in the geometrical theory dependent upon these. 
— Dr. J . M. Baldwin : Giant and dwarf stars (see 

p. 711). 

Sydney. 

Lhmean Society ol New South Wales, November 24.— 
Mr. J. J. Fletcher, president, in the chair.—G. H. 
Hardy: Revision of the Chiromyzini (Diptera). A 
study of the genus Metoponia and its allies, following 
on Miss Irwin-Smith’s study of the larva of M. rubri - 
cefs, Macquart.—J. Mitchell: Some new Brachiopods 
from the Middle Palaeozoic rocks of New South 
Wales. From rocks of Upper Silurian age at Bown- 
ing, Hatton’s Corner, and near Molong, one genus 
and four species are described as new 1 .—Vera Irwin- 
Smith: Nematode parasites of the domestic pigeon 
(Columba livia domestica) in Australia. The only 
Nematode hitherto recorded from this host in Aus¬ 
tralia is Ascaridea coltimbae. Gmelin, from both New 
South Wales and Queensland. Records of two further 
specjes are added, and a new generic name is pro¬ 
posed for Strongylus quadriradiatus, Stevenson.— 
J. H. Malden : A few notes on the botany of Lord 
Howe Island (sixth paper). This brief paper supple¬ 
ments existing information in regard to hybrid 
Howeas, which have been under cultivation in the 
Sydney Botanic Gardens for a number of years. 
There are notes on indigenous plants hitherto un¬ 
recorded, of which Adiantum formosum, R. Br„ is the 
most important. A number of records of introduced 
plants are also given. 
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The Child’s Path to Freedom. By N. MacMunn, 
Second edition. Pp. 163. (London : G. Bell and 
Sons, Ltd.) 2s. 6 d. net. 

A Concise Geometry. By C. V. Durell. (Cam¬ 
bridge Mathematical Series.)" Pp. viii-f 319. (London : 
G. Bell, and Sons, Ltd.) 5 s. net. 

My El^trical Workshop. By F. F. Addyman. 
Pp, viii-f 249. (London: Wireless Press, Ltd") 7 a. 
net. 

A Text-book of Practical Chemistry. Bv G. F. 
Hood and Major J. A. Carpenter. Pp. xii+527. 
(London : J. and A. Churchill.) 21s, net. 

The Fundamental Processes of Dye Chemistry. By 
Prof. H. E. Fierz-David, Translated by Dr. F. A. 
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A. Churchill.) air, net. 

Volumetric Analysis for Students of Pharmaceutical 
and General Chemistry. By C, H. Hampshire. 
Third edition. Pp. iv+124. (London: J. and A. 
- Churchill^ 7$. 6d. net. 

Farm Crops Laboratory Manual and Note Boole. 
By F. W. Lathrop. Pp. 1x8, (Philadelphia and 
London: J. B. Lippincott Co.) 4s. 6 d. net. 

Oil Firing for Kitchen Ranges and Steam Boilers. 
By E. C. Bowden-Smith. Pp. ix-f 102. (London : 
Constable and Co. ( Ltd.) 95. net. 

The Science of Oursdlves. (A Sequel to “ The 
Descent of Man.") By Sir B. Fuller. (Oxford 
Medical Publications.) Pp. ix-f 326. (London: 
Henry FVowde and Hodder and Stoughton.) 165. net. 

Die Anaphylaxis, By Prof, Ch. Richet. Autor- 
Merte Uebersetzung von Dr. J. Negrin y Ldpez. 
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Johnson, Pp. viii4*278. (London: E. and F, N- 
Spon, Ltd.) 14 s. net. 

The Repairing Optician: A Beginner’s Guide to 
the Optical Workshop. By J. Fray. (Oxford 
Technical Manuals.) Pp. viii4-iS3. (London: Henry 
Frowde and Hodder and Stoughton.) 8s. bd. net. 

Handbook of Metallurgy. By Prof. C. Schnabel. 
Translated by Prof. H. Louis. Third edition. Vol. i. : 
Copper-Lead-Silver-Gold. Pp. xxi+nyi. (London: 
Macmillan and Co., Ltd.) 40s. net. 

Co-ordinate Geometry (Plane and Solid) for 
Beginners. By R. CL Fawdrv. Pp. viii -+■ 3 »5 ■ 
(London : G. Bell and Sons, Ltd.) 5s. 

The Theory of Functions of a Real Variable and 
the Theory of Fourier*’.* Series. By Prof. E. W. 
Hobson. Second edition. Vol. i. Pp. xvi+671. 
(Cambridge : At the University Press.) 45s. net. 

Exploitation du P6trole par Puits et Galeries. By 
Paul do Chambrier. Pp 106. (Paris: Librairie 
Dunod.) 

Cotton Spinning. By W. S. Taggart. Vol. i. 
Seventh edition. Pp. liii + 362. (London : Macmillan 
and Co., Ltd.) Ss. 6d. net. 

College Botany: Structure, Physiology, and 
Economics of Plants, By Dr. M. T. Cook. Pp. x 4 - 
392 (Philadelphia and London : j. B. Lippincott 
Co.) 1. 6 d. net. 

Standard Method of Testing Juvenile Mentality by 
the Rinet-Simon Srale and the Porteus Scale of Per¬ 
formance Tests. By N. J. Melville. Second edition. 
Pp. xi 4 -162. (Philadelphia and London: J. B. Lip¬ 
pincott Co.) 12s, 6 d. net. 

Soil Alkali : Its Origin, Nature, and Treatment. 
By Prof. F. S. Harris. Pp. xvi4*258. (New York : 

1 . Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd.) I3.V. 6d . net. 

West African Congress and Government on Native 
Lines. Bv R. E. Dennett. Pp. 31. (London: Tho- 
African World,) 

Memoirs and Proceedings of the Manchester 
Literarv and Philosophical Society, 1918-19. Vol. 
Ixiii. (Manchester.) 12$. 

Annuario publicado pelo Obscrvatorio Nacional do 
Rio de Janeiro. Para o Anno de 1921. Anno 
XXXVII. Pp. xviii 4 *d 43 . (Rio de Janeiro.) 

The Journal of the Institute of Metals. Vol. xxiv.. 
No. 2. 1920. Edited bv G. Shaw Scott. Pp. xiv-f 
*j* 7+ xl plates. (London : Institute of Metals.) 

3is. 6 <l. net. 

Annals of the .Solar Physics Observatory, Cam¬ 
bridge. Vol. iv., part 1. The Spectrum of Nova 
Genu norum IT. By F. J. M. Stratton, under the 
direction of H. F. Newall. Pp. viii-f71+ 2 plates. 
{Cambridge : At the University Press.) 

Bibliotheca Chcmico-Mathematica. Catalogue of 
Works in Many Tongues on Exact and Applied 
Science, with a Subject Index. Compiled and anno¬ 
tated by H. Z. and H. C. S. Vol. i. Pp. xii+428-f 
plates. Vot. ii. Pp. 429-964-f plates. (London: 
H. Sotheran and Co.) 3 1. 3s, net. 
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Fairc to State Control. By A. S. Turbervilje and 
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F, A. Howe. Pp. vii+342. (London : J. Murray.) 
7s. 6d. net. 

Wireless Telegraphy and Telephony: An Outline 
for Electrical Engineers and Others. By L, B. 
Turner. Pp. xii + 195+xxiv plates. (Cambridge*. At 
the University Press^) 205. net. 

Devonian floras : A Study of the Origin of Cormo- 
phyta. By Dr. E. A. Newall Arber. rp. xiv+100. 
{Cambridge : At the University Press.) 17s. 6 d, net. 
Domestic Fuel Consumption. By A. H. Barker. 

e The Chadwick Library.) Pp. x+159. (London: 
onstable and Co., Ltd.) 14J. net. 

A Text-book of Inorganic Chemistry for University 
Students. By Prof. J. R. Partington. Pp. xii+1062*. 
(London : Macmillan and Co., Ltd.) 25.9, net. 

Meteorological Office. British Meteorological and 
Magnetic Year Book, 1917. Part iv. : Hourly Values 
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Ministry.) 12s, 6d. net. 


Diary of Societies. 

THURSDAY, January 27. 

Royal Institution or Great Britain, it 3.— Dr. A. Harden : Bio- 
ohemistry (Vitamines). 

Royal Booiett, at 4.30.—E. Sasaa and Prof. 0 . 8 . Sherrington ; 
The Myogram of the Plexor-reflex evolved by a Single Break- 
shook.—Sir Almroth Wright: “ Interaction” between Albuminous 
Substances and Saline Solution*.— Ur. S. Rum, Dr. Helen 
Qhambera, and Gladwys M. Scott; The Local and Generalised 
Action of Radium and X-ray a upon Tumour Growth. 

Newcomen Society (at Iron and Stool Institute), at fi—R. Jenkins: 
Rise and Pall of the Iron Manufacture in Sussex. 

fioTAt Socim or Medioine (Balneology and Olimatology Section), 
at 6.30.— Dt. G. L. Paldington : Advancing Years and Balneo¬ 
therapy (Presidential Address). 

Institution or Emctjucal Knoineihs (at Institution of Civil 
Engineers), at 6 .—G. A. Juhlin: Temperature Limits of Large 
Alternators. 

London.Dermatological Sociitt, at 6.—Dr. W. K. Sibley: Aone 
(Chesterfield Lecture). 

Concrete Institute, at 7.30.—J. A. Howe: Geology in Relation to 
Building Stones. 
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Anthropology and Empire. 

NTHROPOLOGY has been slow to secure 
recognition as having a practical bearing on 
the affairs of life. The Royal Anthropological 
Institute, which has just completed the fiftieth year 
of its existence, while steadily pursuing its main 
object of promoting the study of man, has con¬ 
stantly insisted upon the importance of this science 
as a fundamental element in certain departments 
of legislation and administration, particularly in 
relation to the native peoples of our Colonies and 
Dependencies. Until comparatively recently it has 
obtained a sympathetic hearing more often than a 
tangible result. 

It is unnecessary to enumerate here the many 
occasions on which this subject has been brought 
to the notice of the Government at home and of 
the authorities in our Dependencies. The latest 
attempt to secure official recognition of the place 
of anthropological studies in the training of 
administrative officials was initiated by Sir 
Richard Temple at the Birmingham meeting of 
the British Association in 1913. He advocated the 
establishment of an Imperial School of Anthropo¬ 
logy attached to one of the universities. Unfor¬ 
tunately, the outbreak of war interrupted a move¬ 
ment which had secured wide and influential sup¬ 
port. 

It is important to note that the conception of 
the vital importance of “applied anthropology ” as 
an essential part of the training of an adminis¬ 
trator is not academic in origin. Its strongest 
advocates are, or have been, men like* Sir Herbert 
Rislejr, Sir Bampfylde Fuller, Sir Richard Temple, 
Sir Everard im Thurn, and Sir Reginald Wingate, 
NO. 2675 , VOL, IO 6 J 


to name a few only, who have themselves had a 
prolonged administrative experience, and have 
found a knowledge of native manners and customs 
essential to the successful performan e of their 
duties. Sir Reginald Wingate, in particular, as 
Governor-General of the Sudan, asked the Uni¬ 
versities of Oxford and Cambridge to provide in¬ 
struction in anthropology to probationers for the 
Sudan Service, and it was at his special request 
that Prof, and Mrs. Seligman were sent to the 
Sudan to collect information which might be avail¬ 
able for this purpose. 

It is a matter of common experience that sym¬ 
pathy based upon knowledge is a first essential 
for both administrator and trader. Habits, 
customs, beliefs, and, particularly, etiquette must 
be intimately known and thoroughly understood. 
Ignorance of etiquette has been responsible for 
more than one punitive expedition, costly in “both 
life and money. During the war, when compara¬ 
tively large numbers of British officers had to be 
drafted to Indian battalions, it was found essential 
that they should receive instruction, not merely 
in the language, but also in the social grades, 
customs, and beliefs of their troops. Knowledge 
of native manners, customs, and beliefs has proved 
a bond of sympathy between governors and 
governed. Successful administrators have 
acquired this knowledge painfully and as a result 
of many mistakes. As one observer of consider¬ 
able experience has said, the knowledge which 
had taken years to gain could have been acquired 
by a trained anthropologist in a few weeks. 

If sympathetic knowledge is a factor of such 
importance in the relations between individuals, it 
is a paramount consideration in determining the 
character of administrative regulations and legis¬ 
lative measures which deal with the native in the 
mass. Success in maintaining law and order 
depends, in the long run, on the avoidance of any 
infringement of the customary rights of individuals 
and social units, as well as of any offence to the 
modes of thought and beliefs of the subject popu¬ 
lation. Further, when European culture comes 
intimately and extensively into touch with a lowei 
culture, it is inevitable that many customs and 
beliefs of the less highly advanced must seem 
repugnant and even intolerable when judged by 
the standard of the more civilised race. Canni¬ 
balism and the practice of sati in India are cases 
in point. It is a matter of experience, however, 
that any modification or restriction of custom 
should be attempted only after very careful con¬ 
sideration of its place in the life of the people and 
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of the possible consequence of any change. The 
suppression of the lobola , or H bride-price,” in 
South Africa, under the mistaken impression that 
it was a sale, led to a great deal of ill-feeling and 
injustice j during the period in which it was inter¬ 
dicted, no marriage was regarded by the natives 
as legal, and, more important, one of the main 
factors in their social organisation had disap¬ 
peared. A little knowledge of anthropology and 
anthropological method would have averted action 
which led to much distrust of British rule. 

' At the present moment the government of our 
subject races is beset with difficulties. How deep- 
rooted these difficulties are possibly only anthro¬ 
pologists and administrators in intimate touch with 
native feeling are fully aware. Native races tend to 
die out after contact with a civilisation which brings 
European diseases and European vices in its train; 
but this is not invariably the case. In some areas 
the removal of the checks on over-population, 
such as female infanticide and inter-tribal war¬ 
fare, has brought about an increase, as in South 
Africa. In the case of the dying races the excel¬ 
lent system of segregation in reservations, even 
with an assured food supply and medical atten¬ 
tion, appears merely to delay the inevitable. The 
possibility of preserving these peoples offers a vast 
field for anthropological research. T he problem 
is not merely humanitarian. The exploitation of 
the tiopics, which is inevitable as the world’s 
needs increase under the pressure of population, 
depends on labour which will have to be drawn 
from native races, as, owing to climatic and other 
causes, white labour will not be available. This, 
however, is no argument in favour of compulsory 
or indentured labour. Primitive peoples, though 
often called lazy, do not differ materially from 
civilised peoples in their attitude towards labour; 
they work according to their needs and desires. 
The labour problem can be solved only by a careful 
study of primitive economics and industry. Such 
study should serve as a basis for a system of 
education and development which will foster 
native arts and handicrafts. The gradual im¬ 
provement of native methods of agriculture will 
have an important bearing on the food supply of 
the future. But here, again, there is need for 
knowledge and sympathy before any change is 
introduced, as native methods are hedged round 
by custom and belief. 

In cases where the native population is numer¬ 
ous and on the increase, the social and political 
question has been forced into prominence. During 
and after the war political agitators penetrated to 
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the remotest parts of the Empire. The cases of 
India and South Africa are singular only in being 
widely known. Can anthropology assist the State 
in solving the difficult problem of converting what 
is now a danger into a useful section of the com¬ 
munity? The far-sighted proposals introduced 
into the Parliament of the Union of South Africa 
last year by General Smuts suggest an answer. 
Study of native institutions will indicate such as 
may be utilised to develop the political sense of 
the native through local self-government, and at 
the same time suggest lines of development along 
which he may be led until he reaches a stage at 
which he will be fitted to take such a part in the 
political organism as time and experience may 
suggest to be desirable in the interests of himself 
and of the community at large. 

The greater amount of attention which has been 
paid to primitive races has tended to obscure the 
fact that the study of the peoples of these islands 
has a bearing on practical affairs of an equal, if 
not greater, importance. Sir Francis Galton, when 
president of the Anthropological Institute in the 
late eighties of last century, insisted upon the 
importance of the study of our own population. 
He himself had then for many years been collect¬ 
ing data bearing upon the distribution of intelli¬ 
gence among the different classes of the popula¬ 
tion and upon the problems of heredity. The 
report of the Inter-Departmental Committee on 
Physical Deterioration, published in 1904, fur¬ 
nished evidence of the utterly inadequate extent 
of our knowledge of the physical characters of 
the population of these islands. Medical inspec¬ 
tion of schools, which includes certain physical 
measurements, and is now extended permissively 
to observations of a specifically anthropological 
character, as well as the institution of a Ministry 
of Health, has done something to remedy this 
defect in certain directions. Anthropologists, how¬ 
ever, are well aware how far the results have' 
been, or are likely to be, vitiated by an imperfect 
knowledge of the distribution of racial characters. 
The institution of an anthropological survey pre¬ 
sents many difficulties not entirely confined to 
expense. There can, however, be little doubt as 
to its practical value, not only in connection with 
the health and physique of the population, but 
also because of its bearing upon the study of 
mental character, the influence of heredity and 
environment, the relation of race and disease, the 
incidence of insanity and crime, and a number of 
other questions intimately bound up with and 
affecting the character of future social legislation* 
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The Determination of Sex. 

Mechanismus und Physiologie der Geschlechts - 
bestimmung. By Prof. Richard Goldschmidt. 
p P . viii + 251. (Berlin: Gebriider Borntraeger, 
1920.) Price 32 marks. 

T HOUGH Prof. Goldschmidt’s treatise on sex- 
determination is in scope similar to the text¬ 
books published by Doncaster and by Morgan in 
1912, knowledge has increased so rapidly since 
then that there is plenty of room for a new state¬ 
ment. Moreover, as the author has himself de¬ 
voted several years to the study of a special case 
which departs from the ordinary rules, his view’s 
will be of interest to geneticists. Up to a point, 
the mechanism of sex-determination is clear. On 
the one hand, we know’ that in several birds and 
some Lepidoptera the female is heterozygous in 
sex, but we have equally sound proof that in man 
and in several insects other than Lepidoptera the 
Qondition is reversed, the female being homo¬ 
zygous and the male heterozygous in respect 
of the sex-factor. The evidence for these con¬ 
clusions is mainly either genetical or cytological. 
With the exception of Drosophila, which, after 
some doubt, observers have agreed to regard as 
having the male XY and the female XX, there 
IS no specific form in which positive evidence of 
both kinds, genetical as well as cytological, can 
yet be produced. The absence, however, of such 
convergent testimony need not trouble us at this 
stage, for each class of proof is by itself adequate 
so far as it goes. On the whole, also, though 
difficulties are met with in special examples, the 
evidence from operative and other collateral ob¬ 
servations agrees well with the conclusions de¬ 
duced from genetical and cytological sources. 

Sex being, then, decided by the contribution 
which one or other of the gametes makes to the 
offspring, how shall we account for cases in which 
these seemingly predetermined consequences can 
by interferences of various kinds be disturbed? 
Evidence of this description falls into several 
classes, and its consideration forms a chief pur¬ 
pose of the present book. Hitherto the most 
famous is that provided by R. Hertwig’s experi¬ 
ments on frogs. By delaying fertilisation, he 
found that the proportion of males could be 

S eatly increased. The suggestion that the 
nales had died off was shown to be inapplicable, 
and there seemed to be no escape from the con¬ 
clusion that eggs which in the ordinary course 
would have become females did after, and pre 1 
eumably because of the delay in fertilisation, be¬ 
come males. The fact, however, that the matura¬ 
tion-divisions in the case of the frog occur after 
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the eggs are laid offered, as Hertwig pointed out, 
a possible, if rather unlikely, solution; for the 
artificial delay might have some influence in de¬ 
ciding which elements should be extruded in the 
polar bodies, and thus the sex-ratio might be dis¬ 
turbed. Quite recently Seiler, a colleague of Prof. 
Goldschmidt’s, claims to have actually witnessed 
consequences of this kind following upon the 
introduction of special conditions in the case of 
the Psychid moth Talaeporia, and to have ob¬ 
tained cytological evidence that a rise of tempera¬ 
ture during the reduction-division caused the X- 
chromosome to stay more often inside the egg, 
and so increased the proportion of males, whereas 
a lowering of the temperature had the contrary 
effect. In the case of the frog, even if the delay 
does act in the way surmised, various difficulties 
remain to be elucidated, and before definite con¬ 
clusions can be reached as to sex-determination 
in Amphibia, and fishes also, we require strict 
genetical proof as to which sex in those animals 
is heterozygous in the sex-factor. 

Much more serious difficulty arises from a class 
of fact to which Standfuss was, 1 believe, the first 
to introduce us. He found that in Lepidoptera 
hybridisation might affect the sexes differentially, 
producing in certain crosses males only, in others 
predominantly males (the few females being 
sterile), and similar phenomena proving that the 
influence of the cross was not alike for the two 
sexes. A result obtained by an amateur named 
Brake led Prof. Goldschmidt to investigate a most 
remarkable case of such differential influence. 
Lymantria dispar , the gipsy moth, is represented 
by various races all over the northern temperate 
regions. The sexes are very different, the male 
being small and dark, the female large and pale 
in colour. The original observation was that, 
whereas crosses in the form Japanese 9 x Euro¬ 
pean 6 gave in .Fj the two sexes distributed as 
usual, the reciprocal cross, European 9 x Japan¬ 
ese o’, produced normal males, but females more 
or less niodified in the male direction. Eggs, 
therefore, which, if fertilised by the sperm of 
European males, would have produced females 
gave rise to " interscxual females/’ as Prof. Gold¬ 
schmidt calls them, when the sperm came from 
these Japanese males. To investigate this curi¬ 
ous problem, he proceeded to Japan before the 
outbreak of the war, and when Japan became 
involved he went to the United States, where he 
was interned and encountered other serious diffi¬ 
culties when that nation also joined the Allies. 
But in the course of his travels he was able to 
collect and experiment with a long series of 
species or local races inhabiting various parts of 
Europe, Japan, and North America, raising some- 
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thing like 50,000 specimens. Obscure as the 
meaning of the phenomena still is, there can be 
no question that when the full interpretation is 
unravelled the work will be admitted to have an 
importance at least proportionate to the astonish¬ 
ing labour which has gone to its production. 

In outline the main result claimed is that the 
various races can he arranged in a scale ranging 
from the “strongest ” to the “weakest,” and, this 
series once established, the consequences of mat¬ 
ings made between races occupying different posi¬ 
tions on the scale can be predicted with consider¬ 
able accuracy. Intersexual females appeared when¬ 
ever the male of a “stronger” race was mated 
with the female of a “weaker.” The intersexu¬ 
ality in its several degrees might affect all the 
sexual characters, primary or secondary, and in 
its higher manifestations the instincts also. 
Where such a diversity of features is concerned, a 
quantitative scale must obviously be largely a 
matter of individual judgment, but it is claimed 
that the amount to which these females were 
modified in the male direction was roughly pro¬ 
portional to the interval between the parent races 
on the scale of strength; and in the extreme case, 
When the strongest male was mated with the 
weakest female, the brood generally consisted of 
males only, which are interpreted as being in part 
aboriginal, genetically determined males, and in 
part individuals which would have been females 
but for the disturbing influence which has trans¬ 
formed them into males. 

Other matings led to the production of inter¬ 
sexual males. The discrimination between the two 
kinds of intersexes was not, to judge from the 
illustrations, so difficult as one would have ex¬ 
pected. The intersexual males appeared with 
some regularity in F a from the cross mentioned 
above (Japanese 9 x European d) as giving 
all normals in and in certain other 

families besides. There were also some con¬ 
siderable families all-female. Throughout the 
complicated series of matings glimpses^of order 
appear which suggest that a comprehensive solu¬ 
tion is not very far off. It has, nevertheless, not 
yet been attained. One of the most curious 
features, as yet inexplicable, is the fact that in 
the matings giving all-male families females 
occasionally appear which are perfectly normal, 
though their sisters are supposed to have been 
wholly transformed into males. 

The interpretation which Prof. Goldschmidt pro¬ 
poses cannot be adequately expressed in a brief 
statement. He is under the influence of the theory 
that each sex contains the potentialities of the 
other, a conception to which it is now not easy 
NO, 2675, VOL. IO6] 


to attach a precise, still less a factorial, meaning. 
He is disposed to regard the sex ultimately 
assumed by a given zygote ,as decided by a 
struggle or reaction taking place between two 
components*: (1) the sex-factors brought in by 
X-chromosomes, and (2) a substratum conceived 
of as inherent probably in the cytoplasm, and 
capable by its own development of conferring 
potentialities opposite to those borne by the 
factors proper. To these opposing dements 
numerical values are assigned, arbitrarily as it 
appears to me, and I have been unable to discover 
in what way the analysis thus offered differs from 
a restatement of the empirically observed facts, 
nor is the representation of the all-male and all¬ 
female families as alternative end-products of a 
balanced reaction at all satisfactory. During 
the period covered by Prof. Goldschmidt’s ex¬ 
periments, phenomena closely analogous have 
been discovered by J. W. H. Harrison in the Bis- 
toninee. Evidently we are thus brought into 
touch with a set of facts, probably abundant in 
nature, which must be accounted for before the 
problem of sex-determination is disposed of; but, 
paradoxical as these occurrences are, they do not 
justify a return to earlier stages of confusion. 
The problem created by the existence of inter¬ 
sexes, gynandromorphs, and other sex-monstrosi- 
ties has always been realised. The case of the 
free-martin, though its true nature is now settled 
by the brilliant work of Lillie (well summarised 
in Prof. Goldschmidt’s book), proves that influ¬ 
ences as yet little understood may be taking part 
in these determinations. 

An interesting attempt was lately made by 
Morgan and Bridges to apply the chromosome 
theory rigorously to a number of mosaic gynan¬ 
dromorphs which have appeared from time to time 
in the pedigreed work on Drosophila. The 
parental composition being known, it could be 
shown from the distribution of the sex-linked 
factors that in nearly every case these curious 
patchworks might be represented as resulting 
from a presumably accidental elimination of a sex- 
chromosome from the affected parts of the body. 
The result was certainly a striking one; but this 
interpretation is not readily applicable to inter¬ 
sexual forms which are not mosaics. Admitting, 
however, that in mosaics something may 
have been eliminated from the affected 
patches, th* suggestion that this something is the 
sex-chromosome raises the questions : Why do not 
the miscellaneous variations, to which the chromo¬ 
somes of somatic tissues are conspicuously liable, 
more frequently show their consequences as 
somatic patchworks? and, conversely, Why ar^ 
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the chromosomes of normally dissimilar tissues 
not themselves dissimilar? But, apart from diffi¬ 
culties to which that line of argument must imme¬ 
diately lead, the occurrence of the intersexes 
among Prof, Goldschmidt’s moths can scarcely be 
a consequence of accidental elimination, inasmuch 
as they came with extraordinary regularity. Ap¬ 
peals to the action of "hormones, 1 * from which 
he hopes a good deal, are a mere veiling of the 
difficulty. No one will dispute that these products 
are part of the proximate mechanism by which 
the effects of sexual differentiation are produced; 
but the problem of sex-determination is to dis¬ 
cover the influence which primarily causes that 
differentiation to proceed in one direction rather 
than in the other; and herein, where the 
evidence of gametic differentiation is insufficient, 
we are left without any plausible conjecture. In 
considering the characteristics of partly or 
wholly sterile forms, it may be worth remember¬ 
ing that in proportion as a zygote is sterile, it 
may be retaining elements which, if it were fertile, 
would be extruded in its gametes. May not this 
retention influence the characters of the zygote? 

Like its predecessors, this book expressly ab¬ 
stains from the attempt to deal with the problem 
of sex-determination in plants. We cannot quarrel 
with the wisdom of that decision, for the truth is 
that we are very far from any workable scheme 
which can be applied to them; but it is unfor¬ 
tunate that the diagram put forward by Correns 
as a representation of his views on sex in Bryonia 
should be chosen as the model of a “ digametic ” 
system of sex-determination. The author does 
imply that he has misgivings about that illustra¬ 
tion, which, as 1 have elsewhere shown, is quite 
inconclusive. The incautious reader could 
scarcely avoid the inference that the scheme of 
sex-determination applied to animals is one 
which had been proved to hold in the case of a 
flowering plant—a very misleading conclusion. 

, Another region of the subject still altogether 
obscure is the genetical relation of the unisexual 
to the functionally hermaphrodite forms in 
animals. Prof. Goldschmidt’s book contains all 
that can yet be said on that difficult question. 
There are, of course, various sorts of moncecism, 
and for scarcely any of them have we yet even an 
acceptable cytological scheme, still less any 
genetical evidence. 

Hie book, as a whole, is very well done, and 
may be recommended to all students who wish to 
have the latest presentation of the facts in a clear 
and readable form. As I have implied, there is 
a want of lucidity in the discussion of the problem 
Of the intersexes, and trouble would be saved to 
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the reader if he were at once told that he will 
not be presented with a real solution. If he reads 
the book carefully he will discover that for him¬ 
self ; but the series of facts is exceptionally in¬ 
teresting and, at the present stagfe of genetical 
theory, of such vital importance that the effort 
will not be wasted. b W. Bateson. 


Anaesthetics. 

Anaesthetics: Their Uses and Administration . By 
Dr. Dudley Wilmot Buxton. Sixth edition. 
{Lewis’s Practical Series.) Pp. xiv + 548-fviii 
plates. (London : H. K. Lewis and Co., Ltd., 
1920.) Price 2is t net. 

HE appearance of this new edition is to be 
welcomed because great advances have been 
made during the past few years, and also several 
other text-books on this subject have been for 
some time out of date and even out of print. 

Although the size of the new volume is not 
much increased, Dr. Buxton has found means to 
add much fresh material and to re-write a great 
deal of the old. The chapter on the history of 
anaesthetics remains one of the most readable in 
the book, and will repay perusal by anyone not 
otherwise interested in the subject. 

Within the past few years, and especially during 
the war, many new methods of anaesthesia have 
been devised or perfected, and many new problems 
attacked with more or less success. It is 
naturally to the chapters dealing with these 
methods and difficulties that one turns with the 
greatest curiosity. Nothing appears to have been 
forgotten, and each subject is discussed clearly 
and as fully as the space of one volume allows. 
The advantages of the administration of warm 
ansesthetic vapours are dealt with and the appara¬ 
tus is described. Perhaps the section devoted to the 
use in major surgery of nitrous oxide with oxygen 
is one of the most important to the student of 
to-day. The advantages of this method of anes¬ 
thesia are shown to be real, although it has 
no doubt suffered from the too hearty advocacy 
of enthusiasts. In cases of severe shock, in both 
military and civil practice, its merits are so gTeat 
as to make its use almost obligatory. On the 
other hand, many anaesthetists, and certainly most 
surgeons, will agree that as a routine method for' 
abdominal sections it is not suitable. Dr. Buxton 
wisely points out that on the count of safety alone 
its advantages have so far been assumed rather 
than proved, and he agrees with Page that in 
cases of marked arterial degeneration, emphy¬ 
sema, or obstructed air passages its use is contra¬ 
indicated. 



NATURE 


[FEBRTJARY 3, 19a I 


722 


The subject of intratracheal insufflation of ether 
is fully dealt with, and perhaps that of intravenous 
ether infusion receives more space than it deserves, 
as some of its leading exponents seem now to 
use it but little. This may be due to the more 
extended use of rectal etherisation combined with 
oil, which, although a little troublesome, has 
proved very useful in plastic surgery about the 
head, and especially in bad cases of Graves’ 
disease. 

Many subjects concerning which it has been 
difficult to obtain a connected account without 
reference to the original papers are clearly and 
sufficiently summarised in this edition. Among 
these, one notices the sections dealing with 
acapnia, anoci-association, acidosis, and shock 
with its allied conditions. Dr. Buxton is certainly 
to be congratulated on having not only modern¬ 
ised, but also improved what was already one of 
the very best text-books on the subject. 


Mathematical Text-books. 


(1) An Elementary Treatise on Differential Equa¬ 
tions and their Applications . By Prof. H. T. H. 
Piaggio. (Bell’s Mathematical Series. Ad¬ 
vanced Section.) Pp. xvi + 216 + xxv. (London: 

G. Bell and Sons, Ltd., 1920.) Price 125. net. 

(2) Elementary Algebra . Part i. By C. V. Durell 
and G. W. Palmer. (Cambridge Mathematical 
Series.) Pp. viii 4- 256 + xlvi. (Answers.) 
(London: G. Bell and Sons, Ltd., 1920.) With 
introduction, price 4 s. 6 d .; without introduc¬ 
tion, price 35. 6 d. 

(3) A Short Course in College Mathematics: Com¬ 
prising Thirty-six Lessons on Algebra, Co¬ 
ordinate Methods f and Plane Trigonometry. By 
Prof. R. E. Moritz. Pp. ix + 236. (New York: 
The Macmillan Co. ; London : Macmillan and 
Co., Ltd., 1919.) Price 10s. 6 d. net. 

(4) Arithmetic . Part ii. By F. W. Dobbs and 

H. K. Marsden. (Bell’s Mathematical Series.) 
Pp. xii+163-hxi. (Answers.) (London: G. Bell 
and Sons, Ltd., 1920.) Price 3s. 6 d. 


(0 the two volumes that head the list it 

is difficult to speak too highly. The 
scope of that on differential equations is stated 
most succinctly to teachers by the mere state¬ 
ment that it covers the course for the London 
B.Sc. Honours, Schedule A of the second part 
of the Tripos, and some of the work for the 
London M.Sc. and for the Tripos, part ii. The 
author has clear views of the equipment of the 
students who are likely to use the book—an ele¬ 
mentary knowledge of the differential and integral 
calculus, and a little co-ordinate geometry. In 
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the old days it was quite possible for a respectable 
mathematician to become, with comparatively little 
effort, also a respectable mathematical physicist* 
Owing to the remarkable extension of specialisa¬ 
tion in both subjects, this is no longer the case. 
It is perhaps all the more essential that the living 
interest of such a branch of the subject as this 
should be maintained at every stage, and it is 
here that the crucial test is made of the powers 
of the mathematician who also aspires to be a 
great teacher. He is not content merely to “give 
an account of the central parts of the subject in as 
simple a form as possible.” He is careful that 
the various stages of the journey shall lead to 
Pisgah heights from which may be viewed the 
Promised Land to which the adventurous may 
make their way, and some province or other of 
which, according to taste or opportunity, they may 
some day make their own. Nor are the names and 
records of the older guides forgotten, and as each 
fresh height is sealed historical notes give just 
enough to fix the chronology and to whet the 
appetite for further information about those who 
first made their own the notable peaks and crags 
around the young climber. 

In the first chapter we are glad to see the in¬ 
fluence of the remarkable chapters published by 
Dr. Brodetsky last year in the Mathematical 
Gazette, and of Prof. Wada's paper on 
graphical solution. Chap, iv,, on simple partial 
differential equations, with their genesis, the con¬ 
struction of simple particular solutions, and the 
procedure from simple to complex solutions with 
the help of Fourier's series, is a welcome innova¬ 
tion at so early a stage. 

Chap, vi., on singular solutions, abandons any 
attempt at an analytical treatment at this stage 
of the student’s development, and appeals to geo¬ 
metrical intuition. Chap. ix. deals with solution 
in series, following the method of Frobenius. 
Here we find among the examples the equations 
associated with the names of Bessel, Legendre, 
and Riccati, with a sketch of the hypergeometric 
equation and its twenty-four solutions. The 
nature of an existence theorem is explained in 
chap. x. The methods of Picard and Cauchy are 
followed by a discussion of the method of Fro¬ 
benius, and here plentiful references are given for 
the benefit of those whose knowledge of the theory 
of series is inadequate. The references, indeed, 
are plentiful throughout. We may note one that 
is of little use to many of us—Stodola’s 11 Steam 
Turbine,” which has been unobtainable for some 
time past. In the miscellaneous examples the 
author, in a large number of cases, adds to the 
theorems to be solved the physical applications* 
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An appendix contains useful references for further 
reading. 

By a strange oversight, chap. v. begins with 
types of equations “solvable for p where not 
only has p not been defined, but the letter has 
also been repeatedly used on previous pages in dif¬ 
ferent senses. Of course, the third line in ex. i. 
of paras. 52 and 53 will reveal the new signifi¬ 
cation to a smart reader, though the private 
student, as a rule, will be completely at sea for 
a time. There are other minor points, which will, 
no doubt, be attended to in the second edition; 
but space forbids us to say more than that, in this 
most interesting volume, Prof. Piaggio has proved 
himself to be a teacher of remarkable insight and 
skill. 

(2) We know of no better introduction to the 
elements of algebra than that by Mr. Durell, of 
Winchester, and the late Mr. Palmer, of Christ’s 
Hospital. The authors have contrived a course 
in which there is scarcely a page without ample 
evidence of intimate care controlled by a profound 
knowledge of youthful psychology. To many, the 
greatest attraction in the book is the fact that so 
large a proportion of it is adapted for viva voce 
work, and in accordance with modern ideas the 
material is throughout selected so as to bring the 
pupil as soon as possible within sight of the 
applications of the subject to the affairs of every¬ 
day life, and to such elementary scientific work 
,as may be fairly expected £0 have come within 
his experience. The usual explanatory matter, 
which few boys and girls ever read, is reduced to 
a minimum, and placed in an “introduction” of 
about twenty pages. Useful extensions of various 
sections for the benefit of the few irrepressibles 
who cannot be kept back, and for the budding 
•engineers and future specialists, are added in a 
final chapter. The writer of this notice can speak 
with personal experience of the successful manner 
in which a training on these lines copes with the in¬ 
ertia which lies at the base of most, if not, indeed, 
of all, of the difficulties that confront the beginner. 
In the hands of a sound teacher the pupil’s rate 
of progress will be as rapid as he chooses, and 
the book may be placed with confidence in the 
hands of the private student. The collection of 
sixty odd pages of well-graded revision papers of 
various stages of difficulty adds considerably to 
the general value of the book. 

(3) The short course of college mathematics 
by Prof. Moritz, professor of mathematics in 
Washington University, was originally devised to 
meet the demand during the war for short courses. 
So far as it goes, the treatment is thorough; the 
sixty pages on graphic methods are well and 
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plentifully illustrated, and the student who has 
mastered the book should have a sound grasp 
of the essentials of trigonometry. 

(4) The second part of Messrs. Dobbs and 
Marsden's “Arithmetic” consists of collections of 
papers, with the minimum of explanatory text* 
covering easy mensuration, financial subjects, 
graphs, and applications of elementary arith¬ 
metical notions to such problems as specific 
gravity, map-reading, etc, About half the book 
is given to revision papers. There is considerable 
variety in the carefully selected sets of questions. 

Our Bookshelf. 

Heredity and Evolution in Plants. By C. Stuart 

Gager. Pp. xv 4- 265. (Philadelphia : P. Blaki- 

ston’s Son and Co., 1920.) 

This little book is an expansion of several chapters 
of the author’s “Fundamentals of Botany.” It is 
intended for beginners and general readers, and 
presents in a fresh way a very readable and well- 
illustrated account of the phenomena of heredity 
and evolution from the strictly botanical point of 
view. The author begins quite unexpectedly with 
two chapters on the life-history of a fern, and this 
concise account, followed by a chapter on funda¬ 
mental principles, forms a background for the 
treatment of the subject proper. The definition 
of heredity as “ the genetic relationship that exists 
between successive generations of organisms ” 
omits to recognise the fact that the conception of 
heredity is fundamentally concerned with resem¬ 
blances and differences as they occur in genetically 
related organisms. Later chapters deal with 
Mendelism, evolution, Darwinism, and experi¬ 
mental evolution. A very good balance is pre¬ 
served between the historical and the descriptive 
methods, with a sprinkling of illustrations, the 
majority of which are new to text-books. 

A chapter on the evolution of plants touches 
upon such problems as alternation of generations, 
evolution of the sporophyte, and the evidence from 
comparative anatomy, and ends with a hypo¬ 
thetical ancestral tree of relationships. One of 
the subjects best treated is that of geo¬ 
graphical distribution, which discusses the means 
of dispersal, peculiarities of distribution, effects of 
glaciation and cultivation on distribution, en¬ 
demism, the “ age and area ” hypothesis of Willis, 
etc., with numerous illustrative cases from the 
recent literature. The final chapters deal with the 
fossil record and the various hypothetical relation¬ 
ships of the groups of vascular plants. 

The book is well produced and relatively free 
from typographical errors. We notice a slip 
(p. 42) in the statement Regarding the multiplica¬ 
tion of the offspring from a mustard plant. Many 
general readers will find enjoyment and informa¬ 
tion in a perusal of this little book. 


R. R. G, 
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Practical Chemistry; Fundamental Facts and 
Applications to Modern Life. By N. H. Black 
and Dr. J. Bryant Conant, Pp. xi + 474. (New 
York: The Macmillan Co.; London ; Macmillan 
and Co., Ltd., 1920.) Price us. net. 

The title of “Practical Chemistry” might lead to 
the impression that the book, written by two 
American teachers, was a laboratory manual. 
That is not the case. The text-book is an admir¬ 
ably clear and interesting introduction to 
Chemistry, in which, it is true, the practical ap¬ 
plications of the subject are not neglected. The 
attitude of the authors is completely modern, and 
the appearance of the book is greatly improved 
by numerous well-executed illustrations, and re¬ 
productions of photographs of actual plant and 
apparatus used in industry. Portraits of famous 
chemists, brief historical details, and numerous 
experiments are given. At the end of each chapter 
is a list of “Topics for Further Study,” which 
often contain interesting suggestions. Any attempt 
to stimulate thought is welcome in a text-book, 
and the present volume is rich in such efforts. 

In addition to a careful and accurate account 
of the familiar topics, many recent discoveries are 
included in a very readable manner. For instance, 
accessory factors in diet, the purification of water 
by chlorine, the hydrogenation of oils, the cleans¬ 
ing power of soap, and the really practical pro¬ 
cesses used in the fixation of nitrogen are all dis¬ 
cussed in sufficient detail to make them intelligible. 
A useful summary is added to each chapter, to¬ 
gether with a list of interesting questions. The 
authors are to be congratulated on producing a 
really interesting book ; clear and accurate, with 
a freshness of treatment which is grateful to the 
hardened reader of elementary text-books. As an 
introductory text-book for elementary students, 
and for use in the higher forms of schools, this 
may with confidence be recommended. 

J. R. P. 

Physiology . By Dr. Ffrangcon Roberts. 
(Students* Synopsis Series.) Pp. viii + 389. 
(London: J. and A. Churchill, 1920.) Price 
15s. net. 

The student of physiology has such a wide choice 
of text-books dealing more or less exhaustively 
with the subject that the entry of a new volume 
into the list might be regarded as unnecessary. 
This book, however, is intended to meet a special 
need incurred by the growth of the science. The 
application of physical and chemical methods to 
the elucidation of the problems of the body, the 
war-time accumulation of new facts and ideas, 
and the advances in the sister sciences have so 
altered the material and increased the size of the 
new editions of the standard text-books that an 
orderly arrangement is in danger of being ob¬ 
scured by the mass of detail. This is a real diffi¬ 
culty to the student, and furnishes a valid reason 
for the issue of this volume of the Students’ 
Synopsis Series. The book is definitely intended 
to supplement, and not to supplant, the larger 
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text-books. It assumes that the student has 
already an acquaintance with the elements of 
physiology and has had some experience of 
practical work. It also assumes that he has 
a considerable knowledge of physics and 
chemistry, without which its treatment of such a 
topic as the reaction of the blood, though ably 
presented, would by its brevity fail to convey the 
necessary instruction. The book admirably fulfils 
its purpose, and Dr. Roberts is to be congratu¬ 
lated upon his success in accomplishing the diffi¬ 
cult task of compiling a summary of the Salient 
facts of physiology which is readable, clear, con¬ 
cise, and up to date. The volume is well edited 
and its illustrations are apposite. 

P. T. Herring. 

Landscape Architecture. By Prof. H. V. Hubbard 
and Theodora Kimball. Pp. 132. (Cambridge,. 
Mass.: Harvard University Press; London: 
Oxford University Press, 1920.) Price 6 s. 6d. 
net. 

This work sets out to provide a comprehensive 
classification of the field of landscape architecture* 
and attempts to show in detail both the “ subjects 
making up the field, and the relation of the field 
itself to tangent fields." The scheme resolves 
itself into a series of some thirteen to fourteen 
hundred headings, under which published litera¬ 
ture, notes and other manuscript material, maps, 
plans, photographs, and other pictorial matter 
may be arranged. These headings are placed in 
groups according to their relationship with "each 
other, and the groups themselves are classified. 
Landscape art must be much more highly organ¬ 
ised in the United States than it is here to justify 
the publication of such an elaborate scheme as 
this, the chief raison d'itre of which is the Con¬ 
venient docketing of papers in one form or 
another. We doubt if there are half a dozen firms 
of landscape gardeners in this country whose 
accumulation of material is so extensive as to need 
extraneous assistance in arranging it, but to any 
such this work is no doubt capable of affording 
valuable suggestions. It shows, at any rate, how- 
extensive is the area covered by landscape art* 
and how far-reaching are its ramifications when 
followed out to their full extent. W, J. B. 

Nucleic Acids: Their Chemical Properties and 
Physiological Conduct By Prof. W. Jones. 
Second edition. (Monographs on Biochemistry.) 
Pp. viii-h 150. (London : Longmans, Green, and 
Co., 1920.) Price 9 s. net. 

Since the first edition of this monograph was re¬ 
viewed in Nature for April 1, 1915, our know¬ 
ledge of physiological chemist^ has been con¬ 
siderably extended. The four hypothetical nucleo¬ 
tides required by the nucleotide theory of the 
structure of plant nucleic acid have now been pre¬ 
pared, ^ and new facts regarding the purine fer¬ 
mentation in various animals have been brought 
to light. The work concludes with a bibliography 
of no fewer than twenty pages. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake tu 
return, or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of NATURE. No 
notice I* taken of anonymous cotnmwHcations .j 

The Arrangement of Atoms in Crystals. 

In Nature for January 6, p. 609, was published a 
note in which some figures given in my paper on 
" The Arrangement of Atoms in Crystals M (Phil. 
Mctg. } vol. xl., August, 1920) were contrasted with 
similar figures given by Wyckoff (Amer. Journ, Sci. y 
[iv], vol. 1 ., pp. 317-60, November, 1920). These 
figures were estimates of the distances between atoms 
of metal, carbon, and oxygen in the crystals calcite, 
CaCO,, rhodochrosite, MnCO,, and siderite, FeCO s . 
In this note it is stated that our data differ consider¬ 
ably, “ the deviations rising to o-6 A, in ihe distance 
from carbon to metal.” 

There are no discrepancies of this magnitude 
between Wyckoff’s results and mine. The large 
differences to which the note directs attention are 
due to errors in quoting the results given in my 
paper, owing, 1 think, to a misconception of the 
structure which Wyckoff and 1 agree in assigning to 
these crystals. 

f I give the correct figures, the distances being 
expressed in Angstrom units : 


Ca -0 

Wyckoff. 

I. II. 

Bragg. 

Experimental Sum of radii 

2*30 

2‘ 4 2 

2-30 

2*35 

C -O 

I ‘21 

1-28 

I ’42 

1 ‘47 

Ca-C 

3’°4 

7‘306 

S '306 

Mn-O 

.. 1*96 

213 

2‘JO 

2II, 

C -O 

I‘22 

1*32 

1*42 

1 *47 

Miv-C 

2‘83 

3-073 

J-073 


If I understand Wyckoff’s results rightly, we are 
in agreement as to the type of structure in the case 
of these carbonates, and the symmetry of the crystal 
alone suffices to fix the positions of the calcium and 
carbon atoms. The distance between them can be 
calculated from the molecular volume of calcite, 
Avogadro’s number N, and the crystal axial ratios. 
The dimensions of the calcite structure have been 
made the subject of careful investigation (Uhler, Phys . 
Rev., July, 1918), as it has been used for standard 
X-ray wave-length determinations. Taking the value 
rf(to«) = 3*028 A. given by Uhler, it follows that this 
distance from calcium to carbon atoms is 3-206 A. 
Wyckoff gives the value 3*04 A., and so ascribes to 
the whole structure a smaller scale. If, as I believe, 
his scale is too small, all his figures should be in¬ 
creased in the ratio 3-206 to 304. A similar 
increase of scale holds /or rhodochrosite. Under I. 
are given Wyckoff*s values, and under II. those values 
increased in what I believe to be the correct ratio. 

Wyckoff gives figures which differ from mine for 
the distance between carbon and oxygen atoms. He 
has made a very careful determination of a certain 
parameter (denoted by "u M in his paper), and I 
believe his value for it, 0-25, to be much more trust¬ 
worthy than my approximate value 0-30. Wyckoff’s 
value confirms a determination 0-25-0-27 by W. H. 
Bragg (Trans. Rov. Soc M A, vol. eexv., pp. 253^74) 
in 191,5 —a determination which I did not know'when 
I published my figures. If the figures in column II. 
Are accepted, this would mean that my estimate of the 
"diameter” of carbon In compounds is too high, and 
that a better value would be nearer that of fluorine, 
1*35 A. This is the only serious discrepancy befween 
our results* and it does not seem to me that it affects 
Jn any way the general conclusions which I drew in 
my paper. 

The figure 2*47 A., quoted as being given by me 
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for the distance Ca-C, has presumably been arrived 
at by the author of the note by adding the radii for 
these atoms. As they are partially separated by the 
oxygen atoms which surround the calcium atom, there 
is no direct connection between the sum of the radii 
and"”the distance between them. I used in my cal¬ 
culations the theoretical value obtained as above. 

May I take this opportunity to correct another error 
in the note? The figures given for the “diameters ” 
of the electro-negative elements are quoted correctly 
from my paper, but those given for the metals are 
one-half the value which I gave under this head. 

W. L. Bragg. 

Manchester University, January 22. 


A Case of Coloured Thinking with Thought-forms 
and Linked Sensations. 

Coloured thinking is such a peculiar condition 
that those interested in it will welcome the details 
of a well-marked case of it. It must be distinguished 
from linked sensations such as coloured hearing—one 
of the synaesthesiae—in which heard sounds call up 
colours, as when the low notes of the organ suggest 
violet or the high notes white or yellow, etc. 

Coloured thinking or chromatic mentation (psycho- 
chronifesthesia) is the visualising of concepts as 
coloured, the ability to think 01 a letter of the 
alphabet, a number, a date, a month, .or a name as 
associated with some colour or other—white, black, 
red, green, etc. To those who have never experi¬ 
enced this sort of thing it is unintelligible. 

One coloured thinker thus expressed himself: 
"When I think at all definitely about the word 
January the name appears to me reddish, whereas 
April is white arid May yellow; the vowel ' i ’ is 
always black, the letter 4 o * white, and 4 w * indigo- 
blue. Only by a determined effort can 1 think of 
* b ’ as green or blue, for to me it has always been 
and must be black; to imagine August as anything 
but white seems to me an impossibility, an altering 
of the inherent nature of things.” 

Of course, the same person who has coloured 
hearing—the commonest of the linked sensations— 
may likewise have coloured thinking, although most 
coloured thinkers do not also have linked sensations. 
The case the interest of which I think sufficiently 
great to report on now is one both of linked sensa¬ 
tions and of coloured thinking. But there is also a 
third element of interest in it, namely, that of thought- 
forms. A thought-form or psvehogram is the 
visualising of, say, the numerals or Tetters of the 
alphabet or months of the venr in such a way that 
they seem to form some definite figure in space—for 
instance, an arc of a circle or a ladder sloping up 
to the right or left, and so forth. A psychogram Is 
the uncoloured form of a concept or a series of 
them; the psychochrome is the concept itself ex¬ 
teriorised in colour. 

The case the coloured thoughts, linked sensations, and 
thought-forms of which I subjoin is that of a student 
of this University (Miss A. M.), who has all the 
features characteristic of these cases. She has been 
a coloured thinker ever since she can remember; 
the colours have not altered with lapse of time, they 
are exceedingly definite, thev do not agree with the 
colours seen bv other thinkers for any one given 
concept, and, finally, the “seer” cannot account for 
them In any way. 

The cVnly feature in the present case not quite 
typical is that it is not. so clearly hereditary as is 
usually observed. Miss A. M. says that neither of 
h£r parents is a coloured thinker, though her 
"mother associates colours with the characters of 
people.** This has been called "individuation, 1 ' and 
Is not so uncommon ate might be imagined. 
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, The classic discussion of this sort of thing is to be 
found in Sir Francis Galton’s “Inquiries into Human 
Faculty and its Development *' (London, Macmillan, 
1883). This has been reprinted in F-very man’s 
Library. Since that time very little has been written 
in English on the subject. With the exception of a 
letter in Nature (vol. xliv., p, 223, 1891) and two 
papers by Miss M. A. Calkins in the American 
Journal of Psychology (1892), there has been nothing 
published on the subject until my articles in 1905 and 
1908 respectively appeared in the Edinburgh Medical 
Journal and in the Journal of Abnormal Psychology 
(Boston, U.S.A.). The British Review of April, 1913, 
published a popular account of colour-hearing by 
C. C. Martindale. D. Fraser Harris. 

Dalhousie University, Halifax, Nova Scotia, 
December, 1920. 

Appendix. 

Coloured Concepts or Psychochromes of Miss A. M. 

■ a, creamy - w hite; b, shade clearer than “d”; 
c, pink; d, indigo, dirty (gritty) blue; c, black (wet); 
f, dry brown; g, black on white; h, darkish fawn, 
like chocolate blancmange; i, black; j, dirty, pearly, 
bluish-white; k, clear brown, edged with mustard- 
yellow; 1, yellow; m, jade-green; n, pea-green; 
o, black; p, darker green, bluer; q, black, with red 
tinge; r, dry red; s, crimson, scarlet; t, deep black- 
red; u, dark grey, almost black; v, very dark navy, 
blue and green; w, not so dark, green and navy; 
x, brownish-mustard-yellow, very ugly; y, almost 
neutral bluish-green; z, like “x,” but a little 
yellower. 

Sunday, golden-yellow, with a fleck of green in the 
middle; Monday, pretty light green; Tuesday, dark 
blue with red flecks; Wednesday, soft, deeper green; 
Thursday, like Tuesday, with more red; Friday, 
brown, soft like su£de gloves; Saturday, bright 
scarlet. 

January, clear, intense pale green, like iec; 
February, dirty light reddish-brown; March, green 
and red at end'; April, fresh, pale yellow; May, very 
pale green, almost white; June, green; July, yellow 7 
and royal blue; August, golden-yellow; September, 
red and brown (autumn); October, navy blue; 
November, brown with yellow edges; December, 
dirty, almost colourless, made up of black, navy blue, 
and dark green. 

Christmas, pink (Christ), red and green (mas); 
Easter, creamy-white. 

1, black* 2, creamy-yellow; 3, red, nale; 4, brown; 
5, bright, wet red; 6, dull indigo; 7, ugly yellow; 
8, white; 0, preen; 10, black; 11, black and yellow; 
12, creamy-yellow. 

The twenties, yellow; the thirties, reddish; the 
forties, brown; etc. The hundreds are the same. 

Synaesthesiae. 

Pains have colours, but following the colours of 
the names, t.e. sore, red; ache, opaque-whitish; 
sprain, greenish-red; cut, blue and red; bruise, blue 
and red. 

Tastes art? only slightly coloured : acid are sharp, 
penetrating yellow; sweet, soft yellow. Odours, only 
slightly, either grey or yellow : a musty smell is grey 
and red; acrid, yellowish-grey. Touch, not at all: 
heat is yellow, and different decrees different shades 
up to a pure white, which is cold. 

Music is the only thing that makes Miss A. M. see 
purple and violet. Deep organ notes blend from blue 
to mirnle. hut nnlv music. Even the names “ nurnle ** 
and “violet** she sees only by the letters which make 
them up. If “violet** had not a “t” at the end 
it would be merely dark blue. add the same with the 
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“ r ** in purple. The lowest organ notes are, to her, 
deep purple, like a bruise, white the very high notes 
are yellow and pink. 

Psychograms. , 

Numerals go like this : 

1 too 

x 

V 



20 


The alphabet goes like this : 

rr 



Jan. Jan. 



The week between Christmas and New Year’s Day 
stretches back to January. 

Days of the week go like this ; 

Sat. Sat. 

Sun. Fri. 

Mon. Thurs. 

Tues. Wed. 

Heredity and Acquired Characters. 

Mr. J. T. Cunningham remarks (Nature, January 
J 3i P’ 630): “Provided that biologists understand one 
another, it is, perhaps, not an insuperable barrier 
to the progress of biology that Sir Archdall Reid Is 
unable to understand thfir terminology.*’ Prof. Mac- 
Bride declares (ibid.): “I have attended many con¬ 
gresses of biologists, and I have never found evidence 
of confusion in their minds as to what was meant by 
an 4 acquired character.**’ I feel humbled, but not 
enlightened. 

As far as I am able to understand Mr, Cunning¬ 
ham’s letter, he regards as “acquired” everything 
which develops in response to use, and everything 
else as “innate.** Herein he arrrees with Lamarck 
and Sir Ray Lankester, but differs from a host of 
other writers, including Spencer, Wallace, Romanes, 
and Weismann, all of whom regarded the effects of 
injuries as “acquired ** characters. He differs even 
from himself, for he has, when arguing in favour of 
the transmission of acquirements, attributed the 
evolution of antlers to the effects of irritation (injurv). 
He differs in the same issue of Nature from Prof, 
MacBricje, according to whom '“acquired character 1 
is a technical term; bv it is meant a duality, i.e. the 
degree of development of an organ, which is produced 
as a response to function, shered from the normal 
in response to an alteration of the environment from 
the normal,’* Whence It follows that, while Mr, 
Cunningham would term the muscular development 
of the ordinary man “acouired.” prof. MacBrjde 
would call, if “innate,** an<J would limit the term 
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“acquired ” to such developments as the blacksmith 
displays. If everyone worked as blacksmiths. Prof. 
MacBride would differ still more from Mr. Cunning¬ 
ham, for the whole of development would then be 
termed by the former “innate” and by the latter 
“acquired.” To Mr. Cunningham the English lan- 
guage^ is always an acquirement; to Prof, MacBride 
it is innate if learned in England, but acquired if 
learned in France, 

Formal definitions of the meanings of the terms 
"innate' 1 and “acquired” when applied to characters 
are extremely rare in biological literature—unless 
such terms as “germinal” and “somatic” be 
attempts at definition. However, Romanes made the 
attempt. This is what he says (“An Examination of 
Weismannism,” p. 5): “By a congenital character 
is meant any individual peculiarity, whether struc¬ 
tural or mental, with which the individual is born. 
By an acquired character is meant any peculiarity 
which the individual may subsequently develop in 
consequence of its own individual experience.” Else¬ 
where (p. 214) he defines congenital (plasmogcnctic) 
characters as “variations due to admixtures of germ- 
plasm in acts of sexual fertilization (and, therefore, 
present at birth), as distinguished from soinatogcnetic 
characters—variations which have been acquired in¬ 
dependently of germ-plasm.” Somatic characters he 
defines as “ characters acquired by the soma (i.c. 
variations acquired after birth by the action of the* 
environment), as distinguished from characters pro¬ 
duced and potentially present from the first by a union 
of two masses of germ-plasm—plasmogenetic charac¬ 
ters.” Romanes's language may be lacking in pre¬ 
cision, but evidently he supposed that there is some¬ 
thing peculiarly “innate” about a “germinal” 
character and something fwculiarly “acquired” about 
a “somatic” character. Unlike Prof. MacBride, he 
gives all these terms their ordinary or dictionary 
meanings—and so, I believe, do most biologists. 

Dr. Ruggles Gates (Nature, January 20, p. 663) 
believes I contradict myself. It is possible he has 
not grasped mv meaning. An illustration may help. 
Before me are two pencils. Comparing these indi¬ 
viduals, I find that their differences as regards length 
are great, but as regards colour small. Dr. Gates 
will agree that I am not entitled to transfer the terms 
by which I described the differences between the 
individuals to the characters wherein they differ—*>. 

I am not entitled to call the lengths of the pencils 
great and their colours vSninll. That way lies 
confusion of thought. Now consider two living 
individuals, the one an Englishman and the other 
a scarred negro. They differ in colour innately 
—they are in this respect bv nature different; their 
germ-plasms are unlike; even if reared under exactly 
similar conditions of nurture they would be unlike. 
They differ in scars by acquirement; here they have 
had not unlike natures, but unlike nurtures; if reared 
under similar conditions they would be like. Tn 
brief, . the colour difference is blnstogcnir, while 
the difference in scars is somatogenic. All this is 
Intelligible; the words are used correctly. They are 
given their ordinary meanings; they are not in the 
least technical. But are wfe now entitled to transfer 
our descriptive terms from the differences between 
individuals to the characters in which thev differ? 
Are we entitled to call skin-coloration “innate” and 
scars “acquired ”? We are now comparing, not 
separate individuals, but the characters wherein they 
differ. In effect, we are comparing the characters of 
the same Individual. How is skin-colour more innate 
and less acauired than a scar? They are both aricient 
products of evolution, both depend on germinal 
potentiality, both develop in response to some form 
of nurture, and both are situated in the soma. 
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Dr. Ruggles Gates writes : “ f pointed out (Nature, 
December 2, p. 440) that if his contention that all 
characters are both innate and acquired in exactly 
the same sense and degree is true, then it would 
follow that all variations are also of one type, while 
experimental biologists are universally agreed that 
this is not the case. At least two categories of varia¬ 
tions are postulated . . . blastogenic and somato¬ 
genic. . . . Yet Sir Archdall Reid's only attempt to 
answer my criticism that the universally admitted 
existence of two types of variations undermines his 
whole position is the very weak one of quoting 
Darwin's tentative theory of pangenesis.” But I 
did not quote the theory of pangenosb against Dr* 
Gates; 1 was merely trying to make my meaning 
clear. And surely the word “variation”’ indicates, 
not a character as such, but a difference between 
individuals. Resemblances do not necessarily exclude 
differences. A cleft lip is always a character in both 
man and rabbit; but it is a variation in the former, 
but not in the latter. A sixth digit resembles all 
other digits in that it is a product of nature and 
nurture; and vet (if the parent has it not) it is none 
the less a variation. So also a sixth digit resembles 
a scar in that it is a product of potentiality and 
stimulus; and vet it differs from the latter in that 
the unlikeness from the parent is innate, whereas it 
is acquired in the case of the scar. The resemblances 
between the, two do not necessarily eliminate their 
differences. How, then, is mv whole position under¬ 
mined? G. Archdall Reid. 

0 Victoria Road South, Soulhsea. 


Man and the Scottish Fauna. 

1 am grateful to your reviewer (Nature, Decern* 
her 30, 1920, p. 568) for his appreciation and for 
pointing out slips and misprints in my “ Influence of 
Man on Animal Life in Scotland,” but on some 
points of fact 1 would venture to disagree with other 
of his remarks. 

Geologists will not he perturbed by his difficulty in 
believing in the persistence of evidence of man's 
presence # in Scotland from times earlier than 
the formation of the 25-ft. beach. Sections of 
many plaoes have shown that the 35-ft. beach f 
of estuarine material, rests upon the boulder 
clay, so that it is certainly not “clear that 
the land ice was grinding over all after the 
elevation which formed the younger 25-ft. beach." 
On the contrary, the evidence is that the 25-ft. beach 
was formed subsequent to the disappearance of the 
ice-fields. The relations of the 50-ft. beach are not 
so clear, but facts have to be explained on reasonable 
suppositions. And the occurrence of kitchcn-middons 
of molluscan shells along the ridge of the 50-ft. beach 
in the Forth Valley is more easily accounted for ort 
the supposition I have advocated—that they were 
collected while the 50-ft. beach was still a sea-margin 
— than on that, of your reviewer, who would have the 
kitchen-middeners collect their shell-fish on the sea-; 
side, now a great distance away, and thereafter scale 
first the 25.fi., and afterwards the 50-ft., beach before 
sitting down to their simple meals. 

On the strength of a reference by Thomas the 
Rhymer, your reviewer suggests that I have 
erroneously omitted the green woodpecker from the 
fist of banished Scottish animals. But both ornitho¬ 
logists (such as Yarrell and Newton) and etymo¬ 
logists (as in Wright's “Dialect Dictionary")' are; 
agreed that the word ** wodewale,” on which the 
whole value of the citation hangs, is a general word 
for a woodpecker, and applied to the great spotted 
as well as to the green woodpecker. The word has 
no specific significance. There seems to be, Indeed, 
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no evidence, past or present, that the green wood¬ 
pecker has been a native of Scotland. 

In naming the brown trout Salma trutta, I fol¬ 
lowed the considered opinion of such an expert in 
fish nomenclature as Mr. C. T. Regan, of the British 
Museum (Natural History); my statement regarding 
the success of the introduction of Loch Leven trout to 
New Zealand did not pretend to record any first 
achieved success, and as it stands is correct ; and the 
two “caricatures, and poor at that,” specified by your 
reviewer happen to be reproduced from photographs 
of specimens mounted by skilled taxidermists, and 
now exhibited in the Koval Scottish Museum. 

James Ritchie. 

I should be sorry indeed if, in reviewing his book, 
I had given Dr. Ritchie the impression that 1 under¬ 
valued it as a contribution to prehistoric research. 
1 did no more than express difficulty in accompanying 
Dr. Ritchie to the full extent of his conclusions, and 
surprise that, from first to last, he takes no notice of 
the 25-ft. beach. 

I admit that 1 expressed myself too positively in 
saying that it was “ clear that the land ice was grind¬ 
ing over all after the elevation which formed the 
younger 25-ft. beach.” But many years of personal 
examination of the features of the Scottish seaboard 
have left on my mind a strong impression that some 
agent more powerful than sub-aerial denudation has 
masked or obliterated by far the greater extent of the 
50-ft. beach. Such an agent may have been sub- 
sldenee, glacial action, or “trail” (earth thawing and 
flowing after prolonged freezing, as in the “earth- 
glaciers ” of the Rockies). 

Some support to this view may be found in the late 
ProL'James Gfeikie's Munro lectures, “ Antiquity of 
htan in Europe/* 1914: “At the head of Loch 
Torridon"well-formed terminal moraines rest directly 
upon the 45-50-ft. beach ” (p. 273). 

Prof. Gelkie considered (p. .279) that the formation 
of that beach was followed by “ partial subsidence,” 
and continued: 

“We cannot actually demonstrate that snowfields 
and; glaciers reappeared at this stage, . . . Neverthe- 
loss, we are n<?t without evidence suggestive of the 
appearance at this time of inconsiderable glaciers 
amongst our highest mountains. These glaciers un¬ 
doubtedly existed at a later date than the glaciers that 
dipped their moraines on the 43-50-ft. beach. It 
^ therefore only reasonable to infer that the high- 
lewel corrie glaciers in question were probably con- 
tesnporaneous with the formation of the 25-ft. to 30-ft. 
beach.” 

The occurrence of kitchen-middens on the 50ft. 
b^ach can scarcely be taken to prove the presence of 
niton when the sea stood at that level. On the summit 
of the Fell of Barhullion in Wigtownshire, 450 ft. 
above the present sea-level and ij miles distant from 
the nearest beach, are the remains of a fortified en¬ 
closure. The refuse-heap of this encampment con¬ 
tains a large quantity of limpet-shells. Loch Spouts, 
in Ayrshire, is on high ground two or three miles 
from_the sea. Dr. Munro has recorded that when the 
cranTiog in that swamp was explored, in the midden 
were found “ large quantities of the shells of whelks, 
limpets, and hazel-nuts” (“Lake-dwellings of 
Europe," p. 420). 

Prof. Geikic cited the discovery of a canoe near 
Perth as evidence that Neolithic man was in occupa¬ 
tion when the sea washed the 50-ft. beach. T have 
been unable to find any detailed record of the finding 
of this canoe, and if, as Prof, Gelkie says, it was 
made of pine. T should hold that to be Incompatible 
with very high antiquity. Having taken part in the 
excavation of many crannogs, I have never seen any 
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submerged timber, except oak and yew, that retained 
a firmer consistency than cheese. ^ 

Dr. Ritchie expresses the opinion that “there 
seems to be ... no evidence, past or present, 
that the green woodpecker has be^n a native of 
Scotland.” In Wallis's “History of Northumber¬ 
land,” 1769, vol. i., p. 319, it is stated that 
this species “has been observed in some of our vale- 
woods, but is not common. It was frequent in DU- 
ston Park before the wood was cut down.” Two 
instances of its occurrence in the valley of the Tweed 
are recorded in Mr. Evans’s “ Fauna of the Tweed 
Area," p. 109. Dr. Ritchie seems to be in error in 
attributing to Newton and Yarrell the use of the 
name 11 wood wall ” as a generic term for all three 
British species of woodpecker. Yarrell strictly con¬ 
fines it to the green woodpecker, though he admits 
that Willughby and Ray use the term in a looser 
sense (“British Birds,” third edition, vol. ii,, p. 149), 
while Newton merely mentions it among the popular 
names for woodpeckers in general. The great and 
lesser spotted woodpeckers do not utter any song or 
bell-like note, and it seems fairly clear that it is the 
green woodpecker that figures in the ballad of Robin 
Hood (cura Ritson): 

The WoQilwelc wutg and would not cease, 
bitting upon a spiny, 

So loud he wakened Kobin Hood 
In the Greenwood where he lay. 

It is probable that the green woodpecker, yaffle, or 
woodwale disappeared from Scotland with the forest 
that sheltered iL. Tile Reviewer. 


Literature for Men of Letters and ftoienoe in Russia. 

At the beginning of this year an appeal was issued 
for funds to enable a certain number of scientific and 
literary publications to be sent to the House ot Science 
and the House of Literature in Petersburg, where the 
remnant of the intellectual life of Russia is mostly 
congregated. The British Committee for Aiding Men 1 
of Letters and Science in that country has 'assured 
itself thM; Such publications will reach their destina¬ 
tion, and has made arrangements for their transmis¬ 
sion. Thfere are probably many authors who would be 
willing to send copies of their worksi in the form of 
excerpts or otherwise to Russian workers who have 
been cut off from the outside world since" the revolu¬ 
tion. The British Committee wilt be glad to receive 
any such books or papers of a non-pohticai type and 
to send them to Petersburg. It edrinot guarantee 
delivery to individuals, but it can ensure that publica¬ 
tions will reach the Houses of Literature and Science. 
Parcels for transmission should be addressed to the 
above Committee, care of Messrs. Wm. Dawson and 
Sons, Ltd., Continental Department, Rolls Buildings, 
Fetter Lane, EX.4. L. F. Schuster* 

British Science Guild Offices, 6 John Street, 

Adelphi, London, WX.2, January 26. 


■ hmiu camoit 

Apropos of Mr. Charles Harding’s letter (Nature, 
January 20), one result of the extraordinary weather 
in the south of England since the third week of 
December was that on January 24 I saw forty or 
fifty plants in flower of the minute Crucifei' 
(Hut chins ia fietraea) on limestone screes close to 
Bristol. Some of the seedlings were 2 in. high, with 
five or six flowering heads and with sefed-pods already 
developed. Last year a few were f in flower on 
February 12, but even this is remarkably early, for 
March-April is the usual time in the district fir 
this rare plant, and most of the books gh>e Marche 
May. On January 5 I saw a hazel in full blossom 
between Gunnersbury and Kew, T 

_ H SftJAfcT Thow&on. 

5 .Westbourne Place, Clifton January 30. 
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The Forest Resources of India. 1 


M ORE than one-fifth of the total area of 
British India (including- the Shah States), 
comprising some 250,000 square miles, is under 
the control of the Forest Department. In this vast 
area the diversity of climate, soil, and vegetation 
is very great. The forest vegetation ranges from 
that of the arid, semi-desert tracts of North-west 
Iqdia and the alpine scrub on the higher slopes of 
the Hipiqlayas to the luxuriant evergreen forests 
of parts of Assam, Burma, and the west coast of 
India, while the total number of woody plants rom- 


eipal minor products arc classified under bamboos, 
grass, fibres, oil-seeds, tanning materials, essential 
oils, gums, resins, rubber, drugs, aud lac. Minor 
forest industries which are likely to develop con¬ 
siderably in the near future are the paper-pulp 
industry, which offers great scope for the utilisa¬ 
tion of bamboos and grasses, and the production 
of turpentine and rosin from the resin of Pinus 
longifolia. During the last twelve years the Indian 
resin factories have increased their output ten¬ 
fold. \ 



Fig. t.— Main building of the Forest Research Institute, Debra Dun, From “The Work of the Kore*t Department in India." 


prises approximately 5000 distinct species. The 
number of valuable timbers and other commercial 
products available in the forests is very large, and 
many of them are as yet imperfectly known. 
Among the best-known timber trees are red cedar 
(Cedrela Toona ), deodar ( Cedrus deodara ), satin- 
wood ( Chloroxylon Swietenia) f rosewood (Dal- 
hergia laiifolia ), padauk (Pterocarpus dalhergi - 
aides), sandal (Santalum album), sal ( Shorea 
robusta ), and teak (Tectona grandis). The prin- 

t 11 Thh Work of the For*u Deoarunoat in India.” Prepare! under the 
direction pftko Inyptctor-Generi) of Foresti to the Government of India, 
April' *?** (Dcmdon : Harrtion and Son*.> Price u. 
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Forest crops usually require long periods of time 
to attain maturity, and the effect on growth 
and development of any particular method of 
treatment often only manifests itself after 
a number of years. The forest officer, therefore, 
who can himself rarely hope to see the full results 
of his own work, must possess in an unusual 
degree the qualities of patience, imagination, and 
foresight, and must, as a rule, be content with the 
knowledge (hat he is working for the good of 
posterity. The early efforts of forest officers in 
India to demarcate and protect the forests from 
destruction, and, by careful treatment, to enable 
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The value of Indian forest resources, however, 
must not be judged mainly by financial results. The 
first duty of the Forest Department is to provide 
the ordinary domestic and agricultural require¬ 
ments of the local population in respect of timber, 
fuel, grass, grazing and other products. Large 


the forests to produce a regular and increasing 
supply of timber and other products, met with 
much bitter opposition from short-sighted com¬ 
mercial interests and from the local population 
which had been accustomed to regard the forests 

as the free trift of Nature. The present genera- , t . 

tion however, is enjoying the fruits of the labours j quantities of such produce arc utilised by right- 
who in the face, of great i holders and free-grantees, while m times of 

opposition have built up 
“a property of constantly 
increasing value, t h e 
future importance of 
which it is hardly possible 
to over-estimate,” 1 n 
view of the general 
apathy regarding scien¬ 
tific forestry which pro* 
vailed in Great Britain 
itself until the vital im¬ 
portance of forest re¬ 
sources was emphasised 
by the recent war, it is 
indeed remarkable that 
during the last seventy 
years the importance of 
forestry in India has been 
steadily kept in view by 
British administrators. In 
this respect, indeed, India 
may well claim to have 
set a worthy example to 
the rest of the British 
Empire. 

The most noteworthy 
event in the early history 
of scientific, forestry in 
India was the enunciation 
of a definite and far- 
sighted forest policy by 
Lord Dalhousie in 1855, 
which was followed by 
the appointment of Dr. 

Brandis as Superintend ■ 
ent of Forests in Pegu in 
1856. In 1874 the superior 
forest staff consisted of 
seventy-one officers; in 
1918 this number had 
risen to 257, while 
schemes now under con¬ 
sideration are expected to 
raise this figure to 350. 

It is instructive to com¬ 
pare with these figures p IGi plantation eighteen msnth* old at Kaptai, Chittagong tract. From The Wofk o( the Foreat* 

the following details of Department in India.” 

the average annual sur- * 

plus forest revenue, in lakhs of rupees, during j famine the people are often largely dependent on 
the quinquennial periods mentioned : the forests for their existence. The forests also 

j provide congenial employment for a considerable 
I portion of the population, and it is estimated that 
I some five millions of people in India are directly 
or indirectly dependent on forestry for their liveli¬ 
hood for the greater part of the year. In many 
j cases, also, the primary object of the forester in 
establishing and preserving forest vegetation is 
MO. 2675, VOL. T06] , , 
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to prevent injurious erosion and to regulate the 
storage of rainfall. 

The future development of the forest resources 
of India depends chiefly on three factors : 

(l) Creating or increasing the market for in¬ 
dividual products. Valuable work in this direc¬ 
tion was done at the recent Empire Timber 
Exhibition by emphasising the uses and handsome 



\ 


•^10, 3. —Bamboo rafis at Maine Mule. KattaJong river, Chittagong hill tract* 

Department in India. 

appearance of several .common Indian timbers, 
which hitherto were practically unknown in home 
trade circles* This kind of work necessitates, on 
one hand close co-operation between forest 
officers and the commercial world, and on the 
other co-operation between forest officers and those 
men of science who are engaged in studying the 
properties of forest products. With reference to 
the latter point, recent progress has been made by 
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attaching a cellulose expert (to investigate paper¬ 
making materials), a tannin expert, an expert in 
wood-technology, and others, to the Forest Re¬ 
search Institute at Dehra Dun. 

(2) Providing improved transport; facilities in 
the shape of roads and mechanical appliances 
with the object of lessening the cost of extraction 
and making it possible to work areas which are 
at present inaccessible. 
A n important step re¬ 
cently taken in this con¬ 
nection is the addition of 
a special engineering 
branch to the Indian 
Forest Department. 

(3) Improved methods 
of sylvicultural manage¬ 
ment, the success of 
which primarily depends 
on research work carried 
out by sylvicultures, 
botanists, zoologists, 
chemists, and other men 
of science with the object 
of increasing available 
knowledge regarding the 
requirements of individual 
species, and the factors 
which favour or impede 
their healthy growth and 
development. Such work 
is the bed-rock of all 
truly progressive 
forestry. It is of little 
use to build up a market 
for a product unless a 
sustained supply of it 
can be assured and 
concentrated on those 
areas where its ex¬ 
ploitation can be pro¬ 
vided for most effi¬ 
ciently and at a mini¬ 
mum cost. Moreover, 
until a detailed know¬ 
ledge of the requirements 
of individual species has 
been acquired, the maxi¬ 
mum yield of any particu¬ 
lar product cannot be 
obtained. That there is 
much to be done under 
this head is evident from 
the fact that, although 
the conditions of soil 
and climate over a 
large part of the forest area in the Indian 
Empire are exceptionally favourable to vegeta¬ 
tive growth, the present yield from the best 
of the Indian forests is considerably below that 
of intensively worked European forests. That 
the importance of this kind of work is not being 
overlooked by the Indian forest authorities is indi¬ 
cated by the fact that at the Forest Research 
Institute, which was established at Dehra Dun in 



From “ The Work or ihe forest 
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1906 at the instance of Sir S. Eardley Wilmot, 
provision was made for research work in sylvi¬ 
culture, forest botany, zoology, and chemistry, 
as well as in forest economic products. A scheme 
now under consideration contemplates a large in¬ 
crease in the establishment and equipment of 
this institute, involving the acquisition of a 
site of 1000 acres and an expenditure of some 
500,000/. 

It is interesting to note that, as the work of 
the Forest Department has increased in volume and 
complexity, the organisation which sufficed when 
forest work was relatively simple and of a routine 
nature has proved to be no longer suitable, ^nd 
in recent years there has been a considerable 
advance in the direction of decentralisation. Thus 
the major provinces now have complete control 
over their forest revenue and expenditure, while 
the provincial chief conservators carry out many 
of the duties which previously were performed by 
the head of the department. Similarly, it is now 
recognised that a great deal of research in sylvi¬ 
culture and economic products must be carried out 
by local officers in the provinces, and not by the 
staff of the Central Research Institute at Dehra 
Dun. At the same time, the value of the assist¬ 
ance and advice which can be obtained from 
officers who are given opportunities of studying 


those aspects of problems which are usually not 
accessible to local provincial officers is fully 
realised. The Forest Department, in this respect, 
appears to have realised from actual experience 
the importance of (i) freedorh for the develop- 
! ment of local initiative, and (2) mutual good-will, 
i which renders possible loyal co-opcration and co- 
! ordination of work for the common good—prim 
ciples which, after all, constitute the foundation 
; of the British Empire itself. 

j In a recent publication issued by the Govern- 
! ment of India it is noted that the Indian forest 
i estate constitutes a 44 huge mine of wealth, the 
j fringe of which has been barely touched/* and 
j whether regarded from the commercial or the 
; scientific point of view the magnitude and many- 
sided interest of the work which lies before the 
! officers of the Indian Forest Department to-day 
I can scarcely be surpassed. Finally, the forest 
’ officer in India who is brought into intimate enn- 
I tact with men of all degrees, ranging from the 
I aboriginal tribes of remote forest tracts to cap¬ 
tains of industry and scientific experts, has it in 
! his power to do much to promote the good-will and 
| co-operation between men of different classes* 

! occupations, races, and creeds which are so im- 
j portant to-day for the welfare of the British 
j Empire and, indeed, of civilisation itself. 


The Investigation of Gravity at Sea. 


By Prof. W. 

T HE most notable attempt to measure the varia¬ 
tion of the force of gravity over the surface j 
of the oceans was that made by Hecker in the J 
early years of the present century; in 1901 he ! 
surveyed a track across the Atlantic from Lisbon 
to Bahia, following this up a few years later with I 
the investigation of the Indian and Pacific Oceans j 
and the Black Sea. j 

Helmert had developed a formula for the varia¬ 
tion of gravity with latitude from observations 
collected from a large number of land stations, 
and the immediate object of HeckerV investiga¬ 
tion was to test its application to determinations 
made over great ocean depths. The problem of 
an oceanographic gravity survey has long fascin¬ 
ated geophysicists, because observations on board 
ship are practically made from the surface of the 
geoid, and should lead to the determination 
of the shape of that much-discussed figure; and 
what is also of importance, its solution should 
likewise lead to a knowledge of the extent to which 
isostatic compensation is complete over otherwise 
inaccessible parts of the globe. 

Since observations of gravity must be made 
with great accuracy if they are to be of any value 
for such purposes, the examination of the gravita¬ 
tional acceleration at sea is attended by great diffi¬ 
culties ; on a moving ship, rolling and pitching pro¬ 
duce vertical accelerations which arc individually 
^distinguishable from deviations from the true 
value of g . Reliance must therefore be placed 
upon suitable damping devices which will reduce 
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the effect upon the instruments of such extraneous 
accelerations, or at least enable their mean value 
to be determined within narrow limits of error. 

Hecker’s original method depended upon the 
simultaneous measurement of the atmospheric 
pressure by means of a mercury barometer and a 
boiling-point apparatus; the latter determination 
is independent of the local value of gravity, and, 
if equated to pgh for the mercury column, gives 
the necessary information for the evaluation of 
g. A fine constriction in the barometer tube 
provided a heavy damping factor which reduced 
the amplitude of the oscillations of the mercury 
surface; some of Hecker’s instruments recorded 
photographically upon a moving film and provided 
a trace from which the normal level of the mercury 
might under favourable conditions be gauged. 

Hecker considered that his observations showed 
that Helmert’s formula held good within, roughly, 
one part in 30,000 for both deep and shallow seas, 
indicating a high degree of isostatic> compensa¬ 
tion ; his conclusions have, however, been subject 
to a good deal of unfavourable criticism both on 
this and on the other side of the Atlantic, and it is 
true that disappointing inconsistencies appear in 
successive boiling-point determinations and in the 
simultaneous readings of the four barometers, 
which possessed different amounts of “lag/* and 
that in certain other respects objections may be 
urged which prevent us from accepting the verdict 
on the evidence placed before us; nevertheless, 
k was pioneering work, and the difficulties to h* 
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encountered were largely unknown, and certainly 
untried, when the investigation was begun. 
Whether Hecker’s conclusion be confirmed or 
refuted, those who follow will not fail to benefit 
by his early experiences. 

With a view to a further oceanographic gravity 
survey, Hecker constructed apparatus based upon 
a different principle, one which had been unsuo 
cessfully tested at sea by William Siemens in 1859. 
This time he used a barometer with a sealed cis¬ 
tern, so that the column of mercury should be sup¬ 
ported by the pressure of the contained air; the 
cistern was immersed in a vacuum flask packed 
with cork shavings to keep the temperature, and 
therefore the pressure of the air, as steady as pos¬ 
sible. Hecker arranged that four of these instru¬ 
ments should be mounted at the corners of a rect¬ 
angular box containing apparatus for the photo¬ 
graphic registration of the heights of the mer¬ 
cury columns. The box was mounted upon central 
gimbals, designed to maintain the barometers 
vertical as the ship rolled or pitched. It is clear 
that if the pressure within the cistern is known 
from temperature observations, the value of g is 
obtainable. 

Lecturing in July, 1913, Prof. A. E. H. Love 
suggested that the voyage of the British Associa¬ 
tion to Australia in the following year might afford 
a valuable opportunity for once more testing the 
Value of gravity at sea, and urged upon British 
astronomers and physicists the importance of the 
problem. His appeal proved irresistible. The 
time for preparation for so great an undertaking 
was very short; nevertheless, it was found pos¬ 
sible, largely through the generous provision of 
instruments by the Meteorological Office and the 
Cambridge Scientific Instrument Co., to accumu¬ 
late apparatus whereby tests could be carried out 
by three separate methods. Profs, Hecker and 
Helmert were anxious to have the instrument 
already described tested at sea, and willingly 
offered it for trial during the voyage; it was, 
therefore, brought from Strassburg in June, 1914, 
and installed on s.s. Ascanius in Liverpool. 

Of the other pieces of apparatus one depended 
upon much the same principle as that of Siemens 
and Hecker—namely, the equilibrium of a column 
of mercury supported by air pressure within a 
closed vessel—but there were important differ¬ 
ences; it was arranged that the lower surface of 
the mercury should always be brought to the same 
level in the cistern, an adjustment determined by 
an electric contact with a point which completed 
a telephone buzzer circuit. This ensured a con¬ 
stant volume for the enclosed air. The height of 
the barometer column was not directly observed, 
but estimated by measuring the length of the 
thread of mercury, which it was necessary to intro¬ 
duce into the apparatus through a fine capillary 
tube in order to secure contact at the lower sur¬ 
face. Assuming that the temperature remained J 
constant, a defect in gravity would demand the 
addition of mercury in order to lengthen the baro¬ 
meter column sufficiently to balance the pressure 
of the air in the reservoir. The sensitivity could 
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be made great by adopting a high ratio between 
the cross-section of the barometer tube and that 
of the capillary index tube through which the 
mercury was introduced. 

A valuable suggestion for the improvement of 
this apparatus came from Sir Horace Darwin, 
who pointed out that the bulk of the difficulty 
occasioned by fluctuations of temperature might 
be overcome by employing such a volume of meri 
cury within the apparatus that its expansion would 
automatically provide the additional height of mer¬ 
cury in the barometer tube necessary to balance 
the increase of pressure of the air in the reservoir 
clue to a rise in temperature. 

The third method consisted in comparing the 
readings of a mercury barometer with those of an 
aneroid ; both were open to the atmosphere, and* 
as in the boiling-point method, we have the equa* 
tion fl ~pgh to give us the variations of g, 1^ 
being now given by the aneroid, and h and p b)£ 
the barometer and its attached thermometer. Thq 
aneroid was specially constructed and kindly lenf 
by Sir Horace Darwin for this research. Oii 
board a ship the voyage of which carries it 
through many degrees of latitude one of thq 
greatest difficulties is to obviate the effects of 
large changes of temperature. On the outward 
voyage this difficulty was very largely overcome 
by the generous installation by Messrs*. Alfred 
Holt and Sons of a special refrigerating 
chamber on s.s. Ascanius, which served as arj 
excellent laboratory. It was furnished witff 
a separate system of brine pipes, and though at 
first there were rather large fluctuations, twq 
engineers on day and night duty eventually be* 
came so adept at regulating the flow of brine that 
during the latter stages of the voyage the varia-i 
tion amounted to considerably less than one degree 
over a period of twenty-four hours, even though 
the observer was frequently within the chamber 
for an hour or more at a time. In future work it 
should, if possible, be arranged that it is not 
necessary for the experimenter to remain in the 
chamber for lengthy periods, as it is detrimental to 
health; but the experience does suggest that it is 
possible to overcome the very serious difficulty of 
maintaining a large room at an approximately 
steady temperature throughout the voyage. 

Unfortunately, the outbreak of war at the time 
the British Association reached the shores of Aus* 
tralia led to the ship being commandeered for 
troops, so it was not possible to make use of thif 
laboratory on the return voyage, and a good deal 
of the experience gained was wasted. A place 
was, however, found in the refrigerating chamber 
of the P. & O. R.M.S. Morea for all the appara* 
tus, so the test was continued, though under very 
unfavourable conditions.on the homeward journey. : 

It had scarcely been hoped, when the 
expedition was planned, to do more than obtain 
experience and information which would serve as 
a guide for future work upon gravity at sea, and 
more than this is not claimed for the results'. 
Briefly, it may be stated that leaks which de* 
vdoped in Hecker’s apparatus, and a troublesome 
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temperature gradient between the cistern and the 
stem of the barometers, demand radical alterations 
in its design if it is to be rendered efficient. For the 
brief period of the voyage when the gravity baro¬ 
meter could be favourably observed, results were 
obtained which seemed to indicate that the method 
was one of promise, and it may be of interest to 
state that new apparatus of this type is in course 
of construction; the design has been modified 
in the light of experience gained at sea, and of a 
mathematical examination of the instrument by Sir 
Arthur Schuster. One specially favourable feature 
of the instrument is the possibility of completely 
immersing it in a constant-temperature bath. 

Though the particular aneroid “pumped” with 
the motion of the ship more than was hoped, and 
had a reduction factor and zero which changed 
slightly during the voyage, the aneroid method is 
one which should be further examined, and certain 
directions in which alterations in the design are 
desirable were indicated by the experience on the 
voyage to Australia. With it the general varia¬ 
tion of gravity with latitude over the ocean is 
readily shown, but whether it may be trusted to 
discriminate between such variations as mav be 
found over deep and shallow waters must be a 
matter for further examination. We may note, as 
a matter of interest, that such indications as were 
obtained with this method suggested a defect of 
gravity over great ocean depths, along contin¬ 
ental seaboards (especially when there was a 
coastal range of mountains), and an excess of 
gravity at island stations; but, as we have stated, 
a more rigorous test with improved apparatus is 
necessary before this can be accepted. The prob¬ 
lem has therefore arrived at an interesting stage; 
Hecker’s observations are in favour of nearly full 
compensation, whereas the slight evidence of the 
later work, so far as it goes, suggests that com¬ 
pensation is incomplete. 

Reference has already been made to the instru¬ 
ment constructed in 1859 by William Siemens— 
in that year he was carried in a warship across 
the Bay of Biscay, his real object being the deter¬ 
mination of ocean depths, which he took for 
granted would be shown by a diminished value 
of g. Dissatisfied with his first apparatus, he 
did not make a further attempt until 1875, when 
he constructed an instrument which depended upon 
balancing the pressure of a column of mercury 
against the tension of a spring, and this he 
tested on a cable-laying ship over a portion of 
the voyage between the Thames and Nova Scotia. 
The results, in spite of anomalies as regards lati¬ 


tude variation, which puzzled Siemens, show a 
surprising measure of agreement between pre¬ 
dicted and observed depths, which, so far as they 
go, are in accord with the aneroid observations just 
referred to. This must not, however, be over¬ 
emphasised, since Siemens was dissatisfied with 
this apparatus. Though not really directed at 
the solution of the problem under discussion— 
Siemens’s “bathometers” were graduated in 
fathoms—these instruments are of interest in that 
they appear to have been the first involving 
gravity measurements to be submitted to an 
actual test at sea, 

Since the Australian meeting of the British 
Association in 1914, further work has been 
carried out under the auspices of an in¬ 
fluential committee of that body, and certain 
other points have received attention. From 
a series of experiments carried out last year on 
H.M.S. Pluck y, it appears that the ship’s motion 
through the air may very appreciably affect the 
pressure recorded by an open barometer, even 
when carried in cabins below deck; hence, as the 
“lag” of this instrument is in general different 
from that of the instrument with which it is being 
compared, it is very undesirable to adopt baro¬ 
meters of the open type for gravity determinations. 
On board the destroyer effects as large as one 
millibar w'erc found to be due to the relative motion 
of the ship and the air; no doubt a similar dis¬ 
turbing influence affects the readings of a baro¬ 
meter in a building about which a wind is blowing. 

Another matter which was examined on 
H.M.S. Plucky was the E0tv6s effect; going east 
with the earth, the centripetal force is greater than 
when steaming west; consequently a correction 
for motion in longitude is indicated. After elim¬ 
inating windage effects, a change equivalent to 
01 mb. was observed when the course was altered 
from E. to W. when steaming at 22 knots. 

There are other points the investigation of 
which is not yet complete: the best diameter 
of capillary tubing to be used in the barometer tube 
to damp down the effects of the ship’s vertical 
motion, the influence of the throbbing of the 
ship’s engines upon the barometer reading—there 
is some suspicion that certain divergences between 
gravity readings in harbour and in the open sea 
may be accounted for by the change in capillary 
forces due to this cause—the best form of con¬ 
stant-temperature chamber for use at sea, steady 
to 1/100 degree: these and allied questions are 
engaging the attention of those who are contem¬ 
plating a fresh attack upon the problem. 


Obituary. 


Prof. H. A. Bumstead. 

E death of Prof. H. A. Bumstead. professor 
of physics in Yale University, which occurred 
with tragic suddenness on January 1 when he 
was travelling from Chicago to Washington, will 
be felt with the keenest regret by a large number 
of men of science in this country- There are 
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few American men of science with more English 
friends than nad Prof. Bumstead, and none whose 
| friendship and companionship were more highly 
| prized. Born in 1870, he graduated at Johns 
I Hopkins in 1891. He began in 1895, as instructor 
! in physics in Sheffield Science School, that con- 
! nection with Yale which continued without inter- 
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ruption until his death, where, for fourteen years, 
he had been professor of physics and director of 
the Sloane Physical Laboratory. Prof. Bumstead 
was the most enthusiastic and devoted of Yale 
men. He came over to Cambridge in 1904, and 
worked for a year at the Cavendish Laboratory; 
the result of his work is contained in a paper in 
the Philosophical Magazine for June, 1906, p. 292, 
on the heating effects produced by Rontgen rays 
in different metals. On his return to America he 
made, in spite of serious ill-health, important re¬ 
searches on the properties of et-rays. 

Excellent as Prof. Bumstead’s published work 
is, it gives^but an inadequate idea of his powers, 
or of his singularly clear and sane judgment. He 
edited the collected works of Willard Gibbs—the 
greatest physicist ever associated with Yale. 
When America joined in the war, he threw all his 
energies into the application of science to the 
purposes of the war, and at the end of 1917 he 
came over to this country as Scientific Attache 
to the American Embassy. Prof. Bumstead \s 
duties were to co-ordinate the scientific work 
done in America and in England and France, so 
thaj the results obtained in one country should 
be as soon as possible at the services of the 
others. For this work his personal qualities and 
scientific attainments made him especially fitted, 
and he did most valuable work whilst he was in 
this country. He was at the time of his death 
president of the National Research Council in the 
United States. 

Prof. Bumstead had a singularly attractive and 
charming personality. Sympathetic, modest, 
without a trace of self-assertion, he was the 
most delightful companion and most valued 
friend. J. J. T. 


Princk P. A. Kropotkin. 

The death of Prince P. A. Kropotkin at 
Dmitrov, near Moscow, on Friday last, January 28, 
deprives the world of a. picturesque figure 
and science of a devoted student. For many 
years Prince Kropotkin was an esteemed 
contributor to the columns of Nature, and 
when he left England to return to Russia 
in 1917 he wrote to express regret that 
the very close relationships which had existed 
between him and us for so long were being 
severed. He said at the same time that he had 
been a reader of Nature from the first number, 
and ha'd even been permitted to receive it while 
a prisoner in the fortress of St. Peter and St. Paul 
in St. Petersburg. 

Prince Kropotkin was born on December 9, 
1842. At the age of fifteen he entered the select 
military school at St. Petersburg; on leaving he 
joined a Cossack regiment stationed on the Amur, 
and while aide-de-camp to the commander of the 
General Staff in Eastern Siberia, he crossed North 
Manchuria from Transbaikalia to the Amur and 
up the Sungari to Kirin, travelling in all as many 
as 50,000 miles. In 1867 he abandoned a mili¬ 
tary career, and returned to St. Peters- 
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burg, where he entered the University, and 
devoted himself seriously to geographical work. 
He then became closely associated with political 
movements, and gave himself up to propaganda. 
In 1873 he was arrested and imprisoned, but 
escaped in the following year attd made his 
way to England, shortly afterwards going to 
Switzerland. After the assassination of Alex¬ 
ander II,, Kropotkin was expelled from Switzer¬ 
land, and settled in Savoy, where he was arrested 
in 1883 on a charge of organising a dynamite 
outrage, and was condemned to five years' im¬ 
prisonment, but was released in 1886. He then 
returned to England, and remained here until 
June, 1917. 

In 1876 Kropotkin published his “ Researches 
on the Glacial Period,” in which he described a 
journey in Finland and a short visit to Sweden, 
both made in 1871, under the auspices of the 
Russian Geographical Society, for the special pur¬ 
pose of studying the glacial formations and the 
eskers. His conclusions were that this low table¬ 
land was once covered by an immense ice-sheet, 
which, creeping from Scandinavia, crossed the 
Gulf of Bothnia and traversed southern Finland 
in a direction south by east, leaving behind it the 
marks of its course in the shape of numberless 
striffi and moraines. 

Perhaps Kropotkins most notable work was 
“ Mutual Aid, a Factor in Evolution,” published 
in 1902. The view put forward was that in the 
case of animals there is very little evidence of 
any struggle for existence among members of 
the same species, though plants, beyond all doubt, 
jostle their own kin out of existence. Animals, 
as a rule, are banded together for mutual pro¬ 
tection, and those that have the best organisation 
for mutual defence are those that thrive best. 
Among men, mutual aid is more general than 
among animals; among savages, it is the chief 
factor in evolution. Kropotkin traced the growth 
of the modern benefit societies, co-operative asso¬ 
ciations, and trade unions back through succes¬ 
sive stages of the history of a nation- through 
the State, the medieval city with its fortifications 
and hired defenders, the village communities, and 
finally to the clan, showing how man has attained 
his present position chiefly by practising mutual 
aid. There is no doubt that in the development 
of this thesis Kropotkin was keenly interested, 
and that the work itself represents, more closely 
than anything else he did, the main trend of his 
conception of the meaning of life and progress. 

Kropotkin was a pioneer advocate of the in¬ 
tensive cultivation of crops, and in a suggestive 
little book entitled “Fields, Factories, and Work¬ 
shops ” he described what was done in this direc¬ 
tion in Guernsey, as well as indicated how similar 
principles of culture could be applied elsewhere. 
His view was “that 600 persons could easily live 
on a square mile, and that with cultural methods 
already used on a large scale 1000 human beings 
—not idlers—living on 1000 acres could easily, 
without any kind of overwork, obtain from that 
area a luxurious vegetable and animal food, as 
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w$U as the flax, wool, silk, and hides necessary 
for their clothing*.” 

These two latter works reveal Kropotkin’s un¬ 
bounded faith in man and his hope for a high 
human destiny through the reconstruction of society 
and communal production. His knowledge extended 
over a wide scientific field, and his interest in its 
advancement never failed. His many friends in 
this country will long cherish his memory with 
affection and esteem. 


Thk death occurred, on January 18, of Mk. 
Rupert Fakrant, at the age of thirty-six years. 
Mr. Farrant was educated at the Westminster 
Hospital, and he studied also at King’s College and 
St. Bartholomew’s Hospitals; after he had qualified 
as a practitioner in 1906, he held many resident 
posts in various London hospitals. In 1909 he 
was made a fellow of the Royal College of 
Surgeons, and on two occasions he delivered 
Hunterian lectures at the college. Mr. Farrant 
made a special study of the ductless glands, espe¬ 
cially of the thyroid, in connection with the 
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general metabolism of the body, and he put for¬ 
ward a theory of a correlated cycle of changes 
in the histological appearance and functional 
activity of the gland under the influence of toxins. 
He saw active service at Gallipoli, in Egypt, in 
Mesopotamia, and in France, where he received 
injuries by a shell explosion, from the concussion 
of which he never completely recovered. 


It is with deep regret that we learn of the 
sudden death, on January 31, in his fiftieth year, 
of Dr. J. C. Cain, editor of the Chemical Society’s 
publications since 1906, and author of leading 
works on synthetic dyestuffs and intermediate 
products. 


We much regret to announce the death, on 
January 30, at sixty-five years of age, of Mr. 
C. E. Fagan, secretary of the British Museum 
(Natural History), to whose expected retirement 
after a long period of devoted service reference, 
was made in our Notes columns on January 13,* 
p. 638. • ' 


Notes. 


The gold medal of the Royal Astronomical Society 
has been awarded by the council to Prof. H. N. 
Russell for his contributions to the study of stellar 
evolution. It will be presented to Prof. Russell at 
the annual general meeting to be held on Friday, 
February it, when the president of the society, Prof. 
A. FoWlcr, will deliver an address on the notable work 
for which the award has been made. 

The Lords Commissioners of the Treasury have 
appointed Sir Robert Robertson, K.B.E., F.R.S., 
Director of Explosives Branch, Research Department, 
Woolwich, to be Government Chemist in succession 
to Sir J. J. Dobbie, who has retired. 

A memorial lecture on the life and work of the 
late Sir William Abney is to be delivered to the 
Royal Photographic Society of Great Britain by Mr. 
Chapman Jones. April 26 next has been provisionally 
fixed for* the date. 

The council of the'Chemical Society 1 ms arranged 
to hold the anniversary dinner at the Hotel Cecil on 
Thursday, March 17 (the day of the annual general 
meeting), at 7 for 7.30 p.m., and to invite, as guests 
of honour, the past-presidents who have attained their 
jubilee as fellows of the society. 

Dr. W. R. Ci. Atkins, of Trinity College, Dublin, 
has been appointed head of the department of general 
physiology at the Plymouth Laboratory of the Marine 
Biological Association. 

Sir Norman Moore, president of the Royal College 
of Physicians, has appointed Dr. Herbert Spencer to 
deliver the Harveian oration on St. Luke’s Day 
(October 18), and Dr. Michael Gtabham, of Madeira, 
to deliver the Bradshaw lecture in November. The 
council has appointed Dr, Major Greenwood to 
deliver the Milroy lectures in 192a. 
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A discussion on gravity at sea will be held in the 
rooms of the Royal Astronomical Society, Burlington 
House, to-morrow, February 4, at 5 p.m. The chair 
will be taken by Sir Arthur Schuster. Prof. W. G. 
Duffield will open the discussion, which will be con¬ 
tinued b v v Sir S. G. Burrnrd, Dr. H. Jeffreys, Dr. 
J. W. Evans, and Dr. A. Morley Davies. 

A special joint meeting of the Society of Chemical 
Industry and of the Institution of Mechanical En¬ 
gineers will be held at the rooms of the institution, 
Storey's Gate, Westminster, S.W.i, on Friday, March 4, 
at 6 p.m., when M. Paul Kestner, president of the 
Soci£t 4 de Chimie Industrielle, will read a paper on 
“The De-gassing and Purification of Boiler Feed- 
water.” 

At the meeting of the London Mathematical Society 
to be held in the rooms of the Royal Astronomical 
Society at Burlington House', W 1, on Thursday, 
February 10, at 5 p.m., Prof. A. S.‘ Eddington will 
deliver a lecture on “World Geometry.” The lecture 
will be concerned with the mathematical side of the 
general theory of relativity, with especial reference to* 
electricity and gravitation and the work of Prof, H. 
Weyl. Visitors from other societies will be welcome. 

In the issue of Nature for January 27 there ap¬ 
peared an illustration (p. 699, Fig. 2) of a sculptured 
group from the decoration of the building of the 
Institute of Human Paleontology in Paris. The 
official description which was supplied with the 
photograph stated, no doubt by inadvertence, that 
the anthropoid forming part of the group was an 
orang-utan. A close inspection, however, shows that 
it is undoubtedly a gorilla. 

Science of January 14 announces that the Rocke¬ 
feller Foundation has given to France complete con- 
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trol over the elaborate anti-tuberculosis organisation 
established in the Department of Eure-et-Loir at a 
cost of 4,000,000 francs. The organisation consists 
of twenty-four dispensaries, four complete isolation 
services, and a departmental sanatorium and labora¬ 
tory. The system will serve as a model for similar 
organisations to be established by the Government 
throughout the country. The Rockefeller Foundation 
is now assisting in the anti-tuberculosis campaign in 
thirty-eight of the eighty, seven Departments of 
France, and work is contemplated which will last for 
another two years. 

At the annual general meeting of the Royal 
Meteorological Society on January 19 the following 
were elected officers and members of council 
President : Mr. R, H. Hooker. Vice-Presidents: Mr. 
J. Baxendell, Mr. W. VV. Bryant, Sir Napier Shaw, 
and Dr. E. M, Wedderburn. Treasurer: Mr. W/V. 
Graham. Secretaries: Mr. J. S. Dines, Mr. L. F. 
Richardson, and Mr. G. Thomson. Foreign Secre - 
tary: Mr, R. G. K. Lempfert. Councillors: Mr. 
C. E. P. Brooks, Capt. C. J. P. Cave, Mr. J. E. 
Clark, Mr. R. Corless, Dr. H. N. Dickson, Mr. 
G. M, B. Dobson, Mr. F. Drucc, Mr. J. Fairgrieve, 
Mr/ H. Mellish, Mr. M. do C. S. Salter, Dr, G. C. 
Simpson, and Mr. F. J. VV. Whipple. 

The Minister of Health, with the concurrence of 
the University Grants Committee, has appointed a 
Committee “to investigate the needs of medical prac¬ 
titioners and other graduates for further education in 
medicine in London, and to submit proposals for a 
practicable scheme for meeting them.** The members 
of the Committee are as follows:—The Earl of 
Athlone (chairman), Mr. H. J. Cardale, Sir Wilmot 
Herringham, Sir George Making, Sir George New. 
man, Sir Robert Newman, Sir Edward Penton, Sir 
E. Cooper Perry, Mr. J. Dill Russell, and Dr. T. W. 
Shore. Mr, A. L, Hetherington will act as secretary 
of the Committee, and all communications should be 
addressed to him at, the Ministry of Health, White¬ 
hall, London, S.W.i. 

At a meeting of the award committee, consisting 
of the presidents of the principal representative British 
engineering institutions, held in London on Tuesday, 
January 25, the first triennial award of the Kelvin 
gold medal was made to Dr. W. C. Unwin, who was, 
in the opinion of the committee, after consideration 
of representations received from leading engineering 
bodies in all parts of the world, the most worthy to 
receive this recognition of pre-eminence in the branches 
of engineering with which Lord Kelvin’s scientific 
work and researches were closely identified. The 
arrangements for the presentation of the medal will 
he announced shortly. The Kelvin gold medal was 
established in 1914 as part of a memorial to the late 
Lord Kelvin and in association with the window 
placed in Westminster Abbey in his memory bv 
British and American engineers. 

The members of Mr. L. H. Dudley Buxton’s 
expedition have now returned from a stay of some 
weeks in the Island of Malta. The object of the 
expedition was to collect material for a study of the 

NO. 2675, VOL. 106 ] 


physical anthropology of this island About 1000 
adults, men and women, were measured. The fine 
series of ancient bones which Prof. Zammit excavated 
in the Hypogaeum at Hal-Saflieni and elsewhere was 
collected together and measured. A long series of 
skeletal remains from a modern osshary was also 
examined. A special visit, lasting for two days, was 
paid to Gozo by Mrs. Jenkinson and Miss Moss to 
work at the physical anthropology of that island. The 
expedition has collected an immense mass of valuable 
material, which will take some time to arrange and 
digest. As soon as this work is sufficiently far ad¬ 
vanced Mr. Buxton hopes to submit a preliminary 
account of the results of the expedition u> the Royal 
Anthropological 1 nstitute. 

At an extraordinary general meeting of the 
Chemical Society held in May, 1919, for the purpose 
of dealing with various modifications of the by-laws, 
amongst which was the provision for the admission 
of women as fellows on the same terms as men, the 
council was authorised to apply to the Crown for a 
supplemental charter giving the power to make the 
necessary alterations in the by-laws. The petition for 
the. supplemental charter received the assent of his 
Majesty the King, and all the additional powers 
sought by the society were thus secured. The new 
by-laws recommended by the council received the 
approval of the general body of fellows at an extra¬ 
ordinary general meeting held on April 29, 1920, and 
came into operation on June 1. At the ballot for the 
election of fellows held on December 2 last, of the 
ninety-seven who were elected fellows twenty-one 
were women, and amongst the candidates for whom 
a ballot will be held on February 17 appear the names 
of six women. 

Reference was made last week to correspondence 
in the Times on the effects of the discharge of oil from 
ships into the sea. Oil enters the sea in various ways, 
c.g. the “steaming-out” of the “tankers ” and acci¬ 
dental leakages. The “benzene” oils must evaporate 
quickly, but the heavy fuel-oils may be more per¬ 
sistent. So far the evil is local, and there is no 
evidence of any widespread effect upon the larger 
fisheries. Sir Arthur Shipley suggests, on the 
authority of Prof. A. Meek, that 1916-17-18 were 
bad. years for plaice fry, and that some, factor was in 
operation during that period which was detrimental 
to fish-life. This factor may have been the discharge 
of oil from sunken ships. On the other hand, there 
is strong statistical evidence that plaice were more 
abundant in the North Sea during the years 1919-30 
than during the years immediately before the war. 
This is also the case in the Irish Sea, 1910 being a 
maximum, 1918 a minimum, while 1920 and 1921 
tend towards another maximum. Prof. H. E. Arm¬ 
strong refers to the failure of the Loch Fyne herring 
fishery, and suggests that this was due to “floating 
defilement from the Clyde, M but the herrings are 
now returning to Loch Fyne. The question is a very 
cothplex one, and investigation is obviously called for. 
In connection with the subject discussed, Lord Ray¬ 
leigh refers in the Times of January 27 to experi¬ 
ments made by his lather in 1889, which showed that 
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a continuous film of oil on the surface of water need 
not be so much as a ten-millionth part of an inch in 
thickness. “ On the basis of his figures it may be 
calculated that the ocean could be covered by 500,000 
tons of oil—not beyond the carrying power of a fleet 
of very large ships.’' 

Sir Rorert Hadfiei.d contributed recently an 
article to the Iron and Coal Trades Rczncw on “The 
World Hunger for Steel.” It appears that in 1913 
the exports of steel from the three chief steel- 
producing countries were as follows :—Germany, 
5,500,000 tons; Great Britain, 5,000,000 tons; and 
the United States of America, 2,750,000 tons. Against 
this the estimates of the exports in 1920 were as 
follows:—Germany, 200,000 tons; Great Britain, 
3,300,000 tons; and the United States, 4,300,000 tons. 
The statistics of production reinforce the lesson given 
by the export figures. In 1913 the world’s production 
in pig-iron amounted to about 76,000,000 tons; last 
year it is estimated to have been not more than 
56,000,000 tons. Taking these figures as well-founded, 
it will be recognised readily that the world is very 
short of supplies of iron and steel. Sir Robert Had- 
field points out that this shortage is a very serious 
matter, and that the development of modern civilisa¬ 
tion must be greatly hindered unless increasing sup¬ 
plies can be obtained. He estimates the shortage of 
steel at from,25,000,000 tons to 30,000,000 tons. He 
then goes on to consider the question of costs of 
production, and points out how vital is the price of 
fuel. Two months ago it is estimated that the cost 
of coal at the pit’s mouth in this country was 34s. a 
ton, whilst in America it was about half that figure. 
In both countries it takes about ij tons of coal to 
produce 1 ton of iron. There are, however, countries 
where coal is produced more cheaply than in America, 
and Sir Robert states that in South Africa, India, 
and China it is being raised and sold at very little 
more than 5s. a ton. In spite of these considerable 
differences of price, he holds the view that there is 
no reason why there should not be a greatly increased 
production in this country owing to the demand 
caused by the shortage of steel, which has been 
emphasised. Whether this will prove to be the case 
depends principally upon the extent of co-operation 
between employers and employed. 

From the Brooklyn Museum Quarterly for April, 
1920, we learn that the expedition sent by that 
museum to make collections in the coastal waters of 
Peru has been most successful. Mr. R. C, Murphy, 
who was in charge of the expedition, reports large 
collections of marine animals and plants and geo¬ 
logical specimens. A series of kinematograph pictures 
of wild life on the coast and of the Peruvian guano in¬ 
dustry was also obtained. Special attention was paid 
to the investigation of the conditions of marine life 
dependent on the Humboldt current. 

In the Museums Journal for January Mr, E. N. 
Fallaize formulates a scheme for the classification of 
the subject-matter of anthropology, in which human 
structure and activities rank before divisions of time 
and spaa:. The reasons for the arrangement are dis- 
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cussed, and the actual scheme will follow in tjfoe 
February issue. The Headmaster of Winchester 
gives sound advice on lantern-slides of Renaissance 
art; Prof. Aldrcd Barker, of Leeds, reviews a guide 
to carpet-knotting and weaving; and Mr. R. L. 
Hobson, of the British Museum, writes on Pountney’s 
“Old Bristol Potteries.” A technical criticism of the 
Wallace Collection from the museum curator's point 
of view', and other reviews and notes, make up an 
interesting number. Dr. Bather, who has taken 
charge of the journal for ten months, now hands 
over the editorship to Mr. J, Bailey, who is retiring 
from the Victoria and Albert Museum. 

We have recently received the July number (vol. H., 
No. 3) of the Queensland Naturalist, which, owing to 
the difficulties of the past few' years, has been in 
abeyance since April, 1917. It is the organ of the 
Queensland Field Naturalists’ Club, and is described 
in the foreword of the present number as the only 
journal of its kind published in a State which is, from 
a natural history viewpoint, probably the richest field 
in the whole of Australia. The editor refers to the? 
success of the club in initiating or aiding efforts for 
the better protection of the fauna and flora of the Mac- 
pherson and Bunva ranges, and of particular birds 
and animals. Among the short articles included in this 
number is a description of a new fossil plant from 
Petrie’s Quarry, near Brisbane, and a critical account, 
by Mr. C. T. White, of two native phalloid fungi, one 
of which is endemic in South-Eastern Queensland. 

The mvriopods, or more correctly the Diplopoda, 
of the sub-family Pyrgodesrninae, are small creatures 
from J in. to i in. long, with the back curiously 
covered with processes or tubercles, and bearing also 
bristles or papillae. These latter gather the dirt, and 
often so encrust the body as to mask its form and 
merge its colour in that of the ground, so, though 
they cannot really be rare, from the Orient we have 
hitherto known representatives of only two genera, the 
Pyrgodesmus and Lophodesmus of Pocock (1892)* 
Now in the Records of the Indian Museum (vol. xix., 
part 4) Dr. F. Silvestri describes five new genera 
based on species from Cochin, Ceylon, and New 
Guinea. His Latin descriptions are illustrated by 
excellent drawings, which, in the absence of an 
artist's name, we must assign to the author’s own 
pen. Some of these show the body hutno indutum, 
others hutno denudatum . 

In spite of war difficulties, Dr, Annandale, in his 
Report on the Zoological Survey of India for the 
years 1917-20, has been able to record an amount of 
work important in itself and remarkable as con¬ 
ducted by a scientific staff of four persons only. The 
purely zoological inquiries happened to deal with 
various aspects of river- and lake-life. Thus the 
return to India of troops infected with Schistosoma 
and the fears that the infection might spread led to 
an extensive search for possible molluscan hosts; 
the results, fortunately negative, saved the expendi¬ 
ture of large sums of money on needless precautions. 
Some interesting points of wider application crop up 
1 in some of these investigations. The resemblance of 
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the fauna in a muddy creek of the Ganges to that of 
the deep sea is assigned by Dr. Kemp to the common 
factors of a muddy bottom and low visibility. The 
discovery that the peculiar sculpture of the shell in 
certain Viviparidse is connected with the persistence 
of structures present on the edge of the mantle in 
the embryos of smooth-shelled forms bears on the 
origin of the varied ornament in those molluscs. These 
and many other interesting results have suggested to 
Dr. Annandale the need for a survey of the macro¬ 
scopic fauna of the lakes of Asia. 

At the request of Alderman F. C. Clayton, some 
members of the botanical department of Birmingham 
University visited the Birmingham Water Depart¬ 
ment’s reservoirs at Shustoke, near Whitacre, on 
October 14 last. The water in the smaller of the two 
reservoirs (about 8 acres in extent) had been drained 
off at the end of July for cleaning purposes, leaving 
the bottom covered to a depth of ft. to 24 ft. with 
a mixture of vegetation and mud. The small reser¬ 
voir had not previously been cleaned, except at the 
sides, since its completion in 1883. The vegetation 
appeared to have consisted mainly of green alga;, 
together with a number of aquatic flowering plants 
and a marginal zone of Fontinalis antipyretica . The 
alg® were represented by a number of genera, Clado - 
phota fracta being the dominant species. An allied 
species, probably a form of C. crispata, occurs regu¬ 
larly in the slow sand filter-beds at the neighbouring 
waterworks. During the cooler months this alga 
often covers the bottoms of the filter-beds with a 
matted felt of algal filaments, locally known as 
“blanket weed.” So long as the alga remains on 
the bottom it appears to assist materially in the 
process of filtration. On the advent of hot weather 
the alga tends to rise, and has to be removed. 
Another feature of interest is the very rapid colonisa¬ 
tion by plants of the drying, muddy bottom of the 
reservoir. Although only some two and a half 
months had elapsed since the lowering of the water- 
level, the surface of the mud was already occupied 
by an open association of plants which included alga;, 
together with patches of stunted land forms of 
aquatic flowering plants. In addition to the true 
aquatics, semi-aquatics, and even land plants, were 
spreading rapidly in a centrifugal direction over the 
surface. 

On Friday, January 28, a general meeting of the 
Association of Economic Biologists, presided over 
by Sir David Prain, was held in the Imperial College 
of Science. Mr. E. E. Green showed a targe Gas- 
teropod which has been introduced into Ceylon, and 
ts now present in destructive numbers. Dr. Llewellyn 
Llovd gave an account of his investigations on the 
greenhouse white-fly and measures for its control, and 
described interesting new details in the structure and 
life-history of the insect. The only successful treat¬ 
ment is hydrocyanic fumigation, this being carried 
out at intervals of fourteen days in summer and of 
twenty-five days during the winter months. Light is 
a very important factor; the temperature should be 
between 40°-6o°, and the dosage £ 02. of sodium 
cyanide to every 1000 cubic ft, space. Atmospheric 
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humidity is relatively unimportant, but if cyanide¬ 
burning of the foliage is to be eliminated the plants 
should have dry roots. An animated discussion took 
place, in which Mr. Green, Prof. V. H. Blackman, 
Dr. Imms, Dr. Hargreaves, Mr. Dykes, and Mr, 
Emptage participated. Mr. Brierlev then gave a 
paper on “Personal Impressions of some American 
Biologists and their Problems.” Mr. Brierley was 
one of the three foreign representatives invited to the 
American Phytopathological Congress in 1920, and 
afterwards visited the principal scientific institutions 
and many regions of botanical or agricultural 
interest. 

The system of colour notation introduced by 
Munsell in 1905 has been found of such practical 
value by the manufacturers of colours and of coloured 
goods in America that the 11 .S. Bureau of Standards 
has undertaken an examination of the system with 
a view to its Improvement. An account of the work 
done by Messrs. Priest, Gibson, and McNicoIas forms 
Technologic Paper No. 167 of the Bureau, Colours 
are specified by their hue, their purity or chroma, and 
their brightness, luminosity, or “value,” and the 
Munsell atlas contains coloured cards of six different 
hues—grey, red, yellow, green, blue, and purple— 
each in different degrees of purity and luminosity. 
These cards have been examined by means of the 
spectrophotometer, and curves which show the 
amount of light reflected of each wave-length are 
given. From these it appears that the Munsell 
“values” are proportional to the square roots of the 
amounts of sunlight reflected, and the authors sug¬ 
gest that in future editions of the atlas the numbers 
indicating the luminosities should be proportional to 
the logarithms of the reflections. In order to secure 
this and other suggested improvements, the Optical 
Society of America and the Bureau are now con¬ 
sulting those interested in colours. 

One of the largest steel-frame buildings which have 
been constructed by welding methods in Great Britain 
is illustrated in Engineering for January 14. This 
building constitutes the new workshops of Messrs, 
the Double Arc Electric Welders, Ltd., and is situated 
in Glasgow. The steelwork throughout was welded 
by the company on its system. The name of this 
firm is derived from the special flux with which it 
coats its welding electrodes. The flux is conducting, 
and it is claimed that an independent arc is formed 
between the flux and the work, as well as the arc 
between the electrode and the work; this gives the 
double arc. The building is 27 ft. wide and 50 ft. 
long; there are five roof principals carried on columns 
having welded-on bases. The roof principals are 
built of angles and channels, both of which members 
are welded to the webs of the columns. The secon¬ 
dary members of the trusses, together with purlins, 
etc., are all welded at the points of attachment. Even 
the steel door-frames are welded. Electric welding 
would appear to offer many-points of advantage in 
the field of construction, and is obtaining a sound 
footing. 

The latest catalogue (No. 409) of Mr. F. Edwards, 
83 High Street, Marylebone, W.i, consists of par- 
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ticulars of nearly a thousand books, maps, engravings^ 
and drawings relating to North America (United 
..States and Canada). Many items will be of interest 
to readers of Nature, e.g t a number of works on the 
Indian tribes of North America, Audubon’s “The 
Birds of America,” the very rare book by T. Morton 
entitled “New England Canaan, or New Canaan,” 
and*the silver ticket of Benjamin Franklin’s member¬ 
ship of the Royal Society of Edinburgh. The cata¬ 
logue will be sent free of charge by the publisher. 

In the Fauna of British India Series the further 
volumes which the editor, Sir Arthur E. Shipley, with 
the assistance of Dr. Guy A. K. Marshall and 
the sanction of the Secretary of State for India, has 
arranged for are : Butterflies (Lycaenidae and Hes- 
periidae), Mr. N. D, Riley; The Ixodidae and 
Argasldse, Prof. G. H. F. Nuttall and Mr. C. War- 
burton; Leeches, Mr. W. A. Harding; The Diptera 
Brachyeera, Mr. E. Brunetti; The Operculata, Mr. 
G. K. Gude; The Curculionid®, Dr. G. A. K. Mar¬ 
shall; The Carabidaj, Mr. H. E. Andrewes; The 
Meloidae, Mr. K. G. Blair; The Erotvlid® and Endo- 
mychidae, Mr, G. J. Arrow; The Culicidae, Capt. P. J. 
Barraud, Major S. R. Christophers, and Mr. F. W. 
Edwards; The Chrvsomelidae, Mr, S. Maulik; The 
Oligochsetae, Lt.-Col. J. Stephenson; The Scolytidse 


and Platypodldae, Lt.-Col. Winn Sampson, together 
with a revised edition of Mammalia by Mr. Martin 
A. C. Hinton and Mr. R. C. Wroughton, and of 
Birds (4 vols.) by Mr. E. C. Stuart Baker. 

The list of new books and new editions added to 
Lewis’s Medical and Scientific Circulating Library 
during October to December, 1920, has reached us from 
Messrs. H. K. Lewis and Co., Ltd., 136 Gower Street, 
W.C.i. Although intended primarily for subscribers 
to the library, it should be of great service to all 
who wish to keep in touch with medical and scientific 
literature, being practically a complete catalogue of 
important books in English on medicine and science 
issued during the period named. It is carefully 
classified according to subjects, and will be sent gratia 
upon application. 

Messrs. L. Orrtlinc, Ltd., Turnmill Street, 
London, E.C.i, ask us to announce that they are re¬ 
commencing their service of attendance to balances 
in customers’ own laboratories throughout the United 
Kingdom. This service was discontinued during the 
war owing to the extreme pressure of work in the 
firm's manufacturing departments and to the lack 
of mechanics possessing the necessary technical 
ability. 


Our Astronomical Column. 


Planets now Visible.—I n the second week of 
February all the bright planets will be visible to the 
naked eye. Venus, Mars, and Mercury will be in 
the western sky, while Jupiter and Saturn will appear 
in the eastern. 

Mercury will be at greatest elongation on 
February 15, when it sets about ij hours after the 
sun. Venus will set on February 13 at 9.40 p.m,, 
and Mars at 8.32 p.m. On February 9 the crescent 
of the new moon \yill be in conjunction with Mer¬ 
cury, and with Mars on February n. Venus will 
be a very conspicuous object, but Mars will appear 
unduly faint, owing to its great distance from the 
earth. 

Jupiter rises on February 14 at 7.33 p.m. and on 
February 28 at 5,52 pjn., while Saturn rises about 
40 minutes later. These objects are situated in the 
southern part of Leo, and will be in the same region 
as the moon on February 23. 

The Diameters of Stars. —Popular Astronomy for 
January states that the observations of the diameter 
of Betelgeux wdre made on December 13 by Mr, 
F. G. Pease and Dr. J. A. Anderson, the method 
being due to Prof. A- A. Michelson. The measured 
diameter is given as 0*047*. 

Prof. H. N. Russell, before the result was known, 
published the following estimates of the angular dia¬ 
meters of the brighter red stars:—Betelgeux, 0*031*; 
Antares, 0028*; Aldebaran, 0*024*; Arcturus, 0-019*; 
/3 Crucis, 0-026*; and $ Gruis, 0-020*. All these 
are within the range of possible measurement. The 
angular diameters of the stars of types A, B, and F 
are very much smaller (Sirius being 0-007*), and there 
is little prospect of success with them. 

It is of interest to note that the parallax of Arcturus 
has recently been redetermined at Yerkes Observa¬ 
tory by Messrs. O. J. Lee and G. van Biesbroeck 
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(Pop. Astr January). The result, 0095* ±o-oo6 ff , is 
larger than previous values. Russell’s angular dia¬ 
meter would imply a linear diameter of one-fifth 
astronomical unit, or twenty-two times that of the 
sun. The thwart velocity would be 24 astronomical 
units per annum, or 70 miles/sec. 

Minor Planets. —The remarkable body HZ was 
observed at Algiers, January 12*3, in R-A; oh. i7*<m., 
N. decl. 26° 52 , mag. 13-8. The planet has now been 
under observation for 2% months, and the orbit 
already published in this column, with perihelion 
near Mars and aphelion near Saturn, is fully con¬ 
firmed. Such an orbit is obviously of a cometarv 
character, yet careful scrutiny has failed to show any 
sign of nebulosity. 

Nine hundred and thirty-three minor planets have 
now received permanent numbers. The difficulty of 
keeping such a large number tinder regular observa¬ 
tion is considerable, so it is satisfactory to note that 
tables giving the approximate perturbations by 
Jupiter of about 100 planets have lately been pub¬ 
lished in Astr. Nachr., which should be of great 
assistance in preparing accurate ephemerides. One 
planet in particular, 170 Maria, has been studied in 
great detail by K. Boda (A$tr. Nachr. f 5080). This 
belongs to the Hestia type {period about § of 
Jupiter *s), and has small eccentricity, but considerable 
inclination. The tables are compared with observa-p 
tlons from 1877 to 1916. The largest residuals 
(Obs.—Tab.) are + 58* in 1889 and -50* in 1904. 
Greater accuracy could not be attained without very 
elaborate tables. 

The chief centres of minor planet observation 
during the past year have been Algiers (MM, Gonnes- 
siat and Jekhowskv), Barcelona (Prof. Comas Sola), 
Heidelberg (Dr. Max Wolf), and Hamburg. Mar¬ 
seilles observatory has assisted by circulating observa¬ 
tions and ephemerides. 
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The London School of Tropical Medicine. 


T HE London School of Tropical Medicine, which 
in its new domicile in the, Hospital for Tropical 
Diseases in Endsleigh Gardens, Euston Road, London, 
recently, under Royal auspices, commemorated its 
nativity, came into being twenty-one years ago. 

The idea of a school emanated from Sir Patrick 


improved, additional whole-time teachers were ap- 
i pointed, a helminthologist and a protozoologist m 
! 1905 and a medical entomologist in 1907, and so 
gradually the laboratory teaching became both fuller 
and more intensive. 

Thus prior to the war the school in its seques¬ 
tered situation at the docks had 



Fig. i.— The nuKum, London School of Tropical Medicine. 


assumed its present stature, if 
not its present finish. It had 
been affiliated to London Uni¬ 
versity ; the practical worth of its* 
curriculum was held in world-wide 
regard by the medical profession; 
its head-roll included the names of 
nearly two thousand students drawn 
from every medical vocation and 
medical service in the tropical 
Dominions, as well as from many 
foreign countries; it had under¬ 
taken fifteen oversea expeditions for 
the study of specific pathological 
problems; and it was steadily 
countenanced by annual grants from 
official sources. That at this stage 
the school had also acquired public 
esteem outside official and profes¬ 
sional circles may be inferred 
from the benefactions for the 
advancement of knowledge that 
were entrusted to its administra- 


Manson, who at the time was Medical Adviser to the 
Colonial Office; it was at once grasped by his far- 
seeing official chief, the late Right Hon. Joseph 
Chamberlain; and it was aptly embodied forthwith 
in the benign fabric of the Seamen’s Hospital Society, 
the solicitude of which for the brotherhood of the sea 
includes all the tropics in its range. 

Not only did the society accept the idea, it 


tion. In 1909 a scholarship of the annual value of 
50/. was founded by Lord and Lady Sheffield; in 1912 
a munificent bequest of 10,000/. by Lord Wandsworth 
was allotted by Sir William Bennett for the institu¬ 
tion of a scholarship; and in the same year a sum of 
70,000/. was collected for general purposes by Mr. 
Austen Chamberlain as a filial tribute to the memory 
of the founder. 


also magnanimously advanced the 
funds needed for its realisation, 
and in October, 1899, the young 
.school was actually established, 
under the aegis of Sir Patrick 
, Man son, as an adjunct to the 
society’s branch hospital at the 
Albert Dock. 

The school was, above all, 
designed to give practical training 
in the fundamental laboratory 
methods of investigating disease 
while keeping the laboratory in 
touch with the wards of the hos¬ 
pital, and collating the lessons of 
laboratory and clime in set lectures 
by specialists versed in the medical 
and sanitary problems of the tropics, 
the ultimate object being not merely 
to teach a class how the prevalent 
diseases of tropical countries are 
recognised and treated, but also to 
tt-ain the individual man for the 
experimental investigation of dis¬ 
ease in the course of his own career 



and field of opportunity abroad. Itr 

Was moreover, recognised as a vital Fig. a.—A portiou of the cIra* laboratory, London School cf Tropical Medicine, 

necessity that members of the 

teaching staff should go afield from timp to time in The war, which revealed so dearly to this island its 

Order keep In touch with tropical diseases in tjieir dumb dependence on the unconquerable soul of the 

endemic areas. merchant seaman, brought at its close to the Sea- 

In the early days of the school the main laboratory men’s Hospital Society a practical expression of 

tOUtse was, perforce, conducted by a single whole- gratitude and admiration so full as to reflect some of 

ddto teacher; but as—thanks to the powerfm advocacy its splendour on the $ociety*s Tropical School, As a 

Of Mr. Joseph Chamberlain—the financial position tribute to the dauntless spirit maintained during the 
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war by the merchant seaman, the British Red 
Cross Society and the Society of St. John 
together gave to the Seamen’s Hospital Society 
the sum of ioo,oool. for the purchase of the large 
building in Endsleigh Gardens which had been used 
in war-time as an officers’ hospital, and for its en- 
dowment as a hospital in the first instance for sailors 
and soldiers who had contracted tropical diseases on 
service, and ultimately for the sailors in perpetuity. 
Room in this new Hospital for Tropical Diseases 
being available, the society decided that the kindred 
school should be included in the project. This deci¬ 
sion was applauded by the school’s sponsors at the 
Colonial Office, and by the stimulating influence of 
Lord Milner it attracted the necessary financial co¬ 
operation of a liberal and appreciative section of the 
public. Early in the year 1920, therefore, the School 
was translated from the remote, uncouth neighbour¬ 
hood of the docks to an accessible London quarter 
strong in academic associations. 

Re-established under such favourable auspices in a 
central position, the school now prosecutes its original 
design in all its fullness with an ampler staff and 
equipment. The well-avouched scheme of a main 
laboratory course, supplemented by clinical demon¬ 
strations and a system of lectures, is unchanged, as 
it both meets the wants of the man who already has 
aome knowledge of tropical conditions and inspires 
the man to whom tropical responsibilities are pro- 
spective. The clinical instruction, moreover, which 
appeals so strongly to the practitioner coming home 
for a season for professional rejuvenation, is improved 
by the institution of a special cFnical laboratory attached 
directly to the hospital and administered by its staff. 


It is, however, to the advanced student—to the 
inquirer whose interests are not entirely engrossed 
in medical practice and who appreciates the unlimited 
opportunities for research that the tropics afford— 
that the recent developments of the school are more 
particularly adapted. The departments of protozoology, 
medical entomology, and helminthology have been re¬ 
constituted as distinct units, leaving the original 
nucleus of tropical pathology as a fourth independent 
unit. Each unit has its own director, assistant, and 
subordinate staff, and is equipped to accommodate the 
individual student who contemplates pursuing some 
special line of study abroad, or desires to work out 
particular material collected abroad, or has some set 
object of his own outside any participation in the 
general laboratory course in which all the depart¬ 
ments co-operate as before. By this arrangement, 
which also permits a director or an assistant alterna¬ 
tively to go abroad without disturbance of the home 
routine, research in tropical medicine is doubly 
seconded. The advanced or special student will also 
benefit by the proximity of the Tropical Diseases 
Bureau, which is now housed with the school, and is 
about to permit a considerable part of its books and 
serials to be incorporated, as a permanent loan, in a 
common library. 

The changes thus briefly outlined, however, illus¬ 
trate that inexorable concatenation of pain with 
pleasure which supplied one of the texts of Socrates’ 
valedictory discourse; for much as the school has 
gained by its removal, it has lost—for the present, 
whatever recompense may lie in the womb of Time— 
the mess and all the concurrent social amenities which 
graced its old home in the wilderness. 


New Experiments on the Inheritance of Somatogenic Modifications- 

By Prof. Arthur Dendy, F.R.S. 


I T has long l>een suspected that the problem of the 
transmission from parent to offspring of somato¬ 
genic modifications (“acquired characters”) might be 
solved more readily by physiological experiments 
directly involving the complex metabolism of the 
body than by crude surgical operations such as the 
amputation of limbs. This suspicion has been 
Justified in a remarkable manner bv the work of 
Messrs. M. F. Guyer and E. A. Smith, recently 
published in the Journal of Experimental Zoology 
under the general title “Studies on Cvtolysins.” 1 
The physiologists, through their brilliant investiga¬ 
tions of serum reactions, have placed a whole armoury 
of new weapons in the hands of the zoologist, and 
have even furnished him with a chemical means of 
determining the degree of relationship, and con¬ 
sequently the correct systematic position, of different 
“species” of animals. We now have to thank them 
for giving us a new means of approach to what is 
perhaps the most difficult problem in biological 
science. 

It has been known for some time that the injection 
of foreign proteids into the blood of a vertebrate 
animal calls forth a most profound physiological 
response, and Messrs. Guyer and Smith have taken 
fiill advantage of this knowledge in devising their 
experiments. Bordet showed a quarter of a century 
ago that when th*> red coronaries of the rabbit are 
repeatedly inter ted into the blood of the guinea-pig the 
latter acquires the powder of destroying them, and 
serum prepared from these “ sensitised H guinea-pigs 

1 "Som# PwnMRt r flFent« of T.an« AmiVutfe " KxA, 

vol. jrxvt.. Mftv. *918': *' Tranirm-^km «f Induced Eye Defect**' (oA eit., 

XO*. K*xt, SuRHXt. to»o), 
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will rapidly dissolve the red corpuscles of the rabbit 
in vitro, while the serum of untreated guinea-pigs has 
little or no effect. This experiment formed the com¬ 
mencement of our knowledge of a whole class of 
substances known as “ cytolvsins,” which appear in 
the blood as the appropriate “antibodies” in response 
to the injection of such substances as red corpuscles, 
leucocytes, nervous tissue, spermatozoa, and crystal¬ 
line lens, all of which, “ when injected into the blood 
of an unrelated species, will form lytic substances 
more or less specific for the antigen used in the 
sensitising process,” the antigens being presumably 
the characteristic proteids of the substances injected. 

The “antibody” or “antitoxin” may be produced 
in large excess of the amount actually required to 
destroy the injected foreign proteid, and a highb 
sensitise^ serum may thus be obtained. It was with 
such a serum, sensitised to the crystalline lens of the 
rabbit, that Messrs. Guyer and Smith conducted their 
experiments. The serum was prepared bv grinding 
up rabbits’ lenses with normal salt solution and 
injecting the fluid into fowls. A “lens-sensitised” 
serum was thus obtained, i.e. a serum which would 
dissolve the. lens-substance of the rabbit. 

When this lens-sensitised serum is injected into 
the veins of a pregnant rabbit the young exhibit a 
tendency to develop defective eyes-—especially as 
regards the lens, which may be more or less Opaque 
or liouefied. The eyes of the parent are not affected, 
possibly because in the adult eye the blood-supply 
to the lens is so meagre that the sensitised serum 
ennnot reach it, or the adult lens may be too tough 
to be affected bv minute quantities of the lysim The 
lens of the developing embryo, however, is a very 




NATURE 


7 43 


February 3, 1921] 


delicate structure with an abundant blood-supply, and 
no doubt the lysin reaches it through the maternal 
and foetal circulation. 

So far, of course, there is no question of any trans¬ 
mission of somatogenic modifications, or “ inheritance 
of acquired characters.” The authors have shown, 
however, that when the young rabbits with defective 
eyes in their turn produce offspring the defect is in¬ 
herited. Moreover, it does not gradually diminish 
and finally disappear in succeeding generations, like 
the curious somatogenic modification of the shell 
investigated by Agar in Simocephalus, but actually 
tends to increase from generation to generation, until 
the whole eye may almost disappear. The transmis¬ 
sion has now been observed through six generations, 


and—what is still more important as showing* that we 
are dealing with a true case of the 41 inheritance of 
acquired characters ”—the defect may be transmitted 
through the male parent only, thus precluding the 
possibility that it may be due to the action oi the 
maternal blood upon the offspring in^uiero. 

How the germ-cells are affected by the lens lysin is, 
of course, entirely unknown, and Messrs. Guyer and 
Smith are commendably cautious with regard to 
theoretical considerations. It would seem, however, 
that we have here as clear-cut a case of the inherit¬ 
ance of somatogenic characters us we are ever likely 
to obtain, and one which may be expected to 
throw much light on the problem ot heredity in 
general. 


The Planet Mars. 


M R. G, H. HAMILTON (Lowell Observatory 
Bulletin, No. 82) gives a detailed account, with 
many drawings, of his observations of the planet 
Mars at Flagstaff during the apparition of 1918. His 
observations closely corroborate those of Lowell. He 
notes that the dark band round the polar cap appears 
only when the cap is melting; when it is forming, its 
edges arc indistinct. This difference is opposed to 
the merely optical character of the dark band upheld 
by some authorities. He also saw a large lake travel¬ 
ling away from the polar cap until it joined the Lucus 
Hyperboreas. It behaved like surface-water resulting 
from the melting cap. Mr. Hamilton also claims to 
have seen the same seasonal development of the 
canals, proceeding equator wards, that Lowell 

described. He notes that the seeing depends on the 
Martian atmosphere as well as on our own; the 
details were sometimes blurred and dim, with excel¬ 
lent local seeing. 

Conference e Prolusioni for December last contains 
a lecture on Mars by Prof. Pio L. Emanuelli, of the 
Vatican Observatory. Prof. Emanuelli denies the 
existence of the geometrical canals, pinning his faith 
to the results of the largest telescopes. He quotes an 
interesting observation bv Prof. Hale made with the 
60-in. reflector at Mount Wilson in 1909. The seeing 
was very good, permitting the use of a power of 800; 
the structure of the surface appeared exceedingly 
complex, far more so than could be shown in a sketch; 
the dark areas were covered with fine details, not, 
however, arranged in geometrical patterns. The two 


canals from the Sinus Sabieus were seen as broad 
stripes, resolved into minute detail like interrupted 
and twisted filaments. Prof. Emanuelli quotes 
similar results from the Ycrkes Observatory, and 
those made in 1909 by M. Antoniadi with the 30-in. 
refractor at Meudon. He makes, however, no allusion 
to the necessity of prolonged observation, at various 
seasons of the Martian year, required to gain an 
insight into the nature of the processes going on on 
the planet’s surface. 

The Journal of the Astronomical Society of India 
(vol. x., Nos. 7, 8, and 9) contains an article on Mars 
by Dr. D. N. Mallik, who confines himself, however, 
to the single question of the Martian origin of the 
stray wireless signals, concerning which there was 
considerable discussion in the daily Press last year. 
Dr. Mallik has no difficulty in establishing the utter 
improbability of such an origin, though he inclines 
to the view that animal and vegetable evolution on 
the two planets would proceed on similar lines, so 
that if higher forms of life are present on Mars they 
would be comparable with those on the earth. He is 
less convincing on the subject of the hopelessness of 
arranging mutually intelligible signals, assuming the 
simultaneous desire to communicate and the conquest 
of the mechanical difficulties. There is little doubt 
that under these conditions the united intelligence af 
the two planets would at least make some progress 
in communication. The problem recalls the decipher¬ 
ment of cuneiform, being easier in some respects arid 
more difficult in others. A. C. D. C, 


Land Reclamation. 


ATTEMPTS are being made to reclaim some of 

the many waste acres in the British Isles, and 
the problems of reclamation are fully discussed in the 
1919 volume of the Journal of the Royal Agricultural 
Society of England. The general problem is dealt 
with by Mr. W. Gavin. There is no definite informa¬ 
tion available as to the extent of either the total 
uncultivated land or the uncultivated land likely to be 
capable of cultivation in this country, but Sir Daniel 
Hall in his report to the Reconstruction Committee 
tentatively suggested 250,000 acres as the probable 
area redaimable for agricultural purposes. Land re- 
clamation has been going on more or less continuously 
since the beginning of agriculture, and in a closely 
settled country like England the greater part of the land 
showing prospects of immediate profitable cultivation 
lias been reclaimed. Therefore, to reclaim the remain¬ 
ing waste land generally requires an expenditure in 
excess of the immediate value of the land when re- 
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claimed. In some few districts there is land which 
would pay to reclaim, and in many cases private 
owners could do the work more cheaply than could 
the State. On the other hand, such reclamation adds 
to the national wealth more than the actual value of 
the land, so that the State can afford to spend more 
than a private owner. Further, in times of industrial 
depression it may be of social advantage to the State 
to provide employment by starting some reclamation 
schemes. 

At a time such as this, when maximum home pro¬ 
duction is of vital importance to the well-being 
of the country, Mr. Gavin appeals to all landowners 
and occupiers to endeavour by some means to increase 
their cultivated-land area, eVen though it may not yield 
immediate profits. It must be remembered that some 
years must elapse before the full value of any reclama¬ 
tion scheme becomes apparent, though in any case the 
labour expended is never in vain, since the reclaimed 
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land is sheer gain to the cultivated area, and means 
an increase no: only in production, but also in national 
wealth by the commercial exchange promoted and 
the new addition of rates and taxes. 

The scientific and technical problems of land re¬ 
clamation are dealt with by Dr. E. J. Russell, who 
discusses especially the reclamation of sandy and 
clay soils. In devising reclamation schemes for a 
given area the first essential is to find the defects of 
the soil and then to decide on some means of remedy -' 
ing them. This cannot be done simply by analysis; 
field trials must be made, though analysis affords 
considerable aid by indicating the points on which 
the field tests should give information. Of the two 
methods possible the safer, but also the slower, 
is to set up on a typical part of the land to be 
reclaimed a series of trials based on the analytical 
data. The other method, which is quicker and almost 
as safe, is to compare in detail the waste land and 
the cultivated soil immediately surrounding it. In 
this way any important defects would be revealed and 
remedies could be considered. 

For farming reclaimed sandy lands three methods 
are in general use : the winter feeding of sheep, 
market-gardening, and the growing of special crops. 
The last-named is practised at Metbwold, where the 
reclamation scheme has been very successful. The 
crops grown are specially suited to the conditions, and 
an intelligent use of artificial fertilisers is required so 
as to reduce to a minimum the possibility of loss. 

With regard to clay soils, reclamation can generally 
be effected either by conversion into arable land or by 
utilisation as grass land. In the arable land scheme 
lime is absolutely indispensable, while other manures, 
especially basic slag, are also necessary. If the land 
is to lx? used as grass land, there must be adequate 
drainage'and heavy dressings of basic slag. If, 
however, the percentage of clay rises above certain 
limits— 37 per cent, for a 30-in. rainfall and 35 per 
cent, for a 40-in. rainfall—then the grass scheme does 
not pay, for not only does drainage become too expen¬ 
sive* but also the grass suffers in dry weather by the 
shrinking and cracking of the soil. Such land, if 
allowed to run wild in England, is soon covered with 
a dense growth of bushes, and to reclaim this it is 
necessary first to clear the land and stub the roots, 
and then to improve the soil. These are expensive 
processes, and, although such schemes have been 
worked in some cases, it is improbable that any 
individual would undertake them at the present day. 
The onlv thing, therefore, is to hope that propel 
afforestation methods will be used. 


University and Educational Intelligence. 

Cammhdge.— Dr. W. L. H. Duckworth, Jesus 
College, has been appointed to the newlv created 
readership in anatomy, and Mr, V. C, Pennell, Pem¬ 
broke College, as an additional junior demonstrator 
in anatomy. 

New statutes have been framed for the establish¬ 
ment of the degrees of M.Litt. and M.Sc. for research 
students of the University. These will not be opera¬ 
tive when approved until the change in the statutes 
can be effected, but they should be in operation in the 
coming academical year. 

In connection with the growth of the department of 
biochemistry, it is proposed that two additional Uni¬ 
versity lecturers and one additional demonstrator in 
biochemistry should be appointed, 

Two ’fly-sheets have been circulated to resident 
members of the Senate in opposition to the scheme for 
a separate women's university at Cambridge—a scheme 
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which is to be voted on next week. One comes, naturally, 
from the supporters of scheme A* which was defeated 
last term. The alternative offered by the other 
members of the Syndicate obviously has no more 
attractions now than formerly to those who wish 
to offer women full membership of the University. 
The second fly-sheet comes from the party which 
claims a desire to redress any real grievance under 
which women students suffer without giving them 
any hand in the control of men’s education. The 
signatories of this report include three of the original 
signatories of report B, who now definitely oppose 
their own proposal. They urge the appointment of a 
new Syndicate to draft a statute giving women titular 
degrees with no voting power in the University, and 
reserving rights to the University over the numl^r 
of women students whom it will undertake to teach. 
Other privileges, but no powers, are to be granted to 
the women, and machinery is to be provided by which 
women teachers could confer with the Boards of 
Studies in the University. It is something that the 
centre party on this question, with whom lies the ulti¬ 
mate decision between the two extreme wings, should 
have got so far forward as to admit the justice of the 
women’s claims to degrees. The nature of the recep¬ 
tion of their proposal by the women’s colleges will be 
awaited with some interest, but it may be anticipated 
that at most it will amount to lukewarm acceptance, 
and thal it will satisfy neither the women’s desires 
nor demands. 

The Lees Knowles lectures will be given by Major- 
Gen. Sir F. H. Svkes on “Aviation Before, During, 
and After the War.” 

London. —H.R.H. the Prince of Wales has con¬ 
sented to accept the honorary degrees of Master of 
Commerce and Doctor of Science, which will be con- 
ferred on him on Presentation Day in May of this 
year. On only one occasion in the history of the 
University have honorary degrees been conferred—in 
1903, when their Majesties the King and Queen (then 
Prince and Princess of Wales) received respectively 
the Doctorate of Laws and the Doctorate of Music. 
On the same day degrees were also conferred on 
Lords Kelvin and Lister, both of whom have since 
died. The Prince will thus be only the fifth honorary 
graduate of the University—the third on the roll of 
living persons on whom' such degrees have been 
conferred. 


Sir Frederick Black will distribute prizes and 
certificates at the Sir John Cass Technical Institute, 
Aldgate, on Thursday, February 10, and will unveil 
the memorial window erected by the governors of 
the institute to the memory of members of the staff 
and students who fell in the war. He will also give 
an address on “Liquid Fuel in Peace and War.” 

On Tuesday next, February' 8, at 8 p.m M Mr. 
F. H. Carr will open a discussion on “Post-Graduate 
Training in Industrial Chemistry ” at a meeting of 
the Old Students’ Association of the Royal College 
of Science, London, to be held in the Imperial CoL 
lege Union, Prince Consort Road, South Kensington, 
Non-members of the association interested in the sub¬ 
ject are invited to be present. Th^annual dinner of 
the association, which had been arranged for 
February 8, ha*; been postponed to Tuesday, March 8, 
when the annual general meeting will be held. 

The eighteenth annual dinner of “Old Cen- 
tralians ” (the Old Students' Association of the City 
and Guilds (Engineering) College of the Imperial CoU 
lege of Science, London) will'be held at <7 p.m. pn 
Friday, February n, at the„ Hotel Cfcqib London,; 
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and it i$ hoped that every past student of the college 
will make an attempt to be present. Invitations have 
been accepted by Sir A. Keogh, Prof. H. E. Arm¬ 
strong, Sir Richard Gregory, the professors of the 
City and Guilds (Engineering) College, and others. 
Tickets (price 15s. each) may be obtained from Mr. 
G* W. Tripp, Lyndhurst, Hayes Road, Bromley, 
Kent. 

The Military Education Committee of the Univer¬ 
sity of London has arranged a course of six lectures 
on the scientific aspects of warfare, to be delivered 
on Mondays, commencing February 14, at 5.30 p.m., 
in the Theatre of King's College, Strand. The sub- 

i Vcts of the lectures will be:—Chemical Warfare, 
*rof. A. J. Allmand; Transportation Services, Lt.-Col. 
F. R. M. de Paula; Wireless Telegraphy and Tele¬ 
phony, Mr. Philip R. Coursey; Military Railways, 
Lt.-Col. V. M. Barrington-Ward; Sound Ranging, 
Prof. E. N. da C. Andrade; and Intercommunication 
during the War, Major R. E. Priestley. Admission 
to the lectures js free, without ticket. 

A copy of the first annual report of the library 
committee Of the British Red Cross Society and Order 
of St. Jo{m Hospital Library has been received. The 
library is the outcome of a petition for the re¬ 
organisation of the War Library of the British Red 
Cross Society, and it has now a record of more than 
a year’s splendid work behind it. The men of the 
Army and Navy who are still suffering from the 
effects of the war have the first claim on the library, 
after whicti civilian hospitals are supolied so far as 
possible. During the past year 33 British military 
hospitals oversea have received consignments of 
books from the library, while as many as 488 civilian 
institutions have been supplied. An interesting 
feature is the growing demand for special books bv 
individual patients, and it is in this direction that 
readers of Nature may be of assistance. No request 
is made for funds, for it is estimated that the grant 
made by the British Red Cross Society will pay the 
working exoenses of the library, but an urgent appeal 
is addressed to all who have books and magazines to 
soar* 4 . Gifts of books and papers should be sent to 
the British Red Cross Societv and Order of St. lohn 
Hospital Library, 48 Queen’s Gardens, London, W.2. 

The Vice-Chancellor of the University of London, 
Dr. Russell Wells, visited the Horticultural College, 
Swanley, on January 27 and addressed the students. 
The occasion was a memorable one, for the college 
Is now recognised by the University for preparation 
for the riew degree of B.Sc. in horticulture. The 
Vice-Chancellor was greeted by Sir John Cockburn, 
acting chairman for the board of governors, and the 
principal, Miss F. M« G. Mieklethwait, members of 
the board of governors, and other distinguished 
guefcts, including Dr. Goodchtk! (of the University 
af London), Mr. Dallinger (representing the Ministry 
of Agriculture), Dame Meriel Talbot, Mr. Salter 
Davies (Director of Education, Kent Education Com¬ 
mittee), and Mr, Dykes (secretary of the Roval Horti¬ 
cultural Society), were also present. The Vice-Chan- 
cetto-r in hie address said that he was one of those 
Who had had a great deal to do behind the scenes 
with the founding of the new B.Sc. in horticulture, 
which had been proposed by Sir Albert Rollit. One 
of the difficulties had been to convince some of the 
members of the Senate that gardening was worthy 
of academic distinction. Practical experience proved: 
however, that the * 4 rule of thumb 1 ’ gardener could 
nbt progress fgr Mfhout expert advice, and he hoped 
in ..the future such advice would he provided by 
Swanfey College. * 
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Calendar of Scientific Pioneers. 

February 3, 1862. Jean Baptiste Biot died.— Biot 
worked assiduously all his life at physics and made 
valuable contributions on the polarisation of light. 
His famous balloon ascent with Gay-Lussac, his geo- 
detical work with Arago, his biographical writings, 
and his activity as a member of the French Institute 
all made his name widely known. 

February 3, 1800. Chrlstofbrue Henrieus Dfederfoue 
Buys-Ballot died. —Director of the Meteorological In¬ 
stitute and professor of experimental physics at 
Utrecht, Buys-Ballot was an initiator of weather 
reports and international meteorology. 

February 3, 1804. Edmond Frdmy died.— The author 
with Pelouze of a large treatise on chemistry, Fr&ny 
was an investigator and teacher of industrial chemis¬ 
try, and in his later years succeeded in making 
artificial rubies. 

February 4, 1815. Qiovanni Battista delta Porta 
died. —The compiler of " Magia Naturalis," a volume 
of physical experiments, and the inventor of the 
camera obscura, Porta rendered many services to the 
science of his day. 

February 5, 1907. Nikola AlexamfroWtch Mevtaotart- 
kin died. —A contemporary and fellow professor of 
Mendel^eff at Petersburg, Menschutkin added to the 
knowledge of chemical structure and was a pioneer 
in the study of chemical dynamics. 

February 6, 1804. Joseph Priestley died.— Five 
years younger than Black and two years younger than 
Cavendish, Priestley—the father of pneumatic chemis¬ 
try—was born near Leeds in 1733, and was trained 
for the Nonconformist ministry. Attracted to the 
study of chemistry and electricity, he discovered 
several gases. His discovery of oxygen or 11 de- 
phlogisticated air ” was made In 1774, when he was 
librarian to Lord Shelburne. In spite of his own dis¬ 
coveries, Priestley clung to the phlogistic theorv, 
leading Cuvier to describe him as “le p£re de ja 
chimie moderne qui tve voulait pas reconnaftfe sa 
fille.*’ From 1780 to 1791 he was a Unitarian 
minister at Birmingham. A lover of freedom and 
known for his sympathv with the French Revolution, 
on the second anniversary of the fall of the Bastille, 
July 14, 1791, a mob set fire to his house. His library, 
apparatus, note-books, and register of experiments 
were all destroyed. Priestley himself fled to Heath 
Forge, near Dudlcv. and thence by Kidderminster and 
Worcester to London. Three, years later he sailed 
for America, passing the last ten years of his life at 
Northumberland, Pennsylvania. 

February 7, 1903. James Qlaisher died.— Head of 
the magnetical and meteorological department at 
Greenwich Observatory, Glaisher made many balloon 
ascents for scientific purposes. 

February 9 f 1811. Nevil Maskelyne died.— Like 
Lalartde and Messier, Maskelyne was attracted to 
astronomy by the solar eclipse of Julv 2C, 1748. He 
became Astronomer-Roval in 1765* founded the 
Nautical Almanac, and made improvements in 
methods of observing, 

February 9, 1885. Jamee Melville Oilffse died.— 

Trained for the United States Naw, Gilliss published 
the first American volume of astronomical observa¬ 
tions and prepared the first American star catalogue. 
In t86i he succeeded Maury as director of the Naval 
Observatory at Washington. 

February 9, 1883. Henry Jehn Stephen Smith died. 
—Savilian professor of geometry at Oxford, Smith did 
important work in elliptic functions, theory of 
numbers, and modem geometry. He has been catted 
the greatest disciple of Gauss. 

E. C. S. 
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Societies and Academies. 

London. 

Geological Society, January 19.—Mr. R. D. Oldham, 
president, in the chair.—Dr. L. J. Will* and B. Smith ; 
The Lower Palaeozoic rocks of the Llangollen dis¬ 
trict, with especial reference to the tectonics. The 
general sequence of rocks and details of their com¬ 
ponents in various localities are given. The Lower 
Palaeozoic rocks are, in the main, folded on approxi¬ 
mately cast-and-west axes, to which the cleavage and 
some of the major faults are closely parallel in direc¬ 
tion. The folding and part of the faulting are 
Devonian, and appear to have set up torsional stresses 
affecting a greater area than that considered here. 
The concertina-folding in the synclinoria appears to 
be related to the tough anticlinal nodes of the northern 
Ordovician outcrops. The master-faults separate 
blocks of country which appear to have been displaced 
laterally in post-Carboniferous times. The minor 
faults appear to be adjustments that allow the strata 
to comply with torsional, stresses. 

Paris, 

Academy of Sciences, January 3.—M. G. Lcmoine in 
the chair.—E. Picard : Certain functions connected 
with closed surfaces.- P. Termier and L. Joleaud: 
The age of transport phenomena in the region of 
Avignon.—L. Fabry : The use of geocentric latitudes 
fpr facilitating the identification of the minor planets. 
Tw£ minor planets were notified in Circular 138 of the 
Marseilles Observatory which appeared to be new. 
The author has applied the method of geocentric lati¬ 
tudes to the photographic observations, and shows 
that one of these is identical with Mnemosyne (57).— 
R. dt Fovcrand : The melting point of heptane and 
the law of alternation of melting points. Hexane 
gave a melting point of -93*5° C., as against - 95 ° Q- 
found by Guttmann, and octane -57-4° C. (Guttmann 
-98-2° C.). It has been shown that the melting 
points of many series of carbon compounds show an 
irregular-toothed curve, such that in passing from a 
compound with an even number of carbon atoms to 
the next higher homologue with an odd number the 
melting point fell. The data for the C, to C„ paraffin 
hydrocarbons appeared to give an exceptional curve, 
but with the substitution of — 57*4° C. for the 
-98*2° C. of Guttmann the curve becomes normal, 
and would indicate — 94 0 C. as the melting point of 
heptane. Pure heptane was prepared and found to 
have a melting point of — 94-7*° C-—H. Parenty : The 
reconstitution of certain invisible details of old pic¬ 
tures. With reference to a recent paper by A. Chdron 
on the use of radiography for the recognition of 
ancient pictures, the author recalls a paper published 
in 1913 in which photography was used for the same 
purpose, and mentions two cases in which his con¬ 
clusions based on ordinary photographs have been 
confirmed.—P. VulOemin : 'The aberrations of floral 
symmetry.—M. Angelesco: Certain completely in¬ 
tegrate linear differential equations.—A. Petot: 
Shocks in the change-gears of motor-cars.—M. 
Dumanols: The determination of a criterion of general 
fatigue in internal-combustion motors. A discussion 
of a formula for the factor of safety in the construc¬ 
tion of internal-combustion motors, with special refer¬ 
ence to Diesel engines.—H. Corblla : A'compressor 
with a membrane. The gas compressor described 
and illustrated has, in effect, a liquid piston, with an 
elastic metallic membrane separating the liquid add 
the gas being compressed. The compression is nearly 
isothermal, and air can be carried from atmospheric 
pressure to too kg. per sq. cm/ at One step.—J. 
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Guillaume: Observations of the sun made at the 
Lyons Observatory during the third quarter of 1920. 
Observations were made on eighty-eight days during 
the quarter and the results are shown in three tables, 
giving the number of spots, their distribution in lati¬ 
tude, and the distribution of the facul® in latitude,—- 
L. A. Herdt and R. B. Owens: The direction of 
ships at the entrance of ports and channels by a 
submerged electric cable. An account of experiments 
carried out in Canada in 1904, and suggestions for the 
development of the method.—M. Lidnard: Scalar and 
vector potentials due to the motion of electric charges. 
A formula recently developed by Anderson (PhiL Mag., 
August, 1920) is not in agreement with one given bv 
the author in 1898, A mathematical investigation of 
the cause of the discrepancy is given.—G. rerrife, 
R. Jouauit, R. Mesny, and A. Perot : Studies in radio- 
goniometry. Under normal conditions the direction 
of the electromagnetic waves in wireless telegraphy 
can be determined within i°, but under certain condi¬ 
tions the azimuth of a transmitting post varies 
capriciously, and at certain times during the day no 
position can be found. These effects have been care¬ 
fully studied, but although there is some evidence of 
a seasonal influence the exact cause of these ^ra¬ 
tions has not yet been elucidated.—A. CWron : The 
radiography of pictures. In the preparation of the 
canvas at the present time white lead is used, whilst 
in early times calcium carbonate and wax were pre¬ 
ferred/ These differ markedly in transparency to the 
X-ravs, and the materials of old and modern paints 
also show differences in this respect. Hence radio¬ 
graphy may serve to distinguish between old and 
modern pictures, and in certain cases can bring Out 
restorations. —E. Rengade: Saline double decomposi¬ 
tions and the phase rule. It is shown by experiment 
that if a mixture of sodium nitrate and ammonium 
chloride is treated with a quantity of water insufficient 
for complete solution, crystals of sodium chloride are 
formed. This is opposed to the conclusion. arrived 
at by M. Raveau in a recent communication.*—G. 
Denlg&s: Remarks on a recent note by M. A. Bolland 
on the microchemical reactions of iodic acid. A 
claim for priority.—A. KHng and D. Florentlo : The 
properties and constitution of the group (CO.Cb). 
The complete substitution of hydrogen by chlorine in 
the group —OCH, gives rise to abnormal properties. 
From its reactions it has a modified structure and 
behaves as phosgene plus chlorine.^C. Dufralwe: 
The ethylene isomerism of the ^bromostyrolenes. 
Both these stereo-isomers are liquids at the ordinary 
temperature, and differ in colour and smell. An 
account is given of their reciprocal transformations.— 
J, Durand : The action of the alkaline metals on the 
ether oxides. It has hitherto been supposed^ that 
ordinary ethvl ether and its homologues are without 
action on sodium and the other alkaline metals, but 
the author shows that this is not the case. Details 
of the reaction between sodium (or the liquid alloy 
of sodium and ootassium) on ethvl and isoamyl ethers, 
veratrol, ethvlbenzyl ether, and dinhenvl ether are 
given. The exact mechanism has still to^ be worked 
out.—F. Grandjean : The existence of equidistant dif¬ 
ferentiated planes normal to the optic axis in liquid 
crystals.—P, Ndgrt*: The glacial oscillations of the 
Quaternary period and the corresponding movements 
of the lithosphere.—E. Chapnt : Observations on the 
ancient alluvium of the Seine.—E. MwPbfd ; Con¬ 
tribution to the history of earthquakes. — P. Lwajj®: 
Saline plants and period of anomalies.—G. Nlcdla*: 
Contribution to the studv of the mechanism of the 
fertilising action of sulphur. Sulphur increases the 
assimilation of carbon from the air by the action 4 of 
chlorophyll.— M. Barlet: A new. reagent lor Lactanvt 
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and Russula. The reagent is methyl chloroanti- 
moniale in methyl alcohol solution. The colour re¬ 
action* with eighteen specks of Russula are given.— 
A. Ptoarf : The law of “ all or nothing ” or of func¬ 
tional constancy relating to the action of the testicle. 
—M. Beusoflofi : The antiscorbutic action of raw 
potato, ground and intact.—J. Nageotte : The struc¬ 
ture of the cornea.—R. Dubois : Maternal affection in 
the electric skate (Torpedo mormorotae). Just before 
the birth of her young a specimen of this fish gave 
strong electric shocks, but after the birth of seven 
young the fish, although vigorous, gave no more 
shocks, and with the young fish about it could be 
readily handled. When the young were removed the 
shocks were as strong as before. This shdws that 
the electrical discharge is not a reflex action, but 
voluntary, and can be suppressed when likely to be a 
danger to the young.*-MM. Cluzet, Rochalx, and 
Kofman : The bactericidal action of the radiation from 
radium tubes employed in radium therapy.—F. 
d’Htrelle ; The bacteriophage micro-organism, the 
agent of immunity in plague and barbone.—A. Paine 
and A. Peyron : The neoplaslc transformation of 
striated muscular fibre with visceral metastasis in the 
evolution of experimental sarcoma in birds. 


Books Received. 

Basic Slags : Their Production and Utilisation in 
Agriculture. (A General Discussion held by the Fara¬ 
day Society on Tuesday, March 23, 1920.) Pp. 259- 
335. (London : The Faraday Society.) 7 s, 6 d. 

The Botanical Society and Exchange Club of the 
British Isles. Vol. v., part v. Report for 1919. 
(Arbroath : T. Buncle and Co.) 7 s. 6 d. 

The Observer’s Handbook for 1921. (Thirteenth 
year of publication.) Pp. 64. (Toronto : Royal 
Astronomical Society of Canada.) 

State of Connecticut. Public Document No. 24, 
Forty-third Annual Report of the Connecticut Agri¬ 
cultural Experiment Station, being the Annual Report 
for the Year ended October 31, 1919. Pp. xvi + 506-h 
Ivi plates. (New Haven, Conn.) 

Department of the Interior. U.S. Geological 
Survey. Bulletin 682 : Marble Resources of South¬ 
eastern Alaska. By E. F. Burchard. Pp. 118+ 
xxvi plates. Bulletin 697 : Gypsum Deposits of the 
United States, By R. W. Stone and others. Pp. 
336+xxxvii fjlates. Bulletin 712 : Mineral Resources 
of Alaska. Report on Progress of Investigations in 
1918. By G. C. Martin and others. Pp. 111+204+ 
xv+vi plates. (Washington : Government Printing 
Office.) 

Inorganic Chemistry. By E. I. Lewis. Third 
edition. Pp. xv+443. (Cambridge : At the Univer¬ 
sity Press.) qy* net. 

Approved Technique of the Rideal-Walker Test. 
By Dr. S* Rideal and Capt. J. T. A. Walker. Pp. 12. 
(London : H, K. Lewis and Co., Ltd.) i.w net. 

The Subject-Index to Periodicals, 1917-19. F: 
Education and Child Welfare. Pp. 87. (London: 
The Library Association.) 4net. 

The Bases of Agricultural Practice and Economics 
in the United Provinces, India. By Dr. H. M. Leake. 
Pp. viii+277. (Cambridge: W. Heffer and Sons, 
Ltd.) 1 S 5 . net. 

Wisconsin Geological and Natural History Survey. 
Bulletin No. 57. Scientific Series No. 12: Phyto- 
plankton of the Inland Lakes of Wisconsin. Part i. 
Bv G. M. Smith. Pp. 511-4-243^51 plates. (Madison, 
Wts.) 

The Bahama Floras*. Bv Prof. N. L. Britton and 
Dr, C, F. MiUspavjrh. Pp. viil+695. (New York: 
Published by the authors.) ■ 
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Introduction to Qualitative Chemical Analysis. By 
Th. W. Fresenius. Seventeenth edition of the original 
work by C. R. Fresenius. Translated by C. Ains¬ 
worth Mitchell. Pp. xx+954. (London : J. and A. 
Churchill.) 365. net. 

Department of Marine Biology of the Carnegie 
Institution of Washington. Vol. x. : The Echinoderm 
Fauna of Torres Strait: Its Composition and its 
Origin. By H. L, Clark. (Publication No. 214.) 
Pp. viii+223 + 38 plates. (Washington : Carnegie 
Institution.) 

Diseases of the Ear. By Dr. P. D. Kerrison. 
Second edition. Pp. xxi+596+vi plates. (Phila¬ 
delphia and London : J. B. Lippincott Co.) 355. net, 
Chemie der Hefe und der Alkoholischen Garung. 
By Prof. H. Euler and Prof. P. Lindner. Pp. x+ 
350+2 Tafei. (Leipzig: Gustav Fock.) 

Kieselsaure und Silicate. By H. Le Chatelier. 
Berechtigte Uebersetzung by Dr. H. Flnkelstein. 
Pp. xi + 458. (Leipzig : Gustav Fock.) 

Piezochemie Kondensierter Svstemc. By Prof. E. 
Cohen and Dr. W. Schut. Pp. ix+449. (Leipzig : 
Gustav Fock.) 

Die Chemische Literatur und die Organisation der 
Wissenschaft. By W. Ostwald. Pp. iv+120. 
(Leipzig : Gustav Fock.) 

A Dictionary of Applied Chemistry. By Sir Edward 
Thorpe. Vol. i. : A-Calrium. Revised and enlarged 
edition. Pp. x + 752. (London: Longmans, Green 
and Co.) 60s. net. 

Ancient Egvpt. Part i., 1921. (London and New 
York : Macmillan and Co.; Boston : Egyptian Re¬ 
search Account.) 2S. 

A Manual of Photographic Technique : Describing 
Apparatus, Materials, and the Details of Procedure. 
Bv L. J. Hibbert. Pp. x+ti 8 . (London: Sir I., 
Pitman and Sons, Ltd.) 25. 6 d. net. 


Diary of Societies. 

THURSDAY, FeBuuabt 3. 

Rotal Institution of Great Britain, at 3.— Prof. W. A. Hardman; 
Ooeanography (Great Exploring- Expeditions). 

Rotal Societt, at 4,30.— Dr. G. B. Jeffery: The Field of an 
Electron on Einstein's Theory of Gravitation.—Dr. M. N. Saha: 
A Physical Theory of Stellar Speotra—W. F. Darke, J. W. 
MoBain, and 0. S. Salmon: The Ultra-microscopic Structure of 
Soaps.—Dr. J. Mercer: Linear Transformations and Functions 
of Positive Type. 

China societt (at School of Oriontal Studios), at 6—K. H. 0. 
Walsh j Central Tibet and Lhasa. 

Linnxan Society, at f».— Miller Christy: Wlstman's Wood, Dart¬ 
moor! Speolmens of Slides—Dr. Apnea Arber: Leaf-tins of 
Monocotyledons.—T. A. Dymes: Seedling’s of Ruteiu aouUatti*, 
with Remarks on their Germination and Growth. 

Rotal Aeronautical Soctett (at Royal Society of Arts), at 
Major G. Dobson; The Use of Meteorology to Aviation’ and 
Winp-Comdr. H. W. S. Outrara : Ground Engineorintf. 

Rotal Societt or Medicine, at B.30— Prof. F. Hobday: The Disease* 
of Animals whloh are Contagious to Man. 

London Dermatological Societt, at fl—Dr. W. Griffith : Parasitic 
Diseases of the Skin (Chesterfield Lecture). 

Chemical Society, at 8—Informal Meeting. i 

Rotal Societt or Medicine (Obstetrics and Gynaecology Seotlop), 
at B—F. 0. Pybua: An Unusual Type of a Tnberonlous Pen- 
tubal Ovst—Dr. T. W. Eden and F. L. Provis: X-ray Treatment 
of Uterine Fibroids and OhTonio Metritis. 

FRIDAY, February 4. , i ■ 

Rotal Societt or Medicine (Larvngology Section), at 4. 

Rotal Astronomical Societt (Geophysical Discussion), at 5.— 
On Gravity at Sea: Opened bv Prof. G. W. Duffield, and con¬ 
tinued by Sir S. G. Burrard, Dr. H. Jeffreys, Dr. J. W. Evans, 
and Dr. A. M. Davies, Chairman: Bir Arthur Schuster. 

Rotal cotxrge or Burgeons or England, at 5—Prof. 0. W. G. 
Brvan: The Early and Late Effects of Injuries of the Diaphragm, 
with Social Reference to Wounds Jointly Involving Thoracic and 
Abdominal Viscera. 

Institution or Mechanical Engineers (Informal Meeting), at 7,~ 
F. R. Wade and Others: Our Part In the Industrial Crisis 
To-day. 

Junior Institution or Engineers, at 8_W. H. Ballantyne: Sur¬ 

face Tension and Some of Its Industrial Applications. 
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Royal Soorm or Hcpkine (An^stbe tiers Soot ion), at fi.30.~Dri, 
Bowbotham and I* Mogill; Anffsthesia in the Flaetio Surgery of ! 
thft Faoe and Jaw*- | 

JjLotAJ' Institution or Guut Britain, at 9.—Dr. A. D. Waller: Toe 
EJeotrioal Kxprepsiou of Human Emotion. ; 

SATURDAY. Fr»ki>a»y fi. j 

Gilbest Warn Fellowship tat 6 Queen Square, W.C.l), at 8.— j 
Lecture. 

MONDAY, February 7. 

Victoria Institute (at Central HuUdingH, Westminster), at 4.JO,— 
Dr. A. J. UeC. Kouth: Motherhood. 

Royal Institution or Great Britain, at. A* * General Meeting. 

Royal College or SiiuosoNs or Knolanju, at 6,—Prof. H. Platt: 
The Surgery of tile Peripheral Nerve Injuries of Warfare. 

.Societt or knuinkers (at Geological flooiety), at 5,30.---Lord Head* - 
icy: Prenideatial Addraw. 

Abibtotelian HoeirrT (at Uftivt'mlty of London Club, 21 Gower 
Street), at 8.“Prof. R. F, A, Hoernte : Contributions to ft Pheno- 
inonology of Meaaiug. 

■Society or Chemical Industry (London Section) (at Ohemioal 
flooiety), at 8.—Dr. 0. SiJberrad: The Erosion of Bromn. Pro- 
poller*. 

Sukvetorb* Institution. at 8.—A. H. Davis: The Acquisition of 
Land for Public Purpose* in Egypt. 

Horn Geographical Society (at JEolian Hall), at 8.30.—Dr. J. M. 
Arthur : Mount Kenya. 

Medical Society or London, at 0.—G. E. Gaek: Surgery of tho 
Lung and Pleura (Lett.aomian Lecture). 


TUESDAY, February 8. 

Bor A I. HORTICULTURAL SOCIETT, at 3. 

Institution or Civil Engineers, at 5.30.—G. Ellson: Cannon 
JKtrert Bridge Strengthening.—F. W. A. Handman : Beoonatruc- 
tion of a Viaduot. 

Zoological Society or London, at 5.30.—Dr. P. Chalmers Mitchell: 
Report oa tho Additions made to the Society's Menagerie during 
♦he month* of November and December, ItfflO—Dr, V. F. Bonntag : 

I. The Comparative Anatomy of the Tongues of the Mammalia. 

II. , Fam. Simiid®. 2. A Contribution to tho Anatomy of the 
Threo-toed Sloth (Bradypua tridactylu$).~* Prof. J, P. Hill: Ex¬ 
hibition of, and Remark* upon, a Fcetus of the Three-toed Sloth 
{liradyyus tridactylun) R. 1. Pooook: Notes on the External 
Anatomy of tho Threo-tood Sloth (Brodypu* tridactylue), — 
Lieut.-Col. 8. Monokton Copoman : Note on the Capture of a 
Rare Parasitic Fly, Uammowyia (HyUpkila) unitincata , Zett— 
D. M. 8. Watson : Tho Basis of Classification of the Tlieriodontia. 

BotAL Pbotoopaphic Society or Great Britain, at 7.—R. Davis: 
A New Method for the Measurement of Photographic Filter 
Factors.-*-!*'. C. Toy* A Description of a Monochromatic Illu¬ 
minator designed for a 8poomI Purpose.—Dr. L. A. Levy and 
T, Thomo Baker: High-speed Radiography. 

QvkkETT M icroncop r ca l Cl i’ll (at U ChandofT Street, W.l), at 7.30— 
Annual General Meeting. 

Royal Societt of Autm. at 8—K. O. de Segundo: Some of the 
Problem* of Unemployment. 

Rqtal Anthropological Institute, at 8.15.—rrof. A. Kolth: Tailed 
Mem 

Society or Medicine (Psychiatry Section), at 0.30—Dr. 
W. A. Pott*: Mental Tests, 


Wednesday, February 9. 

Rotal College or Surobons or England, at 5— Prof. H. Platt- 
The Surgery of the Peripheral Nerve Iniuries of Warfaro. 

Rotal Society or Medicine (Surgery : Prootology Sub-section), at 
5.30.—W. B. Gabriel: Tho Results of an Experimental and Histo* 
, logicftl Investigation into Seventy-five Oases of Rental Fistulm— 
H. Graeme Anderson : Method of Abdomino perineal Exoision of 
the Rectum in Three Stage*. 

Institution or Civil Engineers (Students* Meeting), at 0—J. H. 
Barker: Machinery Applied to Mas* Production. 

Rotal Societt or Autb, at »—Prof. W. Itotheuetdn-. Possibilities 
for the Improvement of Industrial Art in England. 

Institution or Automobile Engineers (at Institution of Mechanical 
Engineer*), at 8. 

Institution or Automobile Engineers (Graduate** Meeting) (at 
28 Victoria Street), at 8. 


THURSDAY, February 10. 

Rotal Institution or Groat Britain, at 3—Prof, W. A. Hardman • 
Oceanography (Problems of the Plankton). 

llov a i. societt. at 4.30—Rev. John Rosooe: A Rtoumt of the Re¬ 
sults obtained by the Maekio Anthropological Expedition to 
Uganda. 

London Mathematical Society (at Royal Astronomical Society), at 
5—Prof. A. fl. F.ddington: World Geometry (Lecture). 

Institution or Electrical Engineers (at Institution of Civil 
Engineers), at 6—Discussion on Eleotrio Appliances for Domestic 
Purposes, to be introduced by Dr. K. Griffith* and F, H. Schofield 
n on Some Thermal Characteristic* of Electric Oven* 

and Hot Plate*. 

Optical Society, at 7.30.—R. S. Whipple: 

Atruotion of Scientific Instrument*—T. 

Binocular—R. J. Trump: A Shutter]©*# 
matograph. 

Royal Bocim qt Medicine (Neurology Section) (At National Hos¬ 
pital for Paralysis and Epilepsy), at 8. 

FRIDAY, February 1L 

OiLtEUT White Fxlw>w«ip—F ounder** Day OetobratiaM. 

Rotal Agronomical Sooiety (Anniversary MeetUg), at fi* 
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Rotal Society or JlBniuiNt (Clinical Medicine,. Surgery), Joint 
Meeting, at 5—Dr. JL Mackenzie, J. Berry, and Other* 1 DU 
cus*ion *. The Medio*! and Surgical Treatment of Grave*' Disease. 

Rotal Ooluoe or Surgeons or Rnolaho, at 5—Prof. A. G. T. 
Fisher : Loose Bodies in Joint** 

Physical Society or London (at Imperial College of Soieppo), at 
5.15—Disonsidon on Absolute Measurements of Electrical Korist- 
anae, and luNtrument# Based on the Temperature-variation of 
HesUtamw— Sir Richard Gia*ebrwk and’ F, E. Smith: Absolute 
Measurements of Elootrioal ReslStanoe— ^ Resistance Thermometry ’: 
Prof. H. L. Oallondat : The Compensated Resistance Bridge, and 
Instrument for the Measurement of Rodiation.—XJ. B. Darling : 
The Early Work of Siemens on the ReeUtanoe-PyraBwter*— 
C. Jakcman : The Mea«urement qf Steam Temperatures.—The 
Hot-Wire Microphone: Major W. S, Tuoker : The Funotion of 
the Convection Current *n the Hot-Wire Microphone.—Gapt. 
E. J. Paris : Theory of the Tuoker Mierophons— Anemomerry 
and Heat Convection: Prof. J. T. McGregor Morris: A Hot-Wire 
Anemometer.—Dr. J. S. G. Thomas. A Directional Hot-Wire 
Anemometer.---A. £T. Davis; An Instrument for Measuring Con- 
veotod Heat— Miscellaneous Applications: Dr. G. A. Shak spear: 
A Gas Permeametor. —Prof. Leonard Hill: The Oaleometer— 
K. A. Griffiths: Lmuid Depth Gauge (Distant Reading Type),— 
T)r. Dftyne* : A OO* Reowder— Dr. E. Griffith*; Electrical 
Hygrometer*. 

MoNtracoHi Society (at TTniver*ity College), at B-AS—Mis* M. 
Drummond : The Psychological Basis of the Montessori Method. 

Rotat, socjktt or Mkdicink (Ophthalmology Section), at 8.30—B, T. 
Lang: Heotometrvj— t >t. T. H. Butler *. Late Infection* after 
Sclereetomv.--M. L. HepbuYn 1 Some Notes on TrrnWniftg, 

Rotal Institution or Great Britain, at 8.—Dr, F- W. Aston: 
iBotopea and Atomic Weight*. 

SATURDAY , Februaht 12, 

Royal Institctton or Great Britain, at 3,—Prof, A. Fowler i 
Spectroscopy (Experimental Spectroscopy). 

Phtstolooical Societt (at National Institute for Medioal ReaeaToh, 
Mount Vernon, Hampstead), at 4. 


CONTENTS. page 


Anthropology and Empire. 717 

The Determination of Sex. By Dr. W. Batosoo, 

F.R S. . 719 

Anaesthetic*.■.7** 

Mathematical Text-hooks . 72a 


Our Bookshelf . 7*3 

Letters to the Editor:— 

The Arrangement of Atoms in Crystals.—PrDf. 

W. L. Bragg. .725 

A Case of Coloured Thinking with Thought-forms 
and Linked Sensations- ( With Diagrams .)— 

Prof, D. Fraser Harris . . • 7*5 

Heredity and Acquired Characters.—Sir O. Archdall 

Reid, K.B.E.7*6 

Man and the Scottish Fauna.—Dr. James Ritchie ; 

The Reviewer 727 

Literature for Men of Letters and Science in Russia. 

—L F. Schuster.7*S 

The Mild Weather.—H. Stuart Thompson . , . 7*8 

The Forest Resources of India. (Illustrated.) . . . 729 

The Investigation of Gravity at Sea. By Prof. 

W. G. Duffleld.733 

Obituary 

Prof. H. A. Bumstead. ByJ.J. T.734 

Prince P. A. Kropotkin.735 

Notes.73d 

Our Astronomical Column 


Planets now Visible... . 740 

The Diameters of Stars ..740 

Minor Planets..740, 

The London School of Tropical Medicine, (///wj. . 

trated.) .741 

New Experiments on the Inheritance of 8omato~ 

f enic Modifications. By Pro! Arthur Dendy t , , 

MLS... 74d 

The Planet Mars. By A. C. D. C.. 743 

Land Reclamation.*.- - 743 

Ucivereity and Educational Intelligence ..... 744 

Calendar of Scientific Pioneers.. , , , , 743 

Societiea and Academise . ... . 7416 

Books Received . ... . . ... . -, 747 

Diery of Societies . . . . i \ # ; / ; ; 4 V ^ 
























NATURE 



THURSDAY, FEBRUARY 10, 1921. 


Editorial and Publishing Offiigs: 

MACMILLAN CO., LTD., 

ST. MARTIN’S STREET, LONDON, W.C. 2 . 

Advertisement! And business letters should be 
Addressed to the Publishers. 

Editort a! communicAtiora to the Editor. 

TelegrAphic Address: PHUSIS, LONDON. 

Telephone Number: GERRARD 8830 . 

The Promotion of our Optical Industries. 

HE Government has promised to introduce in 
the House of Commons early next session 
a Bill to safeguard and foster certain key indus¬ 
tries in this country. Of these the optical glass 
and optical instrument industries deserve special 
consideration, for their importance is likely to be 
overlooked because they are relatively small indus¬ 
tries, not employing large aggregations of capital 
or big numbers of firms and employees. It is 
dangerous for any nation to estimate the value 
and necessity of a particular industry by taking 
account merely of the capital sunk in it and of 
the number of people it employs. It is rather to 
the character of the industry and to the part it 
plays in the industrial life of the nation, both in 
peace and in war, that we must look if wc are 
rightly to measure its intrinsic national value. 

There are differences of opinion as to the best 
method of promoting the development of an in¬ 
cipient industry, whether by subsidies or by safe¬ 
guards against unrestricted and unregulated 
foreign competition, but there is none as to the 
need for immediate action in the case of industries 
which are essential to the proper functioning of 
the nation’s industrial system in peace and are 
vital to its safety in war. Adequate measures must 
be taken to foster these key industries, regardless 
of whether a general economic principle, sound in 
ideal circumstances or as a general proposition, is 
violated. 

It is not difficult to show that the manufactures 
Of Optical glass and of optical instruments fall in 
^• category. First, it must be realised that the 
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manufacture of optical instruments in this country 
stands or falls with the manufacture of optical 
glass in this country. If the British optical instru¬ 
ment industry is to be maintained ana to develop 
so as to turn out products equal, at least, to the 
best products of other nations, it must not be 
dependent on foreign sources for the supply of 
optical glass, but must have an adequate home 
supply, equal, again, at least to the best avail¬ 
able anywhere. Owing mainly to our national 
neglect of scientific workers, supremacy in the 
optical glass industry, which was established in 
this country as early as 1837, passed over to Ger¬ 
many, the Government of which had the insight 
and the foresight to gauge its actual and potential 
value. Not only did the Prussian Government 
bear the expense of the prolonged series of scien¬ 
tific investigations commenced by Schott and 
Abbe in 1881, but also, in order to capture the 
world trade, large State subsidies were made con¬ 
tinuously to the industry down to the declaration 
of war in 1914. In that year there was but one 
firm manufacturing optical glass in the British 
Empire, with the consequence that during the first 
year of the war our armies and our fleets could 
not be equipped with the optical glass required. 

By the intensive research of our scientific 
workers; by lavish expenditure; by the energetic 
enterprise of manufacturers in building work¬ 
shops, installing plant, and, under conditions of 
great difficulty, training labour to perform the 
highly skilled operations needed, these deficiencies 
were overcome; and by the end of the war British 
optical glass was as good as German, and it was 
being produced in quantities sufficient to meet 
every demand. The optical instrument industry 
developed correspondingly, and instruments for 
all the varied purposes of the Army, the Navy, 
and the Air Force were manufactured equal to, 
and in many cases surpassing, the best that 
Germany could make. The position now is that 
we have the buildings, the plant, the organisation, 
the technical knowledge and the technicians, and 
the skilled labour needed to maintain these indus¬ 
tries at their present high level of efficiency. 
Moreover, as a guarantee of future progress, the 
industry has established the British Scientific In¬ 
strument Research Association, and the Imperial 
College of Science and Technology has formed a 
Department of Technical Optics, so that the study 
of this branch of science, hitherto neglected in 
this country, may be raised to the highest 
university status. 

It is undeniable that the preservation of the 
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optical glass and optical instrument industries is 
absolutely vital in war. The skilled labour needed 
for this industry cannot be hurriedly improvised, 
as it can and was, for example, in the engineering 
trades. There is no kindred industry from which, 
for example, the optical glass grinders and 
polishers can be drawn in time of emergency. 
The optical glass maker and the optical instru¬ 
ment maker require a long training, and if these 
industries are allowed to decline and another war 
occurs, we shall find ourselves in a position more 
dangerous even than was our situation in 1914. 

A flourishing and efficient optical instrument 
industry is not less vitally important to the nation’s 
peaceful pursuits than it is for purposes of war¬ 
fare. The general use of optical instruments in 
industries is growing and must grow. The in¬ 
creasing use of the microscope in the textile and 
steel industries, and the application of the 
polarimeter for testing purposes in the sugar 
and essential oil industries, are but two of many 
examples that could be cited to show the growing 
dependence of our great national industries upon 
the optical instrument industry. The development 
and perfection of optical instruments and the in¬ 
vention of new types in this country will be 
brought' to a standstill unless the instruments are 
manufactured here, where British inventors and 
designers can keep in close touch with the manu¬ 
facturers. Moreover, this industry, springing 
directly from the loins of science, and progressing 
as scientific knowledge widens, is one of the most 
highly skilled industries we have. Its expansion 
means a definite increase in the numbers of tech¬ 
nical scientific workers and of the most highly 
skilled artisans; and the national wealth, in any 
comprehensive conception of the term, must be 
increased by the increase of the numbers of such 
educated, and skilled classes. 

What is the position of these industries to-day? 
As the Daily Telegraph says in a leading article 
on January 6: “The industry is again exposed to 
the full blast of German competition, more formid¬ 
able now than ever because of the state of the 
German exchange . 99 Open competition, in these 
abnormal circumstances, is impossible. 

There are two main objects which the Bill to be 
introduced should secure and reconcile. On one 
hand, if the industry is to be saved, the manu¬ 
facturers must be protected from foreign competi¬ 
tion aggravated by the state of the exchange; 
and, on the other, the users of scientific instru¬ 
ments must not be prejudiced or hampered, either 
by being unable to obtain the best instruments or 
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by having to pay an extravagant price-for them. 
These apparently conflicting interests are not 
merely reconcilable; they are interdependent. If 
the British optical instrument industry should 
dwindle and die, the scientific users of instruments 
will be at the mercy of foreign manufacturers, 
they will have to pay a heavy price for such de¬ 
pendence, and they will be handicapped as com¬ 
pared with scientific workers in foreign countries 
possessing a flourishing scientific instrument in¬ 
dustry. Similarly, if the scientific users cannot 
obtain the best instruments for their work, or if 
they have to pay an exorbitant price for them, 
their work will be hampered, their demand for 
instruments will decrease, and the manufacturers 
will ultimately suffer. 

The industries, through the British Optical In¬ 
strument Manufacturers’ Association, ask shortly 
for the following measures of protection :— 

(1) No optical glass or scientific instruments to 
be imported into this country for a period of, say, 
seven years, except under licence. 

(2) Such licences only to be granted in respect 
of goods which are not being made in Great 
Britain in the required quantities or of the re¬ 
quired quality. 

(3) An expert licensing committee to be set up. 

(4) The optical instrument manufacturers are 
prepared, in order to guarantee reasonable prices, 
to submit to a control of profits. 

The manufacturers are satisfied and confident 
that, under such conditions for a limited period, 
they would be able to establish the optical glass 
and optical instrument industries on a sound and 
stable basis, and also be able at the end of the 
period to meet any foreign competition in the open 
market. On the other hand, unless they secure 
this limited protection, it is more than probable 
—indeed, it is almost certain—that the manufac¬ 
ture of optical glass in this country will cease, and 
that, in consequence, some of the largest British 
manufacturers of optical instruments will greatly 
curtail their production. The proposed measures 
seem to protect adequately the interests of the scien¬ 
tific users. Moreover, such a system of control of 
imports for a limited period seems preferable to 
anything in the nature of a permanent tariff. It 
is not likely to have on the industry the emascu¬ 
lating effect of a protective tariff; provided that 
the period be limited, and that the licensing 
committee adopt an enlightened policy, pro¬ 
hibition of imports, except under licence, is 
rather calculated to act as a stimulus on the 
development of the industry. 

There is, finally, one point not dealt witk in ttye 
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proposals outlined above. In return for this 
shield from danger during a limited period, the 
-country may well ask: What guarantee is there 
that the manufacturers are taking due measures 
to promote and prosecute the scientific research 
and scientific methods on which alone ultimately 
these, or any other, industries can be made 
efficient and able to stand against foreign com¬ 
petition? Tfie leading manufacturers have com¬ 
bined to form a scientific instrument research 
association, and in addition many of them arc 
engaged continuously in scientific research. But 
it is not clear that all the manufacturers who are 
demanding the legislative measures outlined above 
are contributing in either or both of these ways 
to the advancement of the industry. It is worth 
considering whether the proposed licensing com¬ 
mittee should not take this factor into considera¬ 
tion in any specific case in which it is asked to 
graivt or to refuse a licence. 

British Mammals. 

British Mammals. Written and illustrated by 
A. Thorburri. (In two volumes.) Vol. i. 
Pp. vii + 84 + 25 plates. (London: Longmans, 
Green, and Co., 1920.) Price 10I. 10s. net two 
vols. 

HE success of “British Birds” and 11 A 
Naturalist’s Sketch-book” has induced 
Mr. Thorburn and his publishers to issue com¬ 
panion volumes on “British Mammals,” the first 
of which is now before us. Although the subject 
of our native beasts has already been somewhat 
exhaustively dealt with by Millais, Barrett-Hamil- 
ton, Harting, Lydekker, Coward, Adams, etc., 
there is yet room for Mr. Thorburn’s book, 
because he is an artist-naturalist of such unique 
quality and observation that anything he may 
give us is worthy of publication and permanent 
value. In his case the common truism that 

there is always room at the top applies definitely. 
Pictures of natural history are always in demand, 
and we cannot have too many of those of the 
highest quality, since the exponents who possess 
genius are so few. Wherefore, even if the 
author’s text is short, it is quite sufficient and 
extremely accurate so far as it goes, whilst the 
illustrations of the various species and sub¬ 
species, especially the smaller ones, are of such 
retnarkable accuracy and beauty that it is not 
too much to say they have not been, and never 
will be, surpassed. Where Mr, Thorburn excels 
all other artists of mammals or birds is in his 
supreme rendering of the colour and texture of fur 
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and feather, as well as in his perfect association 
of natural background with the subject under 
treatment. He also introduces just the right 
botanical features found in association with the 
creatures he depicts, and skilfully inserts little 
and surprising notes of colour, such as a blue¬ 
bell, an orange-tip butterfly, a golden kingcup, 
or a humble daisy, which often makes a charming 
picture out of what is really a dull and unattrac¬ 
tive subject. This is pure skill, and the result 
of a severe artistic training combined with a 
knowledge of Nature. 

Those of us who collect books of naturalist 
history find that there are few the text and illustra¬ 
tions of which stand the test of years. Processes 
of reproduction, as well as science and observa¬ 
tion, are apt to become out-of-date and useless to 
the practical naturalist of to-day, since within the 
last few years this class of art and literature 
has reached a level never approached in past 
times. “The value of a book,” once said Lord 
Rosebery, “is its price in the second-hand cata¬ 
logues.” Wherefore it behoves us, in these days 
of heavy expenditure and high taxation, to pur¬ 
chase our treasures with an eye to the future, 
and those of us who can afford a “Thorburn” 
book will be wise, for the work of this great 
artist must be limited, and wall certainly rise in 
value. 

The artist’s pictures of dormouse, hedgehog, 
badger, fox, shrews, and various species of bats 
are quite little gems. His eye sees with Pre- 
Raphaelite exactness almost every hair on the 
lesser shrew, the smallest mammal in the world, 
and gives it that delicious softness which it pos¬ 
sesses. If there is one picture that is a tour 
de force, it is the mole, a very difficult creature 
to paint. We have kept a mole alive and seen 
it gobbling a worm with the almost indecent haste 
so admirably depicted. There is the correct and 
strenuous position of the hind-legs, the holding of 
the powerful fore-paws, and the perfectly rounded 
line of the head as it gobbles its prey with a 
true gourmand's rapidity. Most artists would be 
content to paint just a dead mole, but Mr. Thor¬ 
burn gives it life and character. Space does 
not permit- us to criticise the numerous plates in 
which the artist has succeeded in giving us satis¬ 
factory renderings of our native beasts. He has 
a critical audience to satisfy, since he is apt to 
think that we now know our own mammals, few 
in number though they are* but special attention 
may be directed to the bats, which, although un¬ 
lovely things, yet require an accuracy of delinea¬ 
tion that calls for the 'highest care and exactitude. 
Mr. Thorburn has evidently taken the trouble to 
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depict these somewhat elusive beasts from life, and 
is to be congratulated on his success. No artist- 
naturalist, however, is free from criticism, 
and if we find fault with a few inaccuracies, they 
ate only such as occur in all works where fresh 
models are unavailable. 

In the case of the bearded seal—a rare mammal 
that, Mr. Thorburn says, has occurred only once 
in British waters (twice would be more accurate*, 
as a specimen was killed in the Beauly Firth a 
few years ago, and recorded in the Field )—the 
artist has evidently painted his picture from 
a cured skin in which the oil and tanning have 
spoiled the original colour, which in Nature (as 
we have seen) is a fine pearly grey. The eyes, 
too, are round and prominent, as in the common 
seal, and not sunk and overshadowed by the 
cranial sockets. The picture, too, of the otter is 
not a success, the neck being far too long. Also 
we are not enamoured with the little pen-and-ink 
tailpieces. Some are fairly good, but the majority 
are drawn too coarse to render fur accurately. 
This is doubtless due to the fact that the book is 
printed on a pure hand-made paper, which, whilst 
admirable for the text, does not permit the 
use of anything but blocks exhibiting coarse 
lines. It is to be regretted that, as yet, English 
firms of reproducers are still far behind those of 
the Continent in this class of reproduction. 

These and a few other inaccuracies of detail 
are, however, but trifling detriment in a work 
which will always remain one of permanent value, 
and both Mr. Thorburn and his publishers are 
to be congratulated on having issued so valuable 
and magnificent a production. We look forward 
with pleasure to the second volume, which, if it is 
as good as the first, will satisfy the most exacting 
naturalists and connoisseurs of beautiful art- 
books. 


Improvement of the Race. 

Applied Eugenics. By Paul Popenoe and Prof. 
Roswell Hill Johnson. (Social Science Text¬ 
books.) Pp. xii 4 *459. (New York: The Mac¬ 
millan Co.; London: Macmillan and Co., Ltd., 
1920.) Price 145. net. 

VERYONE is agreed as to the desirability of 
improving the intrinsic qualities of the race, 
but the difficulty is to know what can wisely be 
done. The question, What is practicable? is 
much harder to answer than the question, What 
is desirable? But towards an answer to the more 
difficult question this very competent book by 
Mr. Paul Popenoe and Prof.'Roswell Hill Johnson 
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makes a definite contribution. “ Emphasis has 
been laid on the practical means by which society 
may encourage the reproduction of superior 
persons and discourage that of inferiors.” 

The authors begin by estimating the relative 
importance of the two indispensable factors— 
hereditary nature and environing nurture. Their 
reasoned bias is evident in the sentence : 41 It is 
his nature, not his nurture, that is mainly re¬ 
sponsible for his character.” Perhaps it is, not 
very profitable to discuss which of two necessary- 
components is the more important in a resultant. 
So far as social efficiency in the wide sense is 
concerned—which includes character and work¬ 
ing power—we hold that the man with five talents 
often goes further than the man with ten, simply 
because his nurture was better. But we have no 
statistics to prove this. The authors go on to a 
shrewd discussion of the transmissibility of exo¬ 
genous modifications, giving as their verdict 
“Not proven.” But here, again, they seem to 
us to draw their bow too tightly, not attaching 
sufficient importance to the rdle that nurtural 
peculiarities may have as the liberating stimuli of 
germinal variations. From emphasis on ‘‘nature” 
rather than on “ nurture ” and from rejection of 
the postulate of transmissible modifications, the 
authors pass logically to the conclusion that man 
is much more “born” than “made”; so what 
eugenics must look forward to is having more 
children well born. What this means biologically 
is clearly explained in the chapter on the laws of 
heredity. Civilised man has to some extent thrown 
off the yoke of natural selection—a fact that in 
itself suggests the desirability of some other mode 
of sifting to safeguard the interests of the race. 
This desirability is corroborated by the fact that 1 
where natural selection still operates on civilised 
mankind, especially in the way of a differential 
death-rate, it is not doing much to improve the 
race. In some ways it is rapidly hastening face 
degeneracy. It is here that practical eugenics 
comes in with suggestions towards “raising the 
level of the race by the production of fewer people 
with physical and mental defects, and more people 
with physical and mental excellences.” What are 
these suggestions? 

The fir$t suggestion is the restriction of the 
marriage and reproduction of defectives. Good 
stock is spoiled by mingling with bad; many 
infants would better not be born; much misery 4* 
perpetuated; the cost to the State is enormous. 
The proposal is “to prevent the reproduction of 
those feeble-minded, insane, epileptic, grossly de¬ 
fective or hopelessly delinquent people, whose' 
condition can be proved to be due to heredity, and 
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is therefore probably transmissible to their off¬ 
spring,” But how is the restriction to be effected? 
The authors answer : By segregation, sterilisation 
in certain cases, and a good banns law. Besides 
these coercive methods, the first of which is re¬ 
garded as urgently necessary, the authors look 
to an increasingly enlightened social conscience. 
The objections to coercive methods are considered 
in a fair-minded and temperate manner, but we 
confess to have less faith than the authors have 
in the wisdom of tribunals. We should not like 
our neighbours to decide whether we are to have 
permission to marry, and it is well known that 
such conditions as feeble-minded and epileptic are 
not very precise. It is interesting to speculate 
what human history would have been if eugenics 
boards had segregated—well, perhaps we had 
better not mention names. 

On the positive side the authors write admirably. 
Sex-selection is a reality; if it were better educated 
and given wider opportunities, it might become 
a very potent factor in racial progress. To pro¬ 
mote a higher marriage-rate among superiors, the 
authors make a plea for clean living, for simpler 
living, for a wider education of faculties, for a 
franker approbation of the married state as more 
normal than celibacy, and against the persistent 
prolongation of the training period beyond the 
early twenties. At the same time, the authors assure 
us that the people, as a whole, are not marrying 
less than they used to do; what is wrong is 
postponement or avoidance of marriage among 
the more individuated. Not only so, but when 
they marry they do not have enough children. 
They do not want to, and the reasons for this are 
not wholly selfish. A careful analysis is sub¬ 
mitted, and attention is directed to the desirability 
of certain educational and economic changes which 
may counteract the tendency to race-suicide. 
There is a point here that seems to be often over¬ 
looked in regard to eugenic education. The 
authors say : “ Perhaps the time is not so far 
distant when babies will be considered an integral 
part of a girl’s curriculum.” But while that may 
be very useful for the girls who marry, is it not 
apt to be a refined cruelty towards the many who 
find no mates? 

The authors go on to discuss, in relation to 
eugenics, such subjects as the colour line, immigra¬ 
tion, and war—all with the objectivity, scholar¬ 
ship, and fair-mindedness that are characteristic 
of the whole book. There is a useful chapter on 
the value of genealogical outlook, both ethically 
and scientifically. Preoccupation with it may lead 
tty loss of perspective; but to call genealogy a 
fad is a betrayal of foolishness and vulgarity. The 
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authors’ studies end with an emphasis on good 
environment (euthenics), and this corrects what 
seems to us a slight partiality in the early chapters. 
We strongly recommend the book as an all-round, 
well-documented, level-headed answer to the qu&s* 
tion : What is practicable in the way of eugenics? 


The First Great Alpine Traveller. 


The Life of Horace Bdnddict de Saussure . By 
D. W. Freshfield, with the collaboration of 
H. F, Montagnier. Pp. xii + 479. (London: 
Edward Arnold, 1920.) Price 255. net. 


A LIFE of de Saussure, author of the 
“ Voyages dans les Alpes, ” has long been 
desired, and that has now been supplied by an 
Englishman singularly fitted for the task, Dr. 
Douglas Freshfield, who was incited so long ago 
as 1875 by Ruskin, and has been ever since, 
directly or indirectly, gathering materials. The 
handsome volume before us is the result. No one 
has a better knowledge of mountains than Dr. 
Freshfield, for when a boy, in 1859 and 1860, he 
accompanied his father and mother on riding 
tours through several parts of the Alps, and has 
repeatedly returned thither. He has also explored 
many other mountain chains, and has published 
his experiences. In 1869 he described a journey 
through the Central Caucasus and Bashan, in the 
course of which he ascended Kasbek and one of 
the twin summits of Elbruz. In 1896 he pub¬ 
lished his splendid work on “ The Exploration of 
the Caucasus,” and his journey of 1899 ” Round 
Kangchenjunga ” was yet more adventurous, 
though rendered rather less successful by per¬ 
sistently bad weather; while since then, in 
“ Hannibal Once More,” he has discussed the 
route of the Carthaginian general across the Alps, 
suggesting one considerably south of those 
generally supported, for which there is un¬ 
doubtedly much to be said. 

Horace B^nddict dc Saussure, born at Geneva 
in 1740, was a man of good family, strong 
intellect, and remarkably wide education, He 
could write with ease both Latin and Greek; 
in addition to French, he knew German, 
Dutch, and English well enough to con¬ 
verse easily with the educated men of each 
country, and had a wide knowledge for that day 
of mathematics, metaphysics, and natural science, 
especially geology, mineralogy, and chemical 
physics. In his youth, though the summit of 
Mont Blanc was visible from the quay of Geneva, 
very few travellers had penetrated so far as 
Chamonix until, in 1742, an English party proved 
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that the glaciers of Savoy more than rivalled 
those of Grindelwald, already known through 
Scheuchzer's ‘‘Itinera Alpina.” 

De Saussure married early, and as his wife added 
to his means he was able to gratify his love for 
travel. Though at times suffering from dyspepsia, 
he had a strong constitution, and was for more 
than ten years after 1774 able to lead, with but 
one interruption, “a life of various activity as a 
hard-working professor, a man of science, a citi¬ 
zen, and a mountain traveller.'’ In this time he 
made his principal Alpine explorations, which cul¬ 
minated in 1787-88 and 1789 in the ascent of 
Mont Blanc, the stay for thirteen days on the Col 
du Gdant, and the tour of Monte Rosa. But evil 
times were approaching, for the Revolution in 
France soon found its imitators at Geneva. 
De Saussure’s sense of duty drew him into politics 
in the vain hope of averting their evils, with the 
result that he was impoverished and his life more 
than once in peril. Dr. Freshfield gives us the 
pitiful story in all its details until in 1794 
de Saussure had a stroke of paralysis which, 
though his brain remained clear and he was able 
to write two volumes of his "Voyages” and to 
seek alleviation by visiting baths, ultimately 
proved fatal on January 22, 1799. 

Dr. Freshfield has spared no pains in accom¬ 
plishing his task, which has evidently been to him 
a labour of love. De Saussure was the great fore¬ 
runner of scientific Alpine exploration—a man 
better qualified than any successor until the days of 
Principal J. D. Forbes. The latter corrected some 
of the mistakes into which his illustrious pre¬ 
decessor had fallen, and put the question of glacier 
motion on a surer footing, about the year 1843, in 
his “Travels through the Alps of Savoy and other 
Parts of the Pennine Chain." This gave an 
increasing stimulus to Alpine travel, which culmin¬ 
ated in the foundation of the Alpine Club in 1857, 
since which date scientific investigation of the 
Alps and the conquest of mountain difficulties have 
made wonderful progress. It is scarcely more 
than 120 years since de Saussure died, yet the 
pictures representing him on his greatest glacier 
excursion, and some of his geological speculations, 
seem to us strangely antiquated. Nevertheless 
they show him to have been a man of true courage 
and of a really scientific mind; and this reference 
to pictures reminds us that Dr. Freshfield has 
added to the value of his work by a number of 
well-selected illustrations, among which are not 
only excellent portraits of de Saussure and of 
some of his relations and friends, but also repre¬ 
sentations of places of interest in his history. 

T. G. Bonnby. i 
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X-Ray Analysis and Mineralogy- 

Lehrbuch der Mineralogie. By Prof. P. Niggli. 
Pp. xii + 694. (Berlin: Gebriider Borntraeger, 
1920.) Price 80 marks. 

HIS book, written by the professor of 
mineralogy and petrography at the Univer¬ 
sity and "Technischen Hochschule” of Zurich, 
but published in Berlin, is a comprehensive work 
of some originality. It is illustrated by a large 
number of figures, which are practically all repro¬ 
ductions of drawings made by the university artist 
from material supplied by the author. The result 
is doubtless effective from the author’s point of 
view and for rapid production, but the illustra¬ 
tions are much coarser than would satisfy an 
average author or publisher in this country, espe¬ 
cially in the case of so large and expensive a book. 

The work possesses a particular value, how¬ 
ever, as being that of a colleague of Prof. Laue, 
who was called from Munich, after his discovery 
of the diffraction of X-rays by the planes of atoms 
in crystals, to become professor of physics at 
Zurich University, and this fact is revealed by 
the constant references to the analysis of crystals 
by X-rays. Indeed, it must prove somewhat em¬ 
barrassing and bewildering to a student who is 
not of some years’ standing in scientific study 
to find in the first few pages statements which 
really embody the complex results of the most 
recent research—on the structure of the atom, or 
on the screw-structure of certain point-systems, for 
instance—alongside the most elementary treat¬ 
ment of the properties of crystals. It amounts 
more or less to the revelation of their innermost 
point-system and space-lattice structure before 
even the obvious characters and attributes of 
crystals have been touched upon. 

The book is, indeed, in its general character, 
very like a collection of notes for lectures, illus¬ 
trated by wall diagrams, only very rarely going 
into any detail with the subject in hand at the 
moment. Even the names of original authorities, 
when mentioned at all, are only given as an after¬ 
thought in brackets, or in an occasional note in 
small print, while references to published memoirs 
are entirely absent. However, a list of text¬ 
books and works of reference is given at the 
end of the book. The lecture-room impression is 
still further emphasised by the large amount of 
tabular matter in the book. Thus the historic 
sequence of the acquirement of our knowledge of 
crystals is practically ignored, and information of 
all kinds—old and new, some easy of compre¬ 
hension and some quite beyond the understanding 1 
i of all but those well versed in the elements of ttm 
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subject—is laid indiscriminately before the 

reader. 

Having said this much, and being forewarned 
as to these limitations, it is indisputable that the 
book has many good points, chief of which is that 
it will be of considerable use to mineralogists, and 
especially to those of a petrological bent; for 
chemical crystallography is largely ignored, except 
as it concerns naturally occurring crystallised sub¬ 
stances. Next must come the valuable fact that 
the book is not only written under the influence of 
the knowledge acquired during the last seven years 
by means of X-ray analysis, but also inspired by the 
presence in the same university of the discoverer 
of this remarkable method of probing crystal 
structure. It is also noticeable that certain sec¬ 
tions of the book are specially good, chiefly from 
their novel mode of presentation and illustration. 
The four pages of drawings of crystals showing 
their optical properties are of a very original char¬ 
acter, and if one were not reminded so forcibly 
of the wall diagram by their grouping in such 
closely compacted numbers, the effect would have 
been more pleasing and the result more striking. 

Doubtless the main use for the book will be as 
an aid to the author’s own students, in affording 
an authentic account of their professor’s lectures. 
The book covers an immense amount of ground, 
but is, in the main, elementary and superficial, 
besides being crudely and cheaply illustrated. It 
is largely redeemed, however, by the many refer¬ 
ences to X-ray results and by its occasional 
bursts of originality. A. E. H. T. 


Our Bookshelf. 

Penrose's Annual . VoL xxiii. of The Process Year 
Book and Review of the Graphic Arts, 1921. 
Edited by William Gamble. Pp. xii + 88 + plates. 
(London: Percy Lund, Humphries, and Co., 
Ltd.; Bradford: The Country Press, 1921.) 
Price 105. 6d. net. 

This is the second issue after the war, and there 
is evidence that the editor has now been able to 
resume the high level of quality that he had 
attained before the publication of these instructive 
annuals was interrupted by the exigencies of mili¬ 
tary service. The volume may not be quite so 
thick as, but it seems to us superior to, last year’s 
in many ways, especially in the quality and variety 
of its specimens of reproduction. The editor, in 
his summing up of the year’s progress, finds no 
striking new departure to record, though there 
is much evidence of progress in many directions. 
The activity during the year has been rather in 
laying foundations that may well be expected to 
lead to future advances than in the realisation of 
improvements. Rotary photogravure holds its 
own, and is doubtless firmly established, as in 
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the Times Weekly Edition Illustrated Supplement, 
but it appears that the production of the cylinders 
cannot be ensured within the short time necessary 
to enable a daily newspaper to be prodi ced entirely 
by this process. The shortage of 'skilled labour 
in the process trade is becoming acute. 

Among the several interesting and useful 
articles is a contribution from Prof. Namias, who 
finds that bichroniated papers (as carbon tissue) 
may be impregnated with the chromate, and vet 
remain stable for a very considerable time, if not 
indefinitely, by using a neutral chromate with a 
small quantity of an alkali, preferably caustic 
potash. Such paper does not spontaneously de¬ 
teriorate. To prepare it for use, the sheets may 
be hung in a box in which is a small dish contain¬ 
ing acetic acid for about half an hour. Obviously 
other methods of acidification may be adopted. 
Dr. Reginald S. Clay suggests a method of photo¬ 
graphy in colour by means of a series of inter¬ 
ference units (Newton’s rings). 

The New Hazcll Annual and Almanack for the 

Year 1921. By Dr. T. A, Ingram. Thirty- 

sixth year of issue. Pp. lvi + 823. (London: 

Henry Frowde, Hodder and Stoughton, 1921.) 

Price 75. 6 d. net. 

We arc: always glad to see this useful annual, 
which is invaluable for reference in many matters. 
The volume gives the “ most recent and authorita¬ 
tive information concerning the British Empire, 
the nations of the world, and all .the important 
topics of the day.” It contains among other 
details, including interesting astronomical and 
meteorological data, a useful list of all the scien¬ 
tific and other societies in the United Kingdom, 
and the names of the holders of the various Nobel 
prizes from the date of their foundation. There 
arc also many valuable articles dealing with such 
diverse subjects as the statistics of education in 
the British Isles and the present state of aviation. 
A wide field is surveyed, and the positions of all 
the outstanding points are recorded. 

Das Schmerzproblem. Bv Prof. A. Goldscheider. 

p P . iv + 91. (Berlin: Julius Springer, 1920.) 

Price 10 marks. 

In this little monograph Prof. Goldscheider, whose 
earlier researches into cutaneous sense physiology 
are well known, criticises the evidence relied upon 
by v. Frey to establish the specificity of the peri¬ 
pheral basis of cutaneous pain. The following 
sentence expresses sufficiently the author’s point 
of view: “The sensation of pain, therefore, owes 
its existence to a heightening of irritability pro¬ 
duced by the stimulus; unlike other sensations, it 
is not the simple expression of an excitation due to 
a peripheral stimulus, but presupposes an in¬ 
creased tonus of the sensory nervc-cell in com¬ 
parison with the physiological condition ” (p. 89). 

Many of Prof. Goldscheider\$ criticisms are in¬ 
teresting, but the value of his book as a contribu¬ 
tion to psycho-physiology is greatly diminished by 
his failure to take account of the recent researches 
of Dr. Henry Head and the latter’s colleagues. 
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Letters to the Editor. 

\Th€ Editor doe « not hold himself responsible for 
4 opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ,] 

Flint Implements from the Cromer Forest Bed. 

The discovery to which this letter relates was 
made towards the end of September of last year. 
For the past eighteen months 1 have spent a con¬ 
siderable amount of lime investigating the deposits 
forming the clitfs o^ the north-east coast of Norfolk, 
and have already published a paper dealing with 
certain humanly fashioned flints found at, and in the 
neighbourhood of, Mundesley (Proc. Prchis. Soc. E. 
Anglia, vol. iii., part ii., pp. 219-43). 1 devoted 

my attention during last year to the district of 
Cromer, and have now to record the discovery of a 
flint-workshop site, which, in mv opinion, is referable 
to the lowermost division of the Pliocene Forest Bed 
series* As is well known, the Cromer Forest Bed 
is generally regarded as of Newer Pliocene age, and 
was laid down after the deposition 
of the marine Weybourn Crag 
(latest beds of the Norwich Crag), 
and before the commencement of 
the great Pleistocene glaciations. 

In the Geological Survey memoir, 

“The Pliocene Deposits of Britain,” 

Mr. Clement Reid states: “Where 
most complete, the * Forest Bed ’ 
consists'of three divisions—an Upper 
and a Lower Fresh-water Bed and 
an intermediate estuarine deposit.” 

In many places along the coast the 
upper portion of the Cromer Forest 
Bed series can be seen in section 
towards the base of the cliff, but the 
lower part, being covered by beach 
material, can seldom be observed 
except when a succession of north¬ 
westerly gales has caused the sea 
to scour away the sand and shingle. 

It is now, however, possible at low 
water to examine the basal portion 
of the Cromer Forest Bed deposits 
when the receding tide has laid bare certain areas 
which only a comparatively short time ago were 
covered by great masses of Glacial and other strata 
in the then existing cliff. The site at Cromer where 
the humanly fashioned flints dealt with in this letter 
were found covers an area of foreshore about 150 
yards long by 100 yards wide, and is almost opposite 
the north-western termination of the sea-wall at that 
place. 

The implementiferous horizon is exposed at low 
water beyond the seaward extension of the shingle 
beach, and consists of a great number of flints of 
varying sizes which, for the most part, appear by 
their coloration and condition to be referable to the 
well-known Stone Bed occurring beneath the Crag 
deposits of Norfolk. Associated with these Stone Bed 
flints arc (a) examples of paramoudras, (b) a few 
quartzite pebbles, (c) very numerous specimens of 
clay-ironstone pebbles and rolled pieces of chalk (the 
flint bed in several places rests upon solid stratified 
chalk which often shows Pholas borings in its sur¬ 
face), and ( d ) small pieces of mineralised bone (Mr. 
Savin, of Cromer, informs me that two molar teeth 
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of Elephai s meridionalis have been recovered from this 
site), belemnites, and other chalk fossils. Lastly, 
there are to be found scattered about amongst these 
relics numerous examples of humanly fashioned flint 
flakes and implements which generally exhibit upon 
their flaked surfaces a brilliant and arresting yellow* 
ochreous coloration. It is to be remarked also that 
many of the large blocks of Stone Bed flint show 1 
upon their surfaces flake-scars which are of the same- 
ochreous shade, and the conclusion is drawn that 
these large flint masses represent the cores from which 
the ancient Cromerians obtained the raw material 
used in the manufacture of their artefacts. Theposi- 
tion of the workshop site at Cromer is indicated in 
Fig. 1, which gives a diagrammatic cross-section of 
the cliff, beach, and foreshore. 

The association upon the limited area of foreshore 
mentioned above of cores, flakes, and implements of 
varying sizes would appear to preclude the possibility 
of these specimens having drifted down the coast 
from some other site, as the sorting action of the 
tides would militate against such an association. 
Moreover, many of the Cromer flints collected do not 
exhibit marked signs of rolling bv water. But the 
strongest evidence in support of the view that the 
specimens secured are referable to some period prior 


to that in which the Glacial deposits forming the 
Cromer cliffs were laid down is afforded by the fact 
that the ochreous artefacts have been made almost 
exclusively from pre-Crag Stone-Bed flints. These 
latter specimens, often very large and massive, arc, 
to all intents and purposes, sedentary, and have 
remained so ever since the epoch when they were 
brought to their present position in pre-Crag times. 
Thus, when it is realised that many of these large 
sedentary specimens bear flake-scars exhibiting the 
same oenreous colour as is to be seen upon the imple¬ 
ments and flakes lying near them, it becomes clfear 
that the people who flaked the flints did so at a time 
when the Stone Bed was exposed, and prior to the 
deposition of the well-known “Lower TUI” and 
Contorted Drift of Norfolk. And as the coloration 
of the pre-Crag flints is so markedly different from 
that of the ochreous specimens, it seems equally clear 
that the flaking of the latter is not referable to ptvs. 
Crag times, but to some later epoch. 

I explain these facts in the following manner; 
After the laying down of the marine Wevbtmrn Crag 
an emergence of the land took place, and in course 
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Fir.. 1 .—Diagrammatic cross-section of cliff, beach, and forehhoic at Cromer showing probable 
relationship of impiementileroo* horizon to the cliff deposits. (Not drawn to scale.) 
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of time the Crag suffered considerable erosion. This 
erosion in places laid bare the sub-Crag Stone Bed, 
and it would seem that the land surface then existing 
was inhabited by the makers of the ochreous speci- 
i»ens, who proceeded to use the large, sound pre- 
Crag flints in implement-making. In support of 
these conclusions it may be mentioned that in “The 
Pliocene Deposits of Britain ” (p. 40) Mr. Clement 
Reid states: "There seem never to be more than 
a few feet of Crag beneath the Forest Bed." Again 
(p/149) states; “It is not improbable that there 
may also be another land surface beneath the Lower 
Fresh-water Bed, for in one place the Weybourn Crag 
below the Forest Bed has a rather weathered appear¬ 
ance; but of this one cannot be certain.” Further 
(p. 151) it is stated: “The making of trial borings 
in 1886 and 1888 showed that the eroded surface 
beneath the deposit [the Forest BedJ was one of the 
most marked features, and that there was always a 
more or less gravelly base to the Forest Bed, beneafh 
which the Crag was cut into by numerous channels 
or hollows.” 

As patches of Weybourn Crag arc still to be seen 
near the workshop site at Cromer, and as a very 
careful search has failed to discover any flints of the 
same order and colour cither in the Stone Bed, where 
it is exposed at West Runton and Sheringham, or in 
the upper strata of the Cromer Forest Bed series, it 
is concluded that the ochreous specimens now 
described are referable to the earliest member of this 
series, and are represented elsewhere, in all prob¬ 
ability, by the “gravelly base” mentioned by Mr. 
Clement Reid. I have been able to ascertain that 
the Stone Bed extends for some distance underneath 
the shingle beach, and, if excavations could be made, 
would no doubt be found to occur under the cliff 
itself. The seaward termination of the shingle beach, 
where the Stone Bed' outcrops, is about 86 yards from 
the foot of the cliff, and it can be regarded as in 
every way probable that the workshop site, at present 
exposed, was covered by the cliff one hundred years 
ago. Tn fact, the rate of recession of the cliffs to the 
south-east of Cromer is much in excess of that allowed 
for in this estimate. All the above conclusions regard¬ 
ing the geological age of the workshop site and the 
recession of the cliff at this part of the coast are shown 
diagrammaticaliy in Fig. 1. It would appear that the 
sea is gradually uncovering and removing many of 
the ochreous implements and flakes, as to the south¬ 
east of Cromer a number of such specimens mav be 
found upon the shore. These examples exhibit 
marked signs of rolling and the effects of what is 
known as "beach action,” 

The first discovery of flaked flints, claimed as being 
of human origin, in the Cromer Forest Bed was 
made by Mr. W. J. Lewis Abbott, who published his 
original’ paper in Natural Science in 1897 (vol. x., 
p. 89). I have seen Mr. Abbott’s specimens, which 
are of quite a different order from those with which 
this letter deals. The number of flints recovered from 
the workshop site at Cromer now amounts to 24q, 
and they comprise cores, half-finished and complete 
implements of Early Palaeolithic Chellcan forms, rostro- 
enrinates, choppers, flake implements, rflcloirs or side 
scrapers, points, scrapers of ordinary type, and simple 
flakes. The majority of the specimens are of massive 
size; and indicate that the people who shaped them 
Were capable of delivering flake-removing blows of 
gresit accuracy and strength. One very large artefact, 
weighing 7 1b. 6 oz., is flaked into the form of a 
massive rostrate implement, and, if not used in both 
hands, could have been wielded onlv *by an individual 
possessed of great strength and size of hand. 
The occurrence of several examples St the Crdmer 
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site of implements exhibiting flaking upon two oppo¬ 
site surfaces, which approximate in their form to 
the earliest Chellcan artefacts, leads me to regard 
the whole assemblage of ochreous flints as referable 
to this cultural stage. 

The presence of such an industry 4n a stratum of, 
apparently, Upper Pliocene age would seem to be of 
some interest and importance, and I hope to exhibit 
the Cromer flints, and to describe them in detail, in 
the near future. J. Reid Moir. 

Ipswich, January 20. 


Mr, Reid Moir has submitted sixty of the yellow- 
stained worked flints from beneath the Forest Bad 
of the Crorner shore to me, and has asked me to 
add a few words to his brief report. They are a 
most impressive collection on account pf their abund¬ 
ance, frequently large size, and uniform lustrous sur¬ 
face and orange-brown colour. 1 have no doubt of 
their having been shaped by man. Very usually one 
surface of the flint is a flat orange-brown area pro¬ 
duced by a single blow. Others show flaking on both 
upper and lower surface. Later marginal chip¬ 
ping—subsequent to the ochreous staining of the 
flint—appears as blue-grey or as black eonchoidal 
scars. Whilst most of the specimens appear to be 
eminently fitted for use as rubbers in skin-dressing, 
some show more complete resemblance to coarsely 
worked ovate implements of Chellcan character, ana 
others are distinctly rostro-carinate. The most re¬ 
markable among them is the extraordinarily large 
and heavy rostrate implement weighing 7 lb. 6 oz. 
It is 10 in. in length and measures 5 in. in breadth 
and 4 in. in thickness at the butt-end. This huge 
implement is most definitely shaped by flaking of 
undoubted human origin. It is almost tree from 
ochreous-yellow stain. Careful drawings of it of the 
natural size must be published for the use of archaeo¬ 
logists. The whole “ find ” deserves really accurate 
illustration by figures giving both the actual size and 
the natural colour. The cost of such illustration is 
beyond the resources of our learned societies, but 
may possibly be met by the generosity of those who 
have enthusiasm for “ prehistorics.” 

E. Ray Lankestkk. 

January 29, 


Modern Pass and Honours Degrees. 

Allow me to express agreement with the article 
on “ Scientific Education in the Metropolis “ in 
Nature of January 20, p. 653, where you deprecate 
the premature specialisation of a so-called honours 
degree under modern regulations, as contrasted with 
the old plan whereby a pass degree in a £reat variety 
of subjects had to be taken before specialisation in 
one subject was allowed. In the old days all the 
subjects were compulsory, and the range’of know¬ 
ledge required for Matriculation and for First and 
Second B.Sc, was quite considerable. A candidate 
who graduated with credit under those strenuous con¬ 
ditions might fairly be considered educated—to some 
extent even in the’Humanities; and, at any rate, he 
had a severe training in working at subjects for 
which he had no special aptitude, but of which he 
ought not to be ignorant, as well as at those subjects 
which could be assimilated by him without effort. 

I hold that the pass degree system in a modern 
university, if of a proper standard, it was and I 
hope still is at the University of Birmingham, for 
instance, is generally of far more value to candidates 
and more helpful to their future development than a 
narrowlv soecialised rourse. which is so much easier. 

A man is engaged on his own specialty more or 
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less all his life, but unless he gains access to the out¬ 
lying districts of knowledge during his student stage, 
and under the stimulus of preparation tor an examina¬ 
tion test, he may never know anything about those 
Other subjects at all, 

Reference to an old London University Calendar 
will show the list of subjects that had individually 
and separately to be taken and passed in during my 
own student period—in addition to any attempt to 
carry some one or more to a higher grade so as to 
secure specific honours tested by a separate and 
supplementary additional paper :— 

Matriculation. First 11.Sc. Second H.Sc, 

Latin Mathematics (Trig. Organic Chemistry 

Greek and Conics) Physiology 

French or German “Physics Geology and 

Arithmetic and Inorganic Palaeontology 

Algebra Chemistry Logic and Moral 
Geometry Zoology Philosophy. 

English Language Botany. 

English History 
and Geogiaphy 
Mechinics 
Chemistry. 

Then, on this basis of general knowledge, the 
doctorate gave an opportunity of tarrying some sub¬ 
division of one of these subjects to a very much 
higher stage. Options must be allowed sooner or 
later, of course, but the question is how soon an 
option should be allowed. A multitude of options at 
an early stage is liable to produce a crop of specialists. 
Such a crop may be necessary for the world’s work, 
but the process of raising it can scarcely be called 
an education suited to the development of a human 
being. 

While writing, and without presuming to comment 
on anything concerning London organisation, may I, 
as an outsider, venture to express a hope that Fins¬ 
bury Technical College will not be closed? The 
admirable work done there in the past, and the great 
names associated with it, entitle it to be held in 
honour. Let us hope that its benefits will be con¬ 
tinued to a generation seemingly more desirous of 
instruction than ever before. Oliver Lodge. 

January. 

Heredity and Biological Terms. 

Will you allow me space for a short comment on 
the recent discussion in Nature on Sir Archdall Reid’s 
letters? The chief point raised by Sir Archdall Reid 
seems to me to be of great importance, and very far 
from being a side-issue. The usual custom of speaking 
of “characters” in living beings as either 44 innate” 
or “ acquired ” : the product of either nature or nur¬ 
ture : or of describing them by other pairs of terms 
of similar import, does lend to much confusion in 
the minds of many when studying the production of 
“characters/* and very especially that of human 
characters. Some seventeen years ago, when making 
a study oi this kind, I was aided greatly by many 
communications I had with Sir Archdall Reid, and 
particularly by an article entitled “Biological Terms, 1 * 
published in the final number of Bedrock in 1914, 
which virtually sets forth the main position advocated 
by him in the present discussion, f do not intend to 
touch on any conflicting views on modes of hereditary 
transmission which may enter into this discussion, 
but are not strictly relevant to Sir Archdall Reid’s 
main contention, except to say that the particular 
difficulty which he points out and strives to conquer 
can concern only those biologists who do not regard 
the modern Lamarckian hypothesis as established, or 
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even as verisimilar. If that hypothesis were verified 
the whole contention would fail. 

Sir Archdall Reid’s chief point is that it would be 
a great benefit to science if all branches of it which 
deal with life adopted a like classification of “charaoe 
tors.” At present biologists generally classify 
characters as “innate” or “acquired,” while physio¬ 
logists tend to classify characters from the point of 
view of the influences, or “nurture,” which produce 
them. He takes, for instance, the case of a hand, a 
sixth digit on it, and a scar on it. The physiologist 
says all these characters are products of some kind 
of nurture, and tries to find out what kind it is. 
That is the physiologist’s business. The biologist, 
concerned mainly with “nature,” says the hand and 
the sixth digit are 44 innate” and the scar “acquired.” 
In a certain sense both are right. But the physio¬ 
logist’s language implies that all “characters ” are 
both inborn and acquired, while the biologist’s im¬ 
plies that some are “ inborn ” and some “acquired.” 
The language of the physiologists is always clear, 
while that of the biologists is very oflen obscure. 
Hence, probably, the absence among physiologists of 
the great divergences of opinion which exist among 
biologists. 

Physiologists arc mainly concerned with the 
development of the individual; biologists with heri¬ 
tage and evolution (or change in the heritage). 
Assuming that most biologists of the present day 
hold that heritage passes down the germ-tract, may 
it not be argued justly that if the child has a hand like 
the parent, there is no change in “nature” or “nur¬ 
ture”; that if the child has a sixth digit which the 
parent had not, there is a change in nature, or heri¬ 
tage, but none in “nurture”; and that if the child 
has a scar, there is no change in heritage, but only 
one in nurture? It therefore appears to me that Sir 
Archdall Reid’s chief contention is very soundly based. 
If we think of a hand, scar, and sixth digit as 
“ characters ,” as the physiologist does, they are all 
alike products of nature and nurture (innate and 
acquired); if we think of them as likenesses and 
differences between individuals , the hand indicates an 
innate likeness, the digit an innate difference, and 
the scar an acquired difference; and if we think of 
them in terms of the germ-plasm, the hand and the 
scar indicate no change, but the digit is a change 
(or, in biological language, a “variation”). 

The burden of Sir Archdall Reid’s complaint is that 
biologists have thought and expressed themselves in 
terms of “characters,” not of the germ-plasm; and 
that this has largely caused the misleading question, 
widespread beyond all scientific borders, as to whether 
“nature” or “nurture” is the stronger influence. 
This is especially notable in relation to the produc¬ 
tion of “characters” in the higher animals, and 
most of all to that of the most distinctive characters 
of man. Sir Archdall Reid thus insists that a vague 
terminology has caused neglect of the evolution of 
the power of developing in response to functional 
activity; and that, with a more precise terminology, 
the simple statement, “ Variations are the sole cause 
of non-inheritance; apart from variations, like 
exactly begets like when parent and child develop 
under like conditions,” will cover almost the whole 
field and thus leave biology free to deal with the 
many problems of immense scientific and practical 
importance which concern it. 

In my own inquiries I have found that the common 
assumption of human characters being rigidly divisible 
as to their origin into two groups, “Innate** or 
44 acquired,” constitutional or environmental, Is 0 
cause of much confusion; and I think that the Import; 
of Sir Archdall Reid’s exposition of this matter has 




February 10,1921] 


NATURE 


759 


not been accorded adequate attention or weight. Nor, 
after studying the discussion of it in Nature, can 1 
see any material difference between the views of Sir 
Ray Lankester and those of Sir Archdall Reid, 

H. Bryan Donkin. 

London, February i. 

The Scientific Glassware Industry. 

I have read with very great interest the article on 
the optical glass industry published in Nature of 
January 20, and should like to direct attention to the 
condition of the scientific and illuminating branches 
of the glass industry, which arc in the same 
position as the optical section and of equal import* 
ance to the nation. The manufacture of scientific 
glassware, practically non-existent in the country 
prior to 1914, was undertaken by several glass- 
makers at the urgent request of the Government, 
which, shortly after the outbreak of hostilities, dis¬ 
covered that the prosecution of the war was in danger 
of being impeded owing to the lack of supplies of 
these articles. The progress made in the manufac¬ 
ture of this apparatus has been very remarkable, 
especially when taking into consideration the com¬ 
paratively short time it has been in existence in this 
country and the great difficulties with which the 
manufacturers had to contend. The latter have, how- 
ever, succeeded in producing glass which is in many 
cases superior to German or Austrian pre-war glass, 
although it is freely admitted that in the early days 
the glass produced was in some cases of extremely 
bad quality. This has now been remedied, and one 
may fairly claim that, as regards both the quality of 
the glass and the technique and workmanship, British - 
made scientific apparatus now is among the best that 
can be produced anywhere. 

The industry is, however, in grave danger of being 
again completely lost to this country. Owing to pre¬ 
vailing conditions Germany, Austria, and Czecho¬ 
slovakia are trading under conditions which make it 
impossible for British manufacturers to compete, and 
the factories have no alternative but to cease work 
almost immediately unless the Government gives some 
very definite assurance that the promises it made 
when it asked the manufacturers to undertake this 
work will be very shortly redeemed. The industry 
has not been in existence sufficiently long to enable 
the manufacturers to create reserves to fight and 
meet this competition in the ordinary way. On the 
contrary, the present loss to those engaged in the 
industry is extremely large, and it is mainly for this 
reason that they gmnot continue production without 
the assistance of the Government, the most suitable 
form of which would be legislation on the lines of 
the Dyes Bill. The large majority of users of indus¬ 
trial and scientific apparatus have considered this 
question, and have joined with the manufacturers in 
urging upon the Government the necessity for imme¬ 
diate action in order that they shall not again have 
to rely upon foreign countries—and possible future 
enemies—for supplies of glass which is so vital, not 
only to the scientific and industrial worlds, but also 
to the very defence of the nation. 

T. Lester Swain. 

The British Chemical Ware Manufacturers’ 
Association. Ltd., 51 Lincoln’s Inn Fields, 
London, W.C.a, January 31. 


Greenland in Europe. 

With reference to the letter bv “T. R. R* S.” in 
Nature of January 27, p. 694, I may be allowed to 
add -some explanatory remarks which .could not be 
included in the very condensed synopsis of my Cardiff 
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paper. The map showing Spitsbergen as “Green¬ 
land ” appears in “An Easy Introduction to the Arts 
and Sciences,” by R. Turner, jun., LL.D-, late of 
Magdalen Hall, Oxford, author of “An Easy Intro¬ 
duction to Geography,” etc. The copy cited is the 
fifteenth edition of that work, and it was issued in 
1812 by Longman and other London booksellers. The 
first edition may be assumed to have been printed 
about twenty years earlier, with or without that map. 

It is difficult for us to determine how far the nomen¬ 
clature of the 1812 edition was then regarded as old- 
fashioned, To this very day we call the ocean that 
stretches from the west coast of Spitsbergen south¬ 
ward to the Arctic Circle “ the Greenland Sea.” For 
what length of time that expanse of water has borne 
that name is an interesting question; at any fate, 
there is no room for doubting that our seventeenth- 
century whalers and mariners regarded the Spits¬ 
bergen region as specially “Greenland.” 

As for the passage from Goldsmith’s Geography, 
quoted by “T. R. R. S.” as indicating another point 
of view, he will find, I think, on fuller consideration, 
that it does not conflict with the mao of 1812, because 
Goldsmith’s statement that icebergs or ice-floes “are 
to be met with on the coasts of Spitzbergen, to the 
great danger of the shipping employed in the Green¬ 
land fishery,” clearly implies that the scene of “the 
Greenland fishery ” lay off the western seaboard of 
Spitsbergen. That the latter name was given in the 
first place to the mountain peaks is manifest; indeed, 
an Arctic voyager of 1653 illustrates the different 
application of the two terms. On his outward voyage 
towards Vaigatz his ship sighted the distant peaks of 
“Spitzbergen” to northward, but when a visit was 
afterwards paid to the great whaling station in that 
archipelago he speaks of the land as “Greenland.” 
Probably the two names have been used interchange¬ 
ably for many generations. David MacRitchie. 

Edinburgh, January 29. 


Tho Mild V/cather. 

In continuation of the leLter on the above subject 
in Nature of January 20, it may be of interest to 
give a few facts for the calendar month of January, 
since high temperatures were so persistent throughout. 
From the beginning to the end of the month there 
was n neck-to-neck race for record temperature 
between the Januarys of 1916 and 1921. The tem¬ 
perature at Greenwich for the civil day as published 
by the Registrar-General *s weekly returns shows the 
supremacy for warmth to be rlaimed by January of 
the present year, when the mean for all the maximum 
readings was 50-0° F., the minimum 40-8°, and the 
mean of the mean maximum and minimum 45*4°. 
For January, J916, the corresponding means were 
50-4°, 40-1°, and 45-3°. There is only a triflingdifference 
between the results for the tw r o Januarvs, which are 
the warmest during the last eighty years. In January, 
1976, the days were slightly warmer than in 1921, 
whilst in January, 1921, the nights were appreciably 
warmer than in 1916. 

The two years 1916 and 1921 are the only instances 
with the January mean maximum temperature 50 0 
or above, and they are also the onlv instances with 
the mean minimum temperature 40 0 or above. In 
January, 1916, there were nineteen days with the 
shade temperature 40° or above, and eighteen such 
warm days in January, 1921; whilst in 1916 there 
were three nights with the temperature 45 0 or above, 
and in 1921 nine correspondingly warm'nights. In 
both years the mean temperature for January was 
above the normal. Char. Harding. 

65 Holmewood Gardens, SrW.2, February 4. 
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The Leader Cable System. 


S O far back as 1893 the idea was conceived of 
using 1 electric signals transmitted through a 
submarine cable to guide ships past dangerous 
places. But it was not until Prof. R. B. Owens, 
of McGill University, began investigating the sub¬ 
ject that what is now known as the leader cable 
system took practical shape. Prof. Owens took 
out certain patents in 1901-3, and these were later 
presented to the Admiralty, which has decided to 
allow anyone who wishes to do so to use them 
without paying royalty. 

When Prof. Owens first began his researches 
the thermionic-valve amplifier was not in exist¬ 
ence, and from lack of this important adjunct to 
its efficiency the leader cable could not be put to 
practical use, as the signals originated by it were 
not strong enough for navigational purposes. 
The invention of the amplifier enabled this defect 
to be overcome, with the result that during the war 
leader cables were employed both by ourselves and 
by the Germans. Such cables have since been laid 
at Portsmouth, New York, and Brest. 

In all these installations the underlying prin¬ 
ciple employed is that devised by Prof. Owens, 
but considerable improvements have been made in 
the details of the apparatus and in the manner of 
using it. These advances arc mainly the result of 
work carried out at various Admiralty experimen¬ 
tal stations, particularly at Portsmouth, where a 
cable 17 nautical miles in length has been laid 
along the eastern approach to the harbour. The 
working of this cable was demonstrated to the 
foreign naval attaches recently. 

A leader cable system comprises a submarine 
cable laid in any waters where it is desired to 
facilitate navigation. The sea end of the cable is 
earthed, whilst the shore end is taken into a trans¬ 
mitting station and there connected to one ter¬ 
minal of an alternating dynamo, the other terminal 
of the alternator being connected to earth or the 
sea. In the cable at the shore station a power- 
operated signalling key is inserted by means of 
which the current in the cable can be made or 
broken so as to transmit through the cable any 
pre-arranged signals or Morse letter. In order 
that a ship may be able to locate the cable and 
follow dong it a receiving apparatus is fitted in 
her, or a portable set may be taken on board by 
the pilot. This apparatus consists of two coils 
of wire, one on the port and one on the starboard 
side, which are connected to an amplifier and tele¬ 
phones on the vessePs bridge through a change¬ 
over 'switch. In the telephones the signals given 
out by the cable are heard as a sharply pitched 
musical note. 

The electric current in a leader cable is an 
alternating one, and the actual field distribution 
arising therefrom is complicated by the fact that 
the return current appears to be mainly concen¬ 
trated between the cable and the sea surface, 
Considering the case of a continuous current in 
the cable and a return -path through sea water in 
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the vicinity of the cable, the resultant magnetic 
field in the air above the cable will contain cir¬ 
cular lines of force due to the constant current in 
the cable and horizontal lines of force due to 
the return current in the sea water. Assuming 
the return current to be distributed uniformly and 
thus to constitute a sheet of current the magnetic 
field of which is horizontal and at right angles to 
the cable, the resultant field will be horizontal 
directly over the cable, vertical some distance 
away, and again approximately horizontal, but in 
the reverse direction, at a considerable distance 
from the cable. 

If instead of a current of constant intensity an 
alternating current is passed through the cable, 
electric currents in a direction opposed to those 
in the cable will be induced in the sea water, and 
the intensity of these induced currents will be 
greatest near the cable. Above the surface of the 
water the lines of force due to these induced 
currents will be slightly curved to the surface, but 
the general direction of the field will be opposed 
to that due to the current in the cable. In the 
final resultant field the points of inversion are 
moved towards the cable. With increase in the 
frequency of alternation the induced currents 
increase in intensity, and as a result the points of 



inversion (X and Y, Fig. 1) move closer together 
as the frequency increases. 

When the hull of a ship is brought into the 
vicinity of the cable that part of the ship—and the 
space adjacent to it—farthest removed from the 
cable will be‘screened to some extent. The ship 
being a good conductor, electric currents are 
induced in its outer surface when an alternating 
current flows through the cable. When the ship 
is broadside on to the cable these sheets of current 
flow fore and aft and give rise to a magnetic field 
parallel to the surface of the ship. If the in¬ 
tensity of the magnetic alternating field giving 
rise to these induced currents is greater on one 
side of the ship than on the other, then the 
resulting magnetic field will be greater on the 
former side. 

When a steel or iron ship lies directly over the 
cable the intensity of the magnetic field is appre¬ 
ciably increased because of the presence of, the 
ship, but the intensity is small over the deck 
because of the screening effect of the hull. If on 
each side of the ship a square frame is placed*, 
and if on these frames a number of turns of wfap 
arft wound, thus forming a' coil, some of thejtnej* 
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of force will pass through these coils. When the 
ship lies directly over the cable the number of lines 
of force passing through each coil will be equal, 
and the strength of the signals heard in each coil 
will be equal also. But when the ship is on one 
side of the cable the strength of the signals 
received in the coil nearest the cable will be the 
louder. By this variation in the strength of 
signals the navigator is able to tell which side of 
the cable his ship is on. 

Experiments made at Portsmouth show that the 
best position for the coils to be placed is with their 
centre not farther than within 18 in. from the 


stripped back for a distance of 6 ft. so as to make 
good electrical connection with the sea. The 
inboard ends of the cables are connected to the 
receiving apparatus on the bridge through a twin 
wire led from the stern. The *chief difference 
when using the electrodes instead of coils is that, 
as with the former there is no screening effect, the 
signals received do not indicate which side of the 
leader cable the ship is on. To ascertain this it 
is necessary to maintain a steady course for some 
few minutes and to observe whether the strength 
of the signals increases or decreases. 

In the receiving apparatus aboard ship two leads 



Fhs, Position of Portsmouth loader cable. The broken line turning from the end of the cable indicates the direction of a proposed 
extension of the cable which would enable ships proceeding up-Channel to fix their position in thick weather by crossing the cable 
twice at tb* points indicated. 


ship’s side and the bottom edges of the coils 
inclined outward at an angle of 15° to the vertical. 
When they are so placed screening is satisfactory up 
to 400.yards, the maximum range is approximately 
600 yards, and fairly good signals are obtained 
even if the cable is approached at a steep angle. 

The range at which signals from a leader cable 
can be received will be largely increased if in place 
of coils being used two electrodes are towed astern 
of the Ship, these being insulated cables of 
approximately 50 and 150 yards in length, with the 
ib^ulation at the outboard ends of the cables, 
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are taken from each coil to a change-over switch 
installed on the bridge in such a position that it is 
easy of access to the navigating officer. Two 
leads are taken from this switch to an amplifier 
of the three-valve low-frequency transformer type, 
using a 4-volt filament battery and a 6o-volt anode 
potential. The telephones, are connected directly 
with the amplifier, and can be fitted with a head¬ 
piece or a single receiver. By using a more power¬ 
ful amplifier it is possible to install a loud-speaking 
telephone repeater which will enable the signals 
to be heard bv ah standing on the bridge, By 
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working the change-over switch the navigating j 
officer is able to detect, from the strength of the I 
signals in the coils, which side of the cable his I 
ship is on, as the signals will manifestly be loudest ! 
in the coil nearest to the cable. j 

The greatest length of leader cable in use is | 
forty miles. For a longer distance than this it I 
would be necessary to pay special attention to 
decreasing the continuity resistance of the cable i 
and the capacity between the core and earth in 
order to reduce the current attentuatjpn. This 
would probably lead to a very expensive cable 
being required. So far experiments have not been 


carried out in a greater depth than 30 fathoms, 
but there is evidence that as the depth of water 
increases, the strength of signals to one side (say 
300 yards) from the cable does not decrease so 
rapidly as is the case directly over the cable, but 
the motion of a ship does not materially affect the 
reception of cable signals by her. It is also 
possible for a ship to receive visual signals, 
instead of audible ones, from a leader cable. In 
that case electric lamps are lighted by the current 
from the cable. But the visual system has not 
been developed to such a practically useful stage 
as the system described above. 


Lake Victoria and the Sleeping Sickness. 1 


O NE need not yet have reached extreme old 
age to remember something of the extra¬ 
ordinary interest excited by the discovery of the 
great Victoria Lake and the unveiling of the 



Flo. i.—Fly beach on Damba Ule; a favnurito breeding ground is under the 
the right. From “ A Naturalist on I,ake Victoria.’' 

sources of the Nile by Speke and Grant. A wide j 
field for the imagination was opened up by the j 
news of a vast expanse of water, second only to 
Lake Superior among fresh-water lakes, in the j 
interior of the African continent. Dr. Carpenter’s 
narrative enables us to substitute reality for 
romance, and to make the acquaintance of a 
country of groat beauty and charm, marred, un¬ 
fortunately, by the terrible plague of sleeping 
sickness. 

The main object of the author in his visit to 
the great lake was the investigation of the bio¬ 
nomics of Glossina palpalis, the tse-tse fly which 
carries the trypanosome of sleeping sickness. This 

1 " A Naturalist on Ijike Victoria : with an Account of Sleeping Sicknett 
and the Tsa-Tse Fly." By Or, <j. D. H. Carpenter. Pp. axiv+aas*!- 
2 plates. (London; 1’. Fisher Unwin, Ltd , iqjo.) Prlces8r.net. 
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important work, which was carried on under the 
auspices of the Tropical Diseases Committee of 
the Royal Society, involved a residence of about 
four years on one or other of the numerous islands 
which stud the northern part of 
the lake, preceded by a stay of 
some months at Jinja, on the 
mainland. The outbreak of war 
in August, 1914, caused an un¬ 
fortunate interruption in Dr. 
Carpenter’s labours; for the ex¬ 
igencies of active service kept him 
employed in various parts of 
German and Portuguese East 
Africa until November, 1918, 
when he was released from duty 
and returned to Uganda. 

In spite of this and other inter¬ 
missions, the author has been able 
to put upon record, as Prof. 
Poulton remarks in his preface, a 
really wonderful body of observa¬ 
tions. The earlier chapters of his 
work contain a useful rSsumS of 
our present knowledge of the 
natural history of G. palpalis in 
its relation to other factors which 
contribute to the spread of the 
disease, such as the presence of 
game. It is needless to say 
greater part of this now inti¬ 
mate knowledge we are indebted to the 
admirably devised and painstaking observa¬ 
tions and experiments of Dr. Carpenter him¬ 
self, as may be seen at greater length in the 
official reports of the Sleeping Sickness Com¬ 
mission. It is satisfactory to know that the 
author, as a result of his careful study of the 
habits of the pest, sees some hope, if not of exter¬ 
minating the fly in certain regions, yet of dim¬ 
inishing its numbers to a point at which it may 
cease to be dangerous. This, it appears, can be 
done by constructing artificial shelters which are 
highly attractive to the fly, and systematically 
destroying the pupa? that are formed therein. An 
alternative plan, viz. the extermination of the 
Situtunga antelope (Tragelaphus Spekei ), the 


bushes at the gap on 
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natural reservoir of the trypanosome, is pro¬ 
nounced by Dr. Carpenter to be impracticable. 

His descriptions of the sights and sounds of 
the lake and its islands give a lively idea of the 
interest of the naturalist’s surroundings. “The 
colouration,” he says, “in the bright sunlight 
during one of the clear days charac¬ 
teristic of the heavy rains is really 
wonderful in its brilliancy. From 
high ground one looks over the top 
of vividly green forest towards dis¬ 
tant purple islands set in a sparkling 
deep blue lake, which is stirred into 
white-capped waves by the prevail¬ 
ing south-east breeze. So clear is 
the atmosphere at this time, especi¬ 
ally in the evenings, that from 
Bugalla Island some of the indivi¬ 
dual houses at Entebbe, on the main¬ 
land, twenty-five miles away, could 
be distinguished with the naked 
eye. ” 

Some of the voices of the night are 
thus described: “The thunderous 
snortings of hippos, the muffled bark 
of the Situtunga, break in upon the 
continuous shrill tinkling sound, 
curiously suggesting sleigh bells, 
produced by thousands of small 
frogs along the shore. Crickets 
chirp all round and in the house, and 
durine the rains one enormous species, sitting 
just inside the mouth of its burrow, makes the 
earth resound with a continuous high-pitched 
buzzing. M 

The last seven chapters of the hook contain a 


mass of valuable observations on the fauna, espe¬ 
cially of the group of islands south of Entebbe, 
and of the Sesse archipelago in the north-west 
portion of the lake. The chapters on the insect 
life are of especial interest, more particularly the 
minute account of the wonderful mimic. Pseud- 



Fig. 2.—The raised beach of Nganiba cleared of vegetation up to the edge of the foreat 
behind. From “A Naturalist on Lake Victoria.” 


! acraea eurytus, in relation to which Dr. Car¬ 
penter’s criticism of the mutation theory will be 
read with interest. The book is well illustrated 
by photographic views and other plates, which arc 
excellently reproduced. F. A. D. 


Industrial Research Associations. 

IX.—British Boot. Shoe. and Allied Trades Research Association. 


By John 

D URING the year 1918 a few prominent 
Northampton business men felt that it 
would be advantageous to encourage scientific 
research in connection with the boot, shoe, and 
leather industries. The Northampton Boot 
Manufacturers’ Association was approached and 
promised support, as also did the more prominent 
leather manufacturers; but at first it was intended 
that only a local research scheme should be set 
on foot, conducted jointly by the Northampton 
boot, shoe, and leather manufacturers. The 

Research Department was asked for advice, 
and the secretary, Sir Frank Heath, having at¬ 
tended a conference at Northampton on Septem¬ 
ber 24, 1918, urged strongly that a British Re¬ 
search Association for ihe boot and shoe industry 
should be established which should be national 
in its scope, and should work in co-operation 
with the Government Department, It was also 
decided that a separate association should be 
formed for leather manufacture, but that the Boot 
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Blakeman. 

and Shoe Research Association should invite 
leather manufacturers to membership, as they 
would have many problems in common. 

The Northampton Boot Manufacturers * Asso¬ 
ciation promised an annual subscription of 375/. 
for live years, which has been raised by a levy of 
yd. each on the average number of employees, 

I while the minimum subscription for any firm is 
three guineas per annum. The council of the 
Research Association has undertaken that the 
total contributions from members shall be not less 
| than 500/. per annum for five years, and the Re- 
! search Department will then contribute a sum 
j equal to that contributed by members up to a 
I limit of 1500k per annum. 

The association began in Northampton as a 
local effort, and its organisation has consequently 
centred round the Northampton Technical School, 
The work that has been accomplished so far has 
been made possible only by having the equipment 
and staff of the technical school available. The 
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organisation, however, is such that if at any time j 
the association develops to such an extent that it 
would be an advantage to separate from the tech¬ 
nical school, this could be done without difficulty. 
In any case, the work that the association has set 
before itself can be done efficiently only by 
national effort, and as interest in the work 
spreads, the question of the relation of the asso* 
ciation to other centres of industry and to educa¬ 
tional institutions will have to be reconsidered. 

The main objects of the association are : 

(1) To establish a reference index for the trade by 
the systematic collecting, filing, and circularising of 
information, and the building up of a technological 
museum. 

(2) To establish a scientific laboratory for analysing, 
testing, and standardising materials used in boot and 
shoe manufacture, 

(3) To investigate the applications of science and 
scientific methods to the industry. 

(4) To investigate suggestions for new materials 
and processes. 

(5) To improve scientific and technological teaching 
in connection with the industry. 

The boot and shoe industry is somewhat peculiar 
in its character. It does not effect any chemical 
or physical change in the structure of materials, 
but simply collects the highly finished products of 
other industries, assembles them, and converts 
them into boots. There are a large variety of 
materials used, the chief one being leather, and 
little attempt has been made in the past to apply 
scientific tests to these materials or to standardise 
them. The materials have to fulfil certain tech¬ 
nical conditions, both in manufacture and in wear, 
and the Research Association will study these 
materials with the object of expressing their pro¬ 
perties in terms of physical and chemical con¬ 
stants, and of seeking the correlation between 
them and the practical properties required in 
manufacture and wear. 

In the manufacture of boots there are also a 
very large number of small processes of a highly 
specialised character, for which a large variety 
of extremely complex machines are required. The 
development of these machines comes to-day 
almost entirely from the engineering side, 
although they arc subject to the criticism of the 
practical boot and shoe man who operates them. 
So far there has been little effort to reduce these 
processes to written descriptions with the object 
of arriving at an agreement as to the best methods 
of performing them. 

A materials chart and a processes chart have 
been printed and issued to members (copies of 
which may be obtained from the secretary, Tech¬ 
nical School, Northampton). The objects of these 
charts are as follows :— 

(a) To present in a concise form a survey of the 
problems which may arise in the working of the 
association, and of the questions on which information 
may be desired. 

(b) To form a basis for the systematic filing of 
information. 

(e) To secure the co-operation of members of the 
association in collecting the most useful information. 

NO. 2676, VOL. I06] 


Specimen entries from these charts are given 
below : 
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Each square in the charts is intended to sug¬ 
gest a field of investigation— e.g. M. hi b would 
deal with the chemical analysis of toe hardeners, 
P. 120 b with the various machines used for pull¬ 
ing over. The materials chart contains 192, and 
the processes chart 200, entries. 

In the preliminary period to date, the associa¬ 
tion has investigated problems proposed by 
members, some minor and some important, and 
has separated out the problems for immediate in¬ 
vestigation. Among those which have been 
attacked are :— 

(1) Analyses of tanning liquors. 

(2) Detection of adulterants in linings. 1 

(3) Detection of free acid in insole leathers. 

(4) Tensile strength of threads, waxed and un- 
waxed. 

(5) Tensile strength of linings, loops, etc. 

The most important of the questions demanding 
prompt investigation are :— 

(0 The suitability of various leathers for welted 
insoles, the properties required, and the methods of 
manufacture most likely to yield those results. A 
special committee is conducting this Investigation. A 
general investigatiqn of sole leathers is to come later, 

(2) The cracking of patent leather. 

(3) Complete analyses of gums and adhesives used 
in the industry. 

{4) The testing of all threads used in the industry, 
and the effects of gums and- waxes on them. 

($) Finishing of chrome leather soles. 

(6) The effects of perspiration on leather. 
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A large amount of experimental work has been 
done on the mechanical behaviour of leather under 
tension, repeated bending' to test fatigue effects, 
and abrasion. Some of these results have been 
given in a printed paper entitled “ Experiments on 
the Wearing of .Bottom Stock Leather under 
Abrasion, " copies of which may be obtained from j 
the secretary at the address given above* 

The nature of the problems which are considered j 
likely to be of immediate importance may be illus- ] 
trated by the questions which have arisen in the i 
work of the special committee on welted insole 
leather. This committee was set up to consider ' 
the properties required in leather to render it j 
satisfactory for welted insoles, to seek the relation j 
between different tannages and the extent to which ! 
the desired properties are produced, and to set up 
a standard for an adulterant-free welted insole. 

During the process of manufacture the leather 
must be such as admits of a satisfactory and 
durable seam in the process of welt sewing and 
in wear. It should behave in an ideal manner in 


its relation to the perspiration from the feet. 
Most of the English tanners who produce this 
kind of leather have submitted samples of their 
products, and these samples are being submitted 
to the following kinds of tests :—■ 

(il Wearing tests on hot and dry feet. 

(2) Chemical analyses giving percentage of ash, fat, 
moisture, hide subsiance, tannin, and water solubles. 

(3) Microscopic examination of fibres. 

(4) Physical and chemical tests, including tension, 
abrasion, fatigue on repeated bending, Water penetra¬ 
tion, drying after wetting, and the tearing strength 
given by the channel cut in a standard manner. 

In conclusion, it must be stated that the Boot 
and Shoe Research Association has been set up 
on a very modest scale, with some uncertainty as 
to the extent to which scientific methods can be 
applied to the industry. Experience to date has 
shown that definite and important lines of in¬ 
vestigation do exist, and it is hoped that the work 
of the association will extend. 


Obituary. 


Dr. J. C. Cain. 

T\ R. JOHN CANNELL CAIN, whose death oc- 
curred suddenly at his residence in Brondes- 
bury Park on Monday morning, January 31, at 
the early age of forty-nine, was the eldest son 
of the Rev. Thomas Cain, of Stubbins, 
Lancashire, and was born on September 28, 
1871, at Edenfield, near Manchester. He received 
his education at the Victoria University (Owens 
College) and at the Universities of Tubingen and 
Heidelberg, obtaining the B.Sc. in the Honours 
school at Owens in 1892, and the D.Sc. at Tubin¬ 
gen in 1893. It was after he had migrated from 
TQbingen to Heidelberg in the autumn of 1893 
that the writer of this notice first met him. He 
returned to Owens College for a short time 
in 1894, where he worked with W. A. Bone, but 
it is evident that at this period he was already 
feeling drawn towards that field of organic chem¬ 
istry to which he ultimately devoted his life, for 
in 1895 he resisted the lure of research in the 
rapidly developing organic school at Manchester 
and entered the works of Messrs. Levinstein, Ltd., 
of Crumpsal Vale, where he remained until 1901. 
It was during this period of his career that the 
writer became intimately acquainted with him, for 
-they lived in the same house at Cheetham Hill, 
the writer working at research at Owens College, 
and Cain at Crumpsal. Many were the discussions 
on dolour chemistry which were held during the 
evenings, and it was here that it was decided to 
write the book which ultimately appeared under 
the title of “The Synthetic Dyestuffs ” in 1905. 

0 <un did not, however, remain long at Levin¬ 
stein’s, and in 1901 he became head of the chem¬ 
istry and physics departments of the Municipal 
Technical School at Bury, in Lancashire, where 
NO. 2676, VOL. 106] ’ 


he started, with Frank Nicoll, the important series 
of researches on the rate of decomposition of diazo¬ 
compounds, three parts of which were published 
during 1902 and 1903. At this stage he also com¬ 
menced his study of the diphenyl compounds, an 
investigation which, as will be seen, he continued 
at a later date elsewhere. As an outcome of his 
research work, Cain obtained the degree of D.Sc. 
in the University of Manchester in 1904, being 
one of the first three to receive the highest degree 
of the newly created University. Nevertheless, 
his love for the practical side of his science 
prompted him in 1904 to leave the Bury Technical 
School and to take up the post of manager and 
head chemist to Messrs. Brook, Simpson, and 
Spiller, of London, a position in whidli he re¬ 
mained until 1906, when he was appointed editor 
of the Chemical Society’s publications, an office 
he held at his death. 

During the period of his editorship Cain spent 
much of his spare time at research, and in 1907 
published his theory of the constitution of the 
diazo-compounds, an ingenious attempt to har¬ 
monise much conflicting evidence, which, 
although it has not found general acceptance, yet 
still affords the simplest means of explaining many 
*of the reactions of these very reactive substances* 
Tn 1908 Cain published the first edition of his* 
41 Chemistry of the Diazo-Compounds,” a book 
which contains a complete account of these valu¬ 
able substances. Although during this period he 
was handicapped by the strenuous work required 
by his office, and to a certain extent by the lack 
of laboratory accommodation, he was able to con¬ 
tinue his research work on the diphenyl com¬ 
pounds, and in conjunction with Miss Mickle- 
thwait, Dr. Brady, and others he published 



7 66 


NATURE 


[February 10,1921 


three parts of the series. Perhaps one of 
the most interesting features arising out of this 
work was the final demonstration that there arc 
two distinct o-dinitrobenzidines yielding distinct 
acetyl derivatives and distinct dinitrodiphenyls, 
phenomena which, it is suggested, are due to a 
form of isomerism which depends on the limita¬ 
tion of the free rotation of the singly linked carbon 
atoms. 

During the war Cain placed his services where 
they were most needed, and as chief chemist to 
the Dalton Works of British Dyes, Ltd., at Hud¬ 
dersfield, he was responsible for much of the work 
which has led to the reorganisation of our dye 
industry. He also, for a short time, acted as 
superintendent to H.M. factory at Hackney Wick. 
The services he rendered to the Chemical 
Warfare Committee were especially valuable, 
because to him was allotted the task of searching 
the literature for substances likely to be of a 
noxious character. This, to the writer’s know¬ 
ledge, he did in no uncertain manner. 

During recent years Cain produced a new edition 
of the " Chemistry of the Diazo-Compounds, ” a 
valuable and interesting book on the “ Inter¬ 
mediate Products,” and a revision of vol. i. of 
“ Roscoe and Schorlcmmcr. ” It will be seen, 
therefore, that Cain was an organic chemist 
of no mean order, especially in connection 
with the theory and practice of his favourite 
subject. That he was an editor who carried 
out the duties of his editorship with the 
thoroughness which characterised all his actions 
the publications of the Chemical Society for fifteen 
years bear witness; but it will be neither as an 
organic chemist nor as an editor that he will be 
remembered best, because he occupied a position 
alone, in that he possessed a knowledge of chem¬ 
istry and of chemical data which can only he de¬ 
scribed as encyclopaedic. He was, in fact, a living 
" Beilstein," and no question seemed to come to 
him amiss. Woe betide the man who ventured to 
ignore the previously published work of others, 
Cain soon pointed out his error to him. The writer 
can recall an instance in which he had happened 
to forget a previous paper published by himself 
on the same subiect and to which Cain at once 
directed his attention. 

Cain had an exceedingly lovable disposition. 
His loss to his friends will be grievous, and to 
science one which it will be hard to repair. 

J. F. T. 

Chart,f.s Howard Fagan, C.B.E., I.S.O. 

Mr. C. E. Fagan, secretary of the Natural 
History Departments of the British Museum, died 
at his residence in West Kensington on 
January 30, after an illness which commenced 
about a month earlier. A short account of the 
value of his services to the museum was published 
in Nature of January 13, p. 63ft, in a notice of 
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his impending retirement, which was to have 
taken place on March 31 next. 

Mr. Fagan s immediate ancestors were in the 
Diplomatic Service, and he himself possessed to 
a remarkable degree qualities which might well 
have led to high distinction in the same career if 
he had adopted it. He was born at Naples on 
Christmas Day, 1855, when his father was Secre¬ 
tary of the Legation in that city. At the age of 
nine he came to England and was placed under 
the charge of Sir Anthony Panizzi, being sent to 
school at Leytonstone. After Sir Anthony's re¬ 
tirement from the post of principal librarian of 
the British Museum, Mr. Fagan was frequently at 
his house, where Mr. W. E. Gladstone sometimes 
joined them in a game of whist. In 1873 he 
entered the British Museum, and he afterwards 
followed the natural history collections to the 
South Kensington branch, where the remainder of 
his work was done. He became assistant secre¬ 
tary in 1889, and he was appointed secretary of the 
Natural History Departments in 1919, in special 
recognition of his services, as a part of the re¬ 
organisation consequent on the retirement from 
the directorship of his contemporary, Sir Lazarus 
Fletcher, who died on January 6 last. 

Mr. Fagan was a man of wide and varied tastes. 
He had a strong love for natural history ; but he 
was also interested in art, on which he was well 
informed, and in European history. He could 
speak with authority of the Napoleonic cam¬ 
paigns, on which he had a good library, and he 
had also a wide knowledge of the history of the 
Victorian era. He was ioint-author with Mr. 
Andrew W. Ture of a book on this subject, 
entitled 4< The First Year of a Silken Reign.” 
He was interested in every form of sport, and 
he never missed a University boat race from the 
year in which he came to London to the last year 
of his life. His knowledge of the history of 
English racing w f as of good service to the museum 
in the formation of a collection of distinguished 
racehorses. During the recent war he organised 
propaganda work, which was important in in¬ 
forming our Allies of the efforts made by this 
country in the great struggle. In view of his 
ancestry, w r hich was partly Italian, and of his 
artistic tastes, it is not surprising that he had a 
special affection for Italy, which he often visited. 

It is impossible to speak too highly of the 
services Mr. Fagan rendered to the Natural 
History Museum. Events beginning with Sir 
William Flower’s illness while still director placed 
important responsibilities in his hands, and the 
administrative experience thus gained was of the 
greatest use to Flower's successors in that post, 
while he worthily upheld the interests of the 
museum during periods of interregnum. He pos¬ 
sessed conspicuous tact and remarkable insight, 
and he had an extraordinary capacity for forming 
a correct judgment on a difficult question, these 
qualities gave him an exceptional position in the 
museum, and his colleagues who sought his assist- 
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ance rarely left him without feeling that they had 
gained by hearing his opinion. The view which 
he took of the functions of the National Museum 
was a broad one. Its obvious purposes were to 
serve as a treasure-house for the accumulation of 
specimens and to educate students and the general 
public in all that pertains to natural history. But 
he thoroughly realised the importance of making 
it a centre of research, and there can be no ques¬ 
tion that his initiative was responsible,for many 
new departures which have materially assisted in 
the advancement of knowledge. In his opinion, 
an institution supported out of public funds had 
the responsibility of giving practical service to 
the nation, and he welcomed opportunities of 
showing that this could be done. The consulta¬ 
tive functions of the museum have been increas- 
ingly appreciated in recent years, and particularly 
during the war, a result largely due to his influ¬ 
ence. Its advice has been repeatedly sought by 
other Government Departments in such matters 
as the protection of birds and other animals in 
our Colonial possessions, the part played by in¬ 
sects and arachnids in the spread of disease, and 
the extraordinary development of the whaling in- 
dustry during the last fifteen years, in questions 
relating to fishery problems, and in many other 
practical applications of zoology, botany, geology, 
and mineralogy. 

On many occasions Mr. Fagan was specially 
concerned in promoting scientific expeditions, 
among which may be mentioned those to Ruwen- 
zori, 1907, and to Dutch New Guinea, 1909--1 1 
and 1912-13, the collections in the museum being 
largely augmented in these ways. By his per¬ 
sonal influence he was responsible for inducing 
private benefactors to present numerous collec¬ 
tions and important specimens. He was hon. 
treasurer to the International Ornithological Con¬ 
gress in 1905 and to the Society for the Promo¬ 
tion of Nature Reserves, British representative on 
the International Committee for the Protection of 
Nature in 1913, and a member of the Council of 
the Royal Geographical Society and of other scien¬ 
tific bodies. He organised the exhibits of the 
British section of the International Shooting and 
Field Sports Exhibition, Vienna, 1910, of the 
Festival of Empire and Imperial Exhibition (game 
fauna section), Crystal Palace, 1911, and of the 
British section, Ghent Exhibition, 1913, illustrat¬ 
ing the relation of entomology to tropical 
diseases. 

At the age of twenty-one Mr. Fagan married 
Miss Stronach, who died in 1905, and he leaves 
one son. His career was one long record of 
single-minded service, strenuously and successfully 
performed. His influence on the Natural History 
Museum, from the commencement of its existence 
as an independent branch of the British Museum, 
has left a permanent mark on its character. His 
disposition was essentially sympathetic, and .he 
never permitted himself to express uncharitable 
opinions of others. He is deeply mourned by his 
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many friends, and particularly by his colleagues, 
who recognised his lovable qualities and the great 
value of his services to the museum and to 
science. 

Sidney t F. Hakmer. 


C. Sjmmonds. 

Wk regret to announce the death, on January 15, 
of Mr. Charles Simnionds, one of the Superin¬ 
tending Analysts in the Government Laboratory. 
Burn at Stourbridge in 1861, Mr. Simmonds was 
educated privately, and, selecting the Civil 
Service as a career, secured one of the chemical 
studentships at South Kensington established by 
the Commissioners of Inland Revenue for train¬ 
ing the staff of their laboratory, then at Somerset 
House. This was afterwards raised to the status 
of a separate Government Department under Sir 
Edward Thorpe as the first “ Government 
Chemist.” Mr. Simmonds was entrusted (infer 
alia) with the investigation into the composition 
of “ Pottery Glazes and Fritts ” for the informa¬ 
tion of the Royal Commission appointed to report 
on that subject, and contributed an article under 
this title to Thorpe’s Dictionary of Applied 
Chemistry, as well as several papers of a kindred 
nature to the Journal of the Chemical Society, 
viz. “Lead Silicates in relation to Pottery” 
(1901); “Constitution of certain Silicates ” (1903); 
“Reduced Silicates ” (1904); and (in conjunction 
with Sir Edward Thorpe) “ Influence of Grinding 
upon the Solubility of Lead in Lead britts (Man¬ 
chester Memoirs, 1901). Mr. Simmonds was also 
the author of a treatise on “Alcohol,” published 
by Messrs. Macmillan and Co., which is admittedly 
the most up-to-date and comprehensive work in 
English on the subject, and he was up to the 
last a frequent contributor to the pages of 
Nature. 

Mr. Edward C. Bouskield, whose death is 
announced, received his professional training at 
St. Bartholomew's Hospital, and after qualifying 
spent a number of years in general practice, at 
the same time carrying out a good deal of research 
work in microscopy and bacteriology. He was 
one of the first to take up photomicrography, and 
published a useful manual on the subject. He 
afterwards established a clinical research labora¬ 
tory, and became bacteriologist to the metropolitan 
boroughs of Camberwell and Hackney. 


It was reported from Copenhagen on Feb¬ 
ruary 1 that the official Soviet Press Agency 
had denied the report of the death of Prince 
Kropotkin, whose obituary notice we pub¬ 
lished last week. We have been hoping 
that later messages would confirm this news; 
but a wireless Press report from Moscow 
states that Prince Kropotkin died there on Tues¬ 
day, February 8. 
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Next week’s issue of Nature, February 17, will 
be a special number devoted to articles upon the 
principle of relativity. We have been fortunate in 
securing contributions from leading authorities upon 
this subject, including Prof. Einstein himself, and the 
whole number will form the most important presenta¬ 
tion of its various scientific aspects yet published. 
The principle is of such wide significance, and so 
many books and papers have been written upon it, 
that a synoptic statement of its structure and con¬ 
sequences will be of permanent value. 

The Actonian prize of the Royal Institution has 
been awarded to Prof. G. E. Hale, director of the 
Mount Wilson Solar Observatory, California, for his 
contributions to solar physics. On Saturday next, 
February 12, at 3 o’clock, Prof. A. Fowler will begin 
a course of three lectures at the institution on spectro¬ 
scopy. The Friday evening discourse on February u 
will be delivered by Dr. F. W. Aston on isotopes and 
atomic weights, and on February 18 by Mr. Solomon 
J. Solomon on strategic camouflage. 

The newly incorporated Institute of Physics has 
issued a pamphlet describing its objects and giving the 
regulations for the admission of members. The insti¬ 
tute proposes to grant diplomas to members indicating 
a high standard of professional competency, and hopes 
in this wav to secure proper recognition of the pro¬ 
fessional status of the physicist. It will serve also to 
co-ordinate the work of existing societies connected 
with physics and its applications. Any member of a 
'‘participating society M is eligible as an ordinary 
member of the institute, but to become an associate 
or a fellow he must satisfy certain other conditions 
which relate generally to his training as a physicist 
and to the importance of the work in physics in which 
he has been engaged. The annual subscriptions are : 
for fellows and associates, two guineas and one guinea 
respectively, while ordinary members pay no subscrip¬ 
tion. A member of two or more participating socie¬ 
ties pays, a reduced subscription to those societies, and 
under certain conditions the charges for the publica¬ 
tions of the societies are reduced. The office of the 
institute is at 10 Essex Street, W.C.2, 

Sir James J. Dobbib, whose recent retirement from 
the position of Government Chemist and Principal of 
the Government Laboratory, held by him since 1909, 
was referred to last week, has to his credit a con¬ 
siderable amount of research work, particularly 
relating to the constitution of the alkaloids. He has 
also devoted much attention, in conjunction with the 
late Prof. Hartley, to the study of absorption spectra, 
with special reference to the relation between absorp¬ 
tion and chemical constitution, and a large number 
of papers on these subjects were published in the 
Transactions of the Chemical Society between 1898 
and 1912. Quite recently he contributed papers to 
the Royal Society (conjointly with Dr. Fox, of the 
Government Laboratory) on the absorption of light 
by elements in a state of vapour in relation to their 
molecular constitution. As Government Chemist Sir 
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James Dobbte has been responsible, for numerous im¬ 
portant investigations for various Government Depart¬ 
ments, such as the nature of the pigments used for 
postage and other stamps, the properties of celluloid, 
the preservation of the timber in the roof of West¬ 
minster Hall, etc. During the war a large amount of 
difficult and responsible work was thrown upon the 
Government Laboratory in connection with the War 
Trade Department, the analysis of metals and.alloys 
for the Air Board and Admiralty, and the examina¬ 
tion of food-supplies for the Expeditionary Forces. 
Chemical stations were established at the principal 
supply dep6ts, and it is acknowledged that the almost 
total absence of complaints from the Front as to 
the quality of the food was largely due to the work 
of the Government Laboratory. Sir James Dobbie is 
a past-president of the Institute of Chemistry, and is 
just about to complete his term of office as president 
of the Chemical Society. We trust that his right to 
complete enjoyment of his well-earned otium cum 
dignifatc may not be long delayed. 

A number of conferences on questions of national 
interest arc announced for the Daily Mail Efficiency 
Exhibition to be held at Olympia on February 10-26. 
The meetings of the first four days will be devoted to 
personal efficiency and public health; on February 10 
Dr. C. W. Saleeby will speak on child welfare and 
maternity, and Mr. E. B, Turner, Dr. Latham, and 
Mr. E. Farmer on industrial fatigue. Sir H. 
Baldwin, Prof. E. L. Collis, and Mr. F. Watts will 
discuss preventable diseases on February 11. Both 
conferences arranged for February 14 will deal with 
fatigue elimination; the speakers will be Major F. 
Gilbreth, Mr. Eric Farmer, Dr. H. M. Vernon, and 
Prof. A. F. Stanley Kent. Fuel efficiency will be 
discussed on February 17 and 18, when Mr. F. W. 
Goodenough will deal with coal gas and Capt. R. H. 
Montgomery with motor fuel. A number of evening 
medical conferences have also been arranged by the 
Middlesex Hospital. On February 14, 16, and 23 
Dr. W. B. Tuck will speak on the relations between 
chemical research and medicine, health and pharmaco¬ 
logy; and Dr. W. S. Lazarus-Barlow will discuss 
fluorescence^ X-rays, and radium on February 15, 18, 
and 25. All conferences will be open to visitors to 
the exhibition, but societies and individuals desirous 
of taking part in them should apply for special tickets 
to the Higher Production Council, 66 Victoria Street, 
London, S.W.i. 

Mr. L. Bolton, a senior examiner in the Patent 
Office, London, has been awarded theorize, amount¬ 
ing to about 1300I., offered by the Scientific American 
for the clearest explanation for general readers of 
Prof. Einstein’s theory of relativity. 

At the annual meeting of the Yorkshire Numis¬ 
matic Society, held at Leeds University on February'5, 
the society’s first annual medal was presented to Mf. 
T. Sheppard, curator of the Hull Museums, in recog¬ 
nition of his contributions ,to the study of numis¬ 
matics. 
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t A destructive earthquake occurred on February 4 I Col. God win* Austen, in an article in the Surrey 


on the Isthmus of Tehuantepec separating the Gulf 
of Mexico from the Pacific. According to messages 
received in the United States from Mexico City, con¬ 
siderable loss of life was caused and much damage 
to property. 

A joint meeting of the Faraday Society and the 
Manchester Literary and Philosophical Society will 
be held at 36 George Street, Manchester, to-morrow, 
February 11, at 6.30 p.m. The meeting will be pre¬ 
sided over by Sir Henry Miers, president of the Man¬ 
chester Literary and Philosophical Society, and Prof. 
A. W. Porter, president of the Faraday Society. The 
subject to be discussed will be “ Measurements of 
Surface Tension/’ and it will be opened by Dr. Allan 
Ferguson. 

Dr. W. Crooke discusses certain curious rites at 
the accession of Rajas in India in the January issue 
of Man. In Vedic times the Raja used to start in 
his chariot and shoot an arrow at an animal from 
the herd of one of his relations. Even so recently as 
1886, when Madhava Rao Sindhia was invested, the 
farm wa9 given over to plunder, the sufferers being 
afterwards compensated at the cost of the State. 
When a Rajput Raja came to the throne his first 
duty was to perform the “inaugural foray” by 
marching against and sacking a town belonging to a 
neighbouring chief. These are what French anthropo¬ 
logists call rites de passage, ceremonies at periods of 
crisis performed with a magical intent. They repre¬ 
sent the period of anarchy occurring between the 
death of a Raja and the accession of his successor. 
The new Raja performs an act of bravery or redresses 
an admitted grievance, such acts being of happy 
augury for the future reign. 

Drs. R. W. Hegnkr and G. C. Payne in the 
Scientific Monthly for January (vol. xii., No. 1, p. 47) 
give a summary of the intestinal protozoa of man in 
health and disease. They express the hope that the 
discussion of the subjects presented in this paper will 
stimulate investigation, and they plead for a carefully 
organised survey of the intestinal protozoa among 
civil communities. 

Wr have received the report of the Research 
Defence Society for the last quarter of J920. The 
society has now been in existence since January, 1908, 
and ijg propaganda work has been very valuable in 
the cause of biological science. The president and 
treasurers of the International Medical Congress of 
1913 have handed over to the society the surplus of 
-the funds of the congress, amounting to some 35Z. 
Mr, Stephen Paget is no longer hon. secretary, having 
been elected vice-chairman of committee, but he will 
continue writing and advising far the society. Miss 
Dorothy Burgiss-Brown remains as secretary. 

In connection with the attempt to scale Mount 
Everest, which Is to be made by the Royal Geo¬ 
graphical Society and Alpine Club's expedition, 
it is of interest to learn the views of Col. H. H. 
Godwm-Austen, whose surveying experiences in 
Kashntir date back to 1857 and in Bhutan to 1863. 
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Advertiser for January 22, expresses the opinion that 
the best men for the task will be found in the Survey 
Department of India, and he believes that the number 
of climbers even in the reconnaissance- party projected 
for the coming summer should be small. He recalls 
some of his experiences in the first surveys made 
in Sikkim and the views of Mount Everest which 
he had from Senchal, near Darjeeling, in 1863. Inci¬ 
dentally, he thinks that the discovery of a route to 
Mount Everest may not prove a very difficult task. 

We have received from Messrs. W. and A. K. 
Johnston several sheets of the survey on a scale of 
1 : 125,000 of the Gold Coast, prepared under the 
direction of Major F. G. Guggisberg and engraved 
and printed in Edinburgh. Each sheet is J° square, 
with full reference in the margin to conventional 
signs and orthography. Hill features are shown by 
brown shading, but there are no contours; water 
features and names are in blue, and boundaries * in 
red and brown. The maps arc clear and finely en¬ 
graved, and contain a great deal of information with¬ 
out any crowding or illegibility. The sheets published 
cover the whole of the Gold Coast, and join in the 
north the War Office t : 250,000 sheets of Ashanti. ' 

Two useful articles on Spitsbergen appear in 
Naturen for September-October, 1920, the publication 
of the Bergen Museum. Prof. B. J. Birkeland, in 
writing on the climate, has been at pains to collect 
most of the meteorological data, some of them 
previously unpublished, which have been taken at 
various times. In addition to means of seven years 
from the Norwegian wireless telegraph station at 
Green Harbour and Swedish records from Cape 
Thordsen and Mossel and Treurcnberg Bays, Prof. 
Birkeland gives five years’ records from Axel Island, 
in Bell Sound, three years’ from South Cape, and 
several years’ from different stalions in Edge and 
Barents Islands. The South Cape, Edge Island, and 
Barents Island records, having been made by winter 
hunters, are in most cases incomplete for the summer 
months. No data are given from the former Russian 
station in Horn Sound or from the German station 
in Cross Bay. The second paper, by Mr. O. Holte- 
dahl, deals with the geology of Spitsbergen and Bear 
Island, and includes two revised geological sketch- 
maps, besides several illustrations. 

In 1902 Miss Rathbun, of Washington, described 
three specimens of a tiny prawn found in the Gala¬ 
pagos and belonging to the crustacean group Caridea. 
On them she established a new genus Discias, the 
representative of a new family combining highly 
specialised characters with others that appear to be 
primitive. In the Records of the Indian Museum 
(vol. xix., part 4) Dr. S. Kemp describes a new, but 
closely related, species from five specimens (male and 
female) found on a sponge in the Andaman Islands, 
which are ” separated from the Galapagos Islands by 
almost exactly half the circumference of the globe.” 
A full-page shaded drawing of an ” ovigerous female ” 
is reproduced by photogravure—a luxury indicating 
the importance attached to the discovery; but if Dr. 
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Kemp was the artist he should have included a scale. 
Among the many figures in this part of the Records 
the magnification is given in only four cases. 

In the Proceedings of the United States National 
Museum (vol. Iviii., No. 2344) Messrs. C. P. Alexander 
and W. L. McAtie deal with the crane-flies and their 
allies (Tipuloidea) found in the District of Columbia. 
These insects are prevalent in almost all parts of 
the world, and they are restricted only by intense cold 
and dryness. Water or moisture is a necessary condi¬ 
tion for the development of most species, and, con¬ 
sequently, deserts form efficient barriers to their dis¬ 
persal. Among the more interesting features in this 
paper is a note on the occurrence of the rate and 
primitive insect Protoplasa Fit chit ; several larvae 
which are referred to this species were found in a 
decayed drift log, but the adults were not bred out. 
The winter-gnats (Trichoeera) are represented by 
three species, and the authors follow other recent 
writers in referring this genus to the Rhyphidae. 
The greater part of the paper is devoted to the rich 
fauna belonging to the family Tipulidse, which is 
represented by 40 genera and more than 190 species. 
The authors include notes on the larval habits of all 
species wherever known, and they append useful 
synoptic keys to the various groups along with their 
genera and species. 

Profs. A. C. Seward and B. Sahni have contri¬ 
buted to the Palaeontologia Indica (vol. vii., Mem. 1, 
in Memoirs of the Geological Survey of India, 1920) 
a memoir entitled “ Indian Gondwana Plants: A 
Revision/’ The specimens were mostly among those 
described by Feistmantel, but a revision of the species 
in the light of modern knowledge had become neces¬ 
sary. The memoir is illustrated by seven fine folio 
plates, partly photographic, partly from drawings by 
Mr. T. A, Brock, as well as by a few figures in the 
text. The senior author was helped in the early 
stages of his work by Miss Ruth Holden, a young 
American botanist, whose premature death while on 
medical service in Russia is a grave loss to science. 
Prof. Sahni came in at a later period, and hopes to 
continue work on the same lines in his own country. 
Two quite distinct floras are dealt with : the Lower 
Gondwana, of Permo-Carboniferous age, and the 
Upper Gondwana, which is Jurassic, As regards the 
former, the authors point out that their results sug¬ 
gest a closer resemblance between the Indian plants 
and their contemporaries in Europe and North 
America than had hitherto been realised. For 
example, the Gondwana genus Noeggcrathiopsis is 
now merged in the familiar Cordaites. The speci¬ 
mens from the Upper Gondwana include several 
good examples of WilHamsonia fructifications, very 
similar to the well-known European fossils, and to 
those from Mexico recently described by Dr. Wle- 
land. This illustrates the author’s conclusion that 
the examination of the Indian Jurassic species has 
revealed additional evidence of the remarkable uni¬ 
formity of Jurassic floras of widely separated regions. 
The specimens described in the memoir are impres¬ 
sions, not petrifactions showing the structure, but 
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use has frequently been made of modern methods to 
bring out such microscopic details, i.e. of the epi¬ 
dermis, as can be recognised. 

Thb Archives of the Cambridge University Forestry 
Association (No. 4, October, 1920) contains an illus¬ 
trated article by Mr. H. Stone on the origin of ‘the 
so-called medullary rays in wood. This paper, which 
advocates a new theory, contains some information 
about bird’s-eye maple and the cause and nature of 
the pith-flecks which are so characteristic of birch 
and certain other woods. The author also discusses 
the capricious occurrence in the natural orders and 
in allied genera of the broad compound rays which 
give rise to “figure ’’ in oak, beech, and plane. 

The Queensland Geological Survey Publication 
No. 267 (1920) is a description of petrified plant re¬ 
mains from the Queensland Mesozoic and Tertiary 
formations, by Prof. Birbal Sahni. The series in¬ 
cludes two ferns belonging to the genus Osmundites 
which were previously known only from Jurassic rocks 
in New Zealand; seven species of gymnospermous 
woods, six of which are described as new; and three 
species of angiospermous woods, iwo of which are 
new. 

The Norwegian Meteorological Institute has pub¬ 
lished its Jahrbuch for 1919, containing records of 
the observations of more than seventy stations. 
Hourly records are given for Kristiania and Aas, daily 
means for twelve stations between Mandal in the 
south and Vardo in the north, and monthly means 
for the other stations. An appendix gives the 
observations at Green Harbour, Spitsbergen, for 
the year 1918-19. The institute has also published 
“ Nedbbriagtta^lser i Norge,” giving the precipita¬ 
tion records for 1919 for 491 stations and a large- 
scale coloured map showing the distribution of the 
year’s precipitation. 

Dr. Murray Stuart’s final report on the Srimangal 
earthquake of July 8, 1918, is published in the last 
part of the Memoirs of the Geological Survey of India 
(vol. xlvi., 1920, pp. 1*70), the principal results having 
been already given in a preliminary report (see 
Nature for April 3, 1919, p. 91). The new memoir 
contains full details of the nature of the shock and 
the damage to property, a discussion of the seismo¬ 
grams at distant observatories, and an account of the 
changes of level in the central district. The epicentre 
is situated in the Balisera Valley, 3* miles south of 
Srimangal railway station, and the epicentral area 
(the longer axis of which is directed about wesfc-north- 
west) is crossed centrally at right angles by the line 
of levels made in 1911-12 from Silchar to Comilla. 
During the winter of 1919-20 the levelling along this 
line was repeated by the trigonometrical survey, and 
this shows that in the interval no settlement had 
taken place on the north-east side of the epicentre! 
axis. Nor is there any evidence of disturbance on the 
other side of the axis until the low range of hills six 
miles west of Srimangal is crossed, but from this 
range to a distance of thirty miles from the town a 
subsidence of from i( in. to 9 in. has occurred. It 
would thus seem that “the earthquake was due to 



February io, 1921] 


NATURE 


771 


subsidence along the southern side of a normal fault 
cutting the rocks below the alluvium of the Sylhet 
district, and situated approximately under the major 
axis of the epicentral area.” 

La Nature for January 22 contains an illustrated 
article by M. L6on LaffUte on the methods which are 
being used by the French naval authorities to refloat 
those vessels which were torpedoed during the war 
and sank in situations which render them dangerous 
to navigation. Maps are given on which the position 
and name of each submerged wreck arc marked. No 
numbers are mentioned by the author, but the maps 
show that at least 200 vessels, many of them near the 
entrances to the larger ports, were lost. The opera¬ 
tions are directed by three captains of the fleet, and 
in most cases are carried out by the compressed-air 
method, temporary wooden patches being fixed by 
divers over the holes made in the sides of the vessel 
by the torpedoes. It is found possible to carry out 
this work down to a depth of 180 ft. 

In a paper read recently before the Institution of 
Petroleum Technologists Mr. F. H. Garner, of the 
Mellon Institute, Pittsburgh, discussed the importance 
of the carbonisation constant of lubricating oils. 
This constant is determined by exposing the oil to a 
definite temperature in an oxidising atmosphere, and 
then measuring the quantity of asphaltene produced. 
The carbonisation constant is closely connected with 
the content of resinous matter in the oil, which may 
be extracted by utilising the selective adsorption of 
charcoal for these resins. The Conradson coke test 
was brought forward as an important means of dis¬ 
criminating between different lubricating oils, and it 
was shown that this criterion was particularly valu¬ 
able in connection with internal-combustion engines. 

Dr. H. E. Armstrong has a charming address on 
“ Detective Work in the Potbank ” in the current issue 
of the Transactions of the Ceramic Society. He 
shows that, if rightly interpreted, the story of the 
“crime” committed when, say, iron rusts, so that a 
valuable strong metal is changed to a worthless 
powder, is as exciting in its way as the shilling- 
shocker detective story. He utilises the discovery of 
the composition of limestone to give his views on the 
general principles which obtain in the application of 
science to the manufacture of pottery in particular 
and to the industries in general. The title of Dr. 
Armstrong’s address is singularly appropriate, be¬ 
cause much of the so-called application of science 
to the industries is an application of the detective 
instinct in locating sources of loss. 

It appears from the Proems -Vtrbaux of the last 
meeting of the International Committee of Weights 
and Measures that it will be proposed at the general 
conference in September next that the functions of 
the International Bureau shall no longer be confined 
to the construction and verification of standards of 
length and mass, but extended to include other, 
units and standards, as well as the determination 
of physical constants. In the event of this being 
agreed to by the countries participating In the metric 
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convention, a commencement will probably be made 
with electrical dnits and standards. The conference 
will also consider a proposition to increase the fixed 
annual budget of the Bureau from the present figure 
of 100,000 francs to 250,000 or 300,ood francs. The 
periodical recomparisons of the iridio-platinum 
national prototypes of the metre and the kilogram 
are now in progress at the Bureau, and preliminary 
observations on four of the metres seem to indicate 
that all of them have undergone a small diminution 
of length, of the order of half a micron, since their 
original verification more than thirty years ago. The 
investigation of the properties of nickel-steel alloys, 
which led to the discovery of invar, has been resumed, 
and it has been found that by the addition of 12 per 
cent, of chromium to alloys of the invar type a metal 
(“elinvar") is obtained which exhibits a constant 
modulus of elasticity throughout a wide range of tem¬ 
perature. 

A report has now been issued by the Department 
of Scientific and Industrial Research giving particu¬ 
lars of the work accomplished by the lubricants and 
lubrication committee. The report fills 126 pages, 
and contains a large amount of interesting informa¬ 
tion. A bibliography has been compiled, to be pub¬ 
lished separately, containing classified references to 
every published work or paper on lubricants or lubri¬ 
cation of definite importance; abstracts of a large 
number of important papers are also given in the 
bibliography, and a complete translation of Prof. Otto 
Faust’s researches on the increase in the viscosity of 
certain liquids with pressure appears in the report. 
Research work has also been carried out on behalf of 
the committee; complete reports and the results of 
each individual research are given in appendices to 
the report. There are also a summary of the existing 
knowledge of lubrication and recommendations fop 
future research on lubricants and lubrication. The 
tests on the viscosity of liquids at high pressure are of 
particular interest; in Mr. Hyde’s experiments, car¬ 
ried out at the National Physical Laboratory, it was 
found that, all the oils tested showed a rapid increase 
in viscosity with pressure, and the increase was much 
greater for the mineral than for the animal and 
vegetable oils. Castor (vegetable) and Trotter (animal) 
gave almost identical results up to about 4 tons per 
sq. in., but at 8 tons^ per sq. in. the Castor had in¬ 
creased to 5-5 times and the Trotter to 5 times their 
atmospheric values. The report can be obtained 
from His Majesty’s Stationery Office, price 2 $. 6 d. 
net, and those interested in this subject are recom¬ 
mended to procure a copy. 

We have received from the British Scientific Ap* 
paratus Manufacturers, Ltd., 198 rue Saint-Jacques, 
Paris (5e), a general catalogue (in French) of the 
instruments and apparatus manufactured by its 
members. This company was formed in February 
last with the object of making British scientific pro¬ 
ducts more widely known in foreign countries; it 
serves generally as an advertising medium and a 
connecting link between manufacturers at home and 
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consumers abroad. The first action of the company 
was to establish a showroom in Paris?; which is now 
well stocked with samples. Not only can visitors 
to the showroom obtain full information regarding 
the apparatus, but also in most cases facilities are 
available for the demonstration of the exhibits, 
Although the showroom has been open for a few 
months only, the results are most encouraging, and 
a considerable number of inquiries are being dealt 
with daily. Paris is found to be essentially suitable 
for a centre of this sort, as is shown by the fact that 
the visitors’ book already contains names of visitors 
from thirteen different countries. The general cata¬ 
logue is divided into nine sections under the following 
headings;—(x) Chimie, Industries chimiques. (2) 
Electricity Industrie 61ectrique. (3) Marine. (4) 
Aviation, A6rodynumique. (5) M^tallurgic, Mdcanique 
do precision, etc. (6) M^decine, Bact^riologie, Physio¬ 
logic, Ophtalmologie, etc. {7) Topographic, G£o- 
d&sie, Astronomic, M6t<$orologie, Dcssin. (8) Physique 
exp^rimentale. (9) Photographic, Cinematographic. 
It will be seen that the range of apparatus covered 
is very extensive. In connection with their Paris 
showroom the “B.S.A.M.” have formed a reference 
library of English scientific and technical books 
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which are at the disposal of visitors. The showroom 
is under the management of Mr. F. C, Dannatt. 

Dr. Norman R. Campbell is bringing out, through 
Messrs. Methuen and Co., Ltd., a work entitled 
“What is Science?” the aim of which is to explain 
wha£ science really is and the kind of satisfaction 
which may be derived from its study. Two other 
books in Messrs. Methuen’s spring list make an 
especial appeal to readers of Nature, viz. “Atomic 
Theories,” by F. H. Loring, and “Biological 
Chemistry: The Application of Chemistry to Bio¬ 
logical Problems,” by Prof. H. E. Roaf. The first- 
named volume is written to give in a concise and 
simple form an account of all the important theoretical 
and experimental researches on the atom, its structure, 
and the arrangement of electrons in atoms, in mole¬ 
cules, and in ions. The second may be regarded as 
an introduction to the more specialised branches of its 
subject. It will consist of three sections, dealing 
respectively with a brief description of the parts of 
organic and physical chemistry which relate to bio¬ 
logical chemistry; the accumulation of energy by 
plants and the interconversion of carbohydrates, fats, 
and proteins; and the liberation of energy from the 
food, substances. 


Our Astronomical Column. 


Interesting Binarv Stars.— Mr. J. S. Plaskctt 
investigates, in vol. i,, No. 2, of the Publications of 
the Dominion Astrophysics Observatory, Victoria, 
B.C., the orbit of the spectroscopic binary U Corona*. 
Both spectra arc visible, each being of type B3. The 
following are the elements of the two stars in terms 
of the sun, the brighter star being placed first: — 
Radii, 2*90, 474; masses, 4-27, 163; and densities, 
0175, 0015. Taking the surface intensity of the 
bright star to be -2-7 magnitudes, as compared with 
the sun, of which the absolute magnitude is 4 86, the 
distance is deduced as 400 parsecs. It is, however, 
noted that the fainter star, though of the same spec¬ 
tral type, has only one-eighth of the surface bright¬ 
ness; this indicates that the correlation of surface 
brightness with type is less close than some physicists 
have, assumed. 

Two other eclipsing binaries of type B, jtt* Scorpii 
and V Puppis, are discussed by Miss A. C. Maury in 
Popular Astronomy for January. The masses come 
out fairly large in these cases, (tn + ra,) sin 8 i being 16 5 
and 33 respectively. These would not be very different 
from the real masses, for, owing’to the occurrence of 
partial eclipses, i cannot differ very much from 90 0 . 
fp Scorpii is stated to be of the /? Lyra; type, showing 
double eclipse and continual variation. Stellar tides 
are suggested in explanation of part of the change of 
light, and also of changes in the character of the 
spectrum. 

A famous visual binary, 70 Ophiuchi, is discussed 
by F. Pavel, of Neubabelsberg, in Asf. Nach,, No. 
5082. It is shown that the irregularities are explicable 
on the assumption that the principal star is describing 
the following small orbit owing to ar> unseen com¬ 
panion:—T=i8ocvo, 0=0*033*, 0 = 0*1, A=i$o®, «=o°, 
periods6 5 y. The author then obtains for the orbit of 
the visual pair T = 1895-965, o“4*495% 0=0*4988, fm 
29*016°, 166*648°, ft = 1362-184° ♦ < = 58743°, period = 

87710 V. He obtains 0-36 for the ratio of masses, and 
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i 06 times the sun for the joint mass of the system 
on the assumption that the parallax is 0-225". 

The Green Ray or Flash.— It has often been 
noticed when the sun is setting behind a well-defined 
horizon that the last appearance of the disc is a 
bright green flash. Various explanations have been 
put forward, some asserting that it was a case of 
complementary colour, due to fatigue of the retina* 
This was negatived by the flash being seen at sun¬ 
rise. Another view was that the sea-water had some¬ 
thing to do with it, but it was found that the effect 
could also be seen at a distant land horizon. There 
remained the explanation of atmospheric dispersion; 
but here again there were diversities of view, some 
holding that the normal colour dispersion would 
suffice* others invoking abnormal phenomena of the 
nature of the mirage. 

L'Astronotnie for December contains an interesting 
research by MM. A. Danjon and C. Rougier, of the 
Strasbourg Observatory. They installed a spectro¬ 
scope on the roof of Strasbourg Cathedral, and were 
able to demonstrate that the phenomenon arises from 
normal dispersion. There is an image of the sun 
produced in light of each wave-length, and as the 
sun gets low these images are more and more widely 
separated. When the sun was a few degrees above 
the horizon the observers were able to obtain a spec¬ 
trum showing red only when the slit was at the lower 
limb, and a spectrum with the red absent when it was 
at the upper limb. When the altitude is less the blue 
and violet are altogether absorbed, and the green 
image of the sun’s upper limb is the last visible at 
sunset. 1 heir horizon was formed by distant low 
hills, but they point out that a sea horizon may be 
better in that the presence of the bands of water- 
vapour helps to separate the red light from the gretort. 
The spectra obtained are reproduced In the article, 
andseem to settle the nature of the phenomenon 
beyond a doubt. : T 
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Applied Entomology. 

B ULLETIN 805 of the United States Department wheat is grown, from the Great Lakes to the Ohio 

of Agriculture deals with “Two Leathoppers River and westward to the Missouri, but L is generally 

Injurious to Apple and Nursery Stock,” and gives an distributed over most of the country. A full descrip- 

account of the apple leafhopper and the rose leaf- lion, with figures, is given of the lite-history, and also 

hopper. Of the two species, the apple leafhopper a pjate of the adult and pupariuin. many as four 
causes the greater damage, and is most prevalent in i broods were obtained in the summer, the first, from 

the eastern States, attacking a large variety of plants, | larva: which had lived through the winter, in April, 

on which it chiefly injures the tender terminal leaves, Eggs and larva; are usually tound on the young and 

causing them to turn brown. The rose leafhopper tender shoots and also sometimes upon or within the 

also attacks a large variety of plants, and is especially glumes, wheat, barley, and various grasses being 
prevalent in the north-western States, hull accounts attacked. It is recommended that wheat should be 

of the life-histories and descriptions of the insects in sown late in the fall or early in the spring in order 

all stages are given, and sprays for controlling them to escape the attack of this insect, 

recommended. In the same journal (vol, xix., No. i, 1920) an 

Farmers’ Bulletin 650 of the United States Depart- account of “The Banana Root Borer,” which is a 
ment of Agriculture deals with the San Jos^ scale, widely distributed pest of the banana, is given by 

which attacks many species of trees, causing con- G. F. Moznette. The larvae of this weevil, Cosmo• 

siderable damage to, and sometimes killing, fruit polites sordidus, feed in the roots of the plant, and 

trees. During the summer the scale reproduces ex- the damage done to young plants causes them soon 

eeedingly rapidly, the life-cycle taking thirty-three to to wither and die. Full descriptions of all stages 

forty days, and, although it has a large number of and of the life-history are given in the paper, which 

parasites, they are insufficient to act as an effective is illustrated by four plates. Destruction of infested 

check. The scale is distributed on nursery stock, plants and trapping of adults by means of strips of 

etc*, and the young are also probably spread bv wind, banana-trunks placed on the ground are advised, 
othef insects, and birds. The scale can be kept in The European corn-borer has recently been intro- 
check by thorough annual spraying when the plants duced into the United States, being first discovered 

are dormant, lime-sulphur wash being recommended there in 1917, and has already spread over consider- 

for this purpose. able areas in the North-cast, and it seems likely to 

In Farmers* Bulletin 1061 an account is given of do more damage than any native species (State of 

the Harlequin cabbage bug, which occurs in all but Illinois, Department of Registration and Education, 

the northern States, and is a very bad pest of cab- Division of Natural History Survey, Bulletin, vol. xiii., 

bages and allied plants. Removal of wild crucifers art, 10, “The European Corn Borer and some Similar 

and remains of crops, trap-crops, and hand-picking Insects,” by W. P. Flint and J. R. Malloch). The 

are effective, and also contact insecticides, but co- larva of this moth, Pyrausta nubilalis, Hubner, feeds 

operation between neighbouring growers is necessary on all parts of the plant above the ground, many 

to control this pest. species of plants being attacked, but corn appears to 

Farmers’ Bulletin 1086 gives an account of “How be preferred. An account is given of the life-history 

Insects Affect the Rice Crop in the United States.” of this insect, which may have two broods in the year, 

The most important pest is the rice water-weevil, the the winter being spent as full-grown larva; which 

larva of which feeds amongst the roots of the rice hibernate in the stems of the food plant. This pest 

plant at the base of the stalk, causing considerable is probably chiefly spread in the stems of its plant-host, 

damage to the crop. The stink bug attacks the soft although, as the rpoth is a fairly strong flyer, it might 
grains of the rice while they are forming* The fall also be disseminated in the latter stage. A number 

Army worm or Southern grass worm occasionally of native borers closely resemble Ihe European corn- 

becomes abundant and damages rice fields in the borer, and descriptions are given to enable it to be 

spring, but is easily destroyed by flooding the fields. distinguished therefrom. 

The caterpillar of the rice-stalk borer feeds in the Bulletin, vol. xiii,. No. 11, 1920, of the same series 
stalk and causes the head to die. These pests are is concerned with “A Study of the Malarial Mos- 

controlled by thorough cultivation, by suitable flood- quitoes of Southern Illinois, i. Operations of 1918 

ing and draining of the fields, and bv keeping the and 1919,” by S. C. Chandler. An account is given 

fields and banks clear of weeds. of a survey of the mosquitoes of two districts of 

In Farmers* Bulletin 1101 an account is given of Southern Illinois in which malaria occurred fre- 

“The Argentine Ant as a Household Pest." This quentlv, in addition to less thorough work at other 

ant occurs in scattered localities throughout the South. points. The breeding areas were examined, and larvae 

Owing to its encouraging aphids and scale insects, were most plentiful in fairly clean, still water in which 

it causes considerable trouble to fruit-growers and there was vegetation. Two of the species found are 

others, while it causes much annovance by swarming capable of-transmitting malaria. To get rid of the 

in houses. The ant has been distributed in foodstuffs, mosquitoes drainage is the most effective measure, 

and 2 s also carried by floods. Formulae are given for Clearing the edges of the ponds, etc., of vegetation 

tree-banding mixtures and for poisons for use in is also suggested, as well as oiling the surface of the 

houses and in the open. water, and the use of larvicides. Houses should be 

Farmers’ Bulletin ! 104 deals with the book lice screened or fumigated, 

or Psocids which frequently occur in houses and other The Department of Agriculture, Ceylon, Bulletin 
buildings, and may occasionally increase in numbers No, 46, bv N. K. Jardine, gives an account of "Field 

to such an extent that it is neoessatw to take steps Experiments with Anti-Tortrix Fluids." The experi- 

to destroy them, for which purpose fumigation with ments showed a greater yield from the treated plots 

sulphur or hydrocyanic acid is recommended. . than from the control, and the quality of the tea was 

In the Journal of Agricultural Research (vol. xvili., not lowered* In treating a substance intended for 

Ho* 9* 1990) an account is given bv J. M. Aldrich of human consumption, such as tea, the use of poisons 

'* 1 Phe European Frit Fly In North America." This is not possible, and as contact poisons are useless 

occurs principally In the regions in which winter against the tea tortrix, owing to its rolling itself up 
NO. 2676, VOL. I06] 
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in a leaf, it was necessary to find some other sub¬ 
stance which would serve the purpose, and lead 
chromate was found to be very suitable. The formulae 
used are given and also the cost of each and of the 
spraying. Samples from the eortrol and sprayed 


plots were tested by tea-brokers, and their reports are 
given, the tea treated with the sprays, especially that 
containing resin and sodium carbpnate, in addition to 
lead chromate, being generally preferred. Rain was 
found to have little effect, provided the spray had dried. 


# 


Food and its 


Preservation. 1 


T HE work done under the direction of the Food 
Investigation Board of the Department of 
Scientific and Industrial Research during the year 
1919, although its primary object may be said to 
have been of a practical nature and mainly devoted 
to the various means of preserving animal and vege¬ 
table food, serves well to show how such an object 
requires previous investigation of many fundamental 
and purely scientific problems. On account of the 
strictures that have been made as to the support of 
pure science by the Department in question, we may 
take note that it is pointed out in the report before 
us that “ the application to industry of many of the 
researches is not immediate, and often not obvious.” 
Such results will be especially referred to in the course 
of this article, but it is not intended thereby to mini¬ 
mise the value of the practical work of the Board. 

With regard to the freezing of meat and fish, a 
valuable series of researches was undertaken on the 
phenomena occurring in the freezing and thawing of 
systems containing colloids and electrolytes, with 
especial reference lo the separation of the con¬ 
stituents of such systems and to the diffusion of 
salts through their solid phases. Our knowledge of 
the properties of these systems has been greatly 
enlarged by this work, and a general report on it is 
now being prepared. Attention may be particularly 
directed to the fact that by sufficiently rapid cooling 
to a temperature which corresponds to the eutectic 
of a saline solution the separation of frozen water as 
a visible phase is avoided. Thus, on thawing, the 
system returns to its original state and the irreversible 
separation of the colloidal material does not take 
place, as happens on slow freezing at a temperature 
only a few degrees below the freezing point of the 
system. 

The conditions of growth of bacteria and moulds 
were naturally subjects of immediate interest. It is 
well known that bacteria growing in a particular 
medium, after a period of multiplication, gradually 
die off. This is shown by Dr. Graham-Smith, in the 
report, to be due, not to accumulation of toxic pro¬ 
ducts of their own activity, but to the exhaustion of 
some specific food material. Bacteria of another 
species are able to grow in a medium which has 
previously been exhausted by a different species so 


far as its own growth is concerned. An interesting 
fact brought out uy researches on the ” black-spot” 
mould (shown to be a species of Cladesporium) is 
that it will grow at a temperature of — y C. It is 
clear that the protoplasm in the cells does not freeze, 
although the expressed juices of plants usually freeze 
between — 2 0 and — 3 0 C. No doubt capillary forces 
are responsible for the lowering of the freezing point 
in the narrow cells. 

The question ol the discoloration of fruit led to 
an investigation on the nature of the enzymes respon¬ 
sible for oxidation in plants. An important fact in 
relation to the general theory of the mechanism of 
oxidation was brought out in an examination of 
linseed oil. It was found that the oil oxidises slowly 
in air without the presence of any kind of catalyst, 
although in the oxidation system of the cell there 
is evidence of the presence of a catalyst accelerating 
autoxidation. In connection with enzymes the worK 
on pectin production may be mentioned. 

Of more strictly chemical interest is the discovery 
that glycerol can be replaced in fats by mannitol, 
such fats being similar to the corresponding glycerol 
esters and behaving in the same way as foods. Other 
work giving an insight into the chemistry of the 
production of glycerol itself was also undertaken. 
Of practical importance for workers with the products 
of degradation of proteins is the method devised by 
Mr. Foreman for estimating the simpler products of 
bacterial decomposition. A curious fact is that the 
equilibrium position reached in the autolysis of beef 
is not the same as that in the case of mutton, sug¬ 
gesting that the presence of more than one phase in 
the heterogeneous system of the cell must be taken 
into consideration. 

The work of the Engineering Committee of the 
Board, as would be expected, has been mainly indus¬ 
trial, but the systematic investigation of the heat- 
flow through various materials and the loss of heat 
hy convection from plane surfaces may be referred to 
here as of general scientific interest. 

We may note, finally, that the Board has obtained 
a grant to build and equip a research station at Cam¬ 
bridge for biochemical and biophysical investigations 
at low temperatures, 

W. M. B. 


The Older Palaeolithic Age in Egypt 


TDROF. C. G. SELIGMAN, at a meeting of the 
1 Royal Anthropological Institute on January n, 
read an important paper on ‘‘The Older Palaeolithic 
Age in Egypt,” embodying the results of an attempt 
made in 1914 to secure definite stratigraphical 
evidence of^ the antiquity of implements which, if 
found in Europe, would be classed as Chellean, 
Acheulean. or Mousterian. The sites visited were 
Abydos, Thebes, Tel-el-Amarna, Meir, and Wady 
Sheikh, and a short trip was made to the Fayuip. 
Some areas, however, may be described as flintless; 

1 Defter ment of Scientific end Industrial Keitoardi. Report of the Food 
Iwnrigntion Bocrd for the Vmt 1919. Pp. 36. (Loudon: H.M. Stotio&try 
Office.) Price 6 d not, * 
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flints of Palaeolithic type were very common in the 
neighbourhood of Thebes and Abydos, but were scarce 
near Meir and Tel-el-Amarna, and did not include 
either Chellean or Acheulean types. Wady Sheikh 
showed no definite Palaeolithic types, but speci¬ 
mens of early historic date were valuable for the 
light they threw on the patination of high desert 
specimens. 

The implements found included hand-axes (Chellean 
tvpe), hand-axes with borer point {not found in 
Europe), and finely worked ovates (Acheulean type). 
The points* side scrapers# borers, hollow scrapers* 
■and tanged points (spear- or arrow-heads) Prof. SeUg- 
man grouped together as Mousterian* not because 
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they were specially typical of the Mousterian culture, 
but for reasons connected with the localities of the 
finds, stratigraphy, and patination. Also included in 
the group were two forms not occurring in Europe, 
namely, 44 crescents” and a heavy drawing-tool, 
for which the name “tortoise point” was proposed. 
Forms transitional to Capsian, or Caps')an, were 
notched flakes, end-scrapers, hollow end-scrapers, 
nose end-scrapers, end-borers, and asymmetric end- 
borers. From the morphological point of view the 
river-drift types were unmistakable, while the Mous¬ 
terian types, so far as the borers, scrapers, and 
points were concerned, could be paralleled precisely 
from European forms, while the non-European forms 
could either be derived from well-known types or were 
produced by an identical process. A certain number 
of implements could not readily be referred to 

Chellean, Acheulcan, or Mousterian technique, and, 
although they might be classed in Europe as 

Aurignacian of a coarse type, Prof. Seligmnn was 
inclined to regard them as highly developed Mous¬ 
terian modified by Capsian influence from the north. 

The great majority of the implements from the 
Thebaid present a more or less lustrous surface of 
various shades of reddish-brown. Specimens of 
different shades of dull white occur, but only in 
wadies and “wash-outs.” This marked difference in 
coloration was undoubtedly due to the fact that the 
white specimens had only comparatively recently been 
weathered out of the gravels forming the banks of 
the wadies. 

In reference to the stratigraphical evidence for the 
age of these implements. Prof. Seligman gave a 
detailed account of the geological character of the 
area in which they were found. Implements of a 
highly developed Mousterian type, without the charac¬ 


teristic brown patina of the palmoliths which have 
been exposed to weathering, have been found in situ 
in undisturbed gravels of Pleistocene age. 

An interesting discussion followed the reading of 
the paper, in which several points of impi stance were 
touched upon. Mr. Reginald Smith argued that 
while patination was an indication of great age, 
absence of patination did not indicate the .reverse; 
the oldest types of French cave implements showed 
no patination. He also asked if Prof. Seligman had 
been able to correlate relative antiquity of type and 
i shade of patination. In reference to the geological 
I data, he was of the opinion that further evi¬ 
dence was required to establish the Mousterian 
character of some of the implements, especially in 
the case of those not collected by Prof. Seligman 
himself. Mr. M. Burkett briefly reviewed’ recent 
French work on this subject, and cited the results of 
a correlation of type and patina which had recently 
been made by the Abb6 Breuil in a series from 
Tebessa (Southern Algeria). Mr. H. Peake pointed 
out that the Mousterian industry appeared to have 
developed further in Africa than in Europe, where 
its development had been interrupted by the 
Aurignacian type, and he suggested that this might 
be due to more favourable climatic conditions on 
the former continent. It had been stated that 
no Solutrian culture was found in Africa, but 
in this case it was difficult to account for the re¬ 
semblance between certain Saharian and the Solu¬ 
trian implements. Prof. Fleure said that Prof. Selig¬ 
man’s evidence pointed to a continuous development 
from Mousterian to Capsian; geographical conditions 
suggested that at this period there was a great 
difference between the climates of Africa and 
Europe. 


Tides in Small S * 11 . 


TWO important papers on the tides In small seas 
have recently been published bv the Vienna 
Akademie der Wissenschaften. The first, in Bd. 96 
of the Denkschriften , is the latest of a series of re¬ 
searches by R. Sterneck, jun., on the tides of the 
Adriatic; the second, in Bd. 129 of the Sitzungs - 
berichte , is the sixth part of A. Defant’s researches 
on tides in “ MitteL und Randmeercn, in Buchten 
und Kanalen,” and concerns the tides of the Irish 
Sea. Both investigations are applications of hydro- 
dynamical principles, assuming from observation just 
sufficient to give or replace the “boundary conditions” 
where the sea communicates with the larger body of 
water. Both treatments depend on lhe elongated 
nature of the sea in question and utilise charts of 
soundings after the manner initiated by Chrystal for 
the longitudinal seiches of lakes. Defant makes 
separate applications to the Bristol Channel, Liver¬ 
pool Bay, and Solway Firth. In each case the 
assumed type of motion may be regarded as a longi¬ 
tudinal oscillation sustained by the _ tides outside, 
together with a transverse gradient maintained by the 
longitudinal current in virtue of the earth’s rotation. 


Sterneck considers separately the four chief semi¬ 
diurnal and the three chief diurnal harmonic con¬ 
stituents; Defant considers mainly the semi-diurnal 
spring tides. In each case the agreement with 
observation is remarkable. That for the Irish Sea 
is not so close as that for the Adriatic, but this is 
to be expected when the deviations from a canal of 
slowly varying sextion and the ratio of tidal range 
to water-depth are taken into account. Friction is 
neglected altogether by Sterneck for I he Adriatic, 
but is an important element in Defant’s explanation 
of the Irish Sea tides, in which the amount is of the 
same order as that used by G. I. Taylor. The 
negligible importance of friction in the Adriatic may 
be ascribed to its greater depth and much smaller 
currents as compared with the Irish Sea. Sterneck 
calculates the longest free period of the Adriatic to 
be about 23 hours as against the 16 hours of previous 
calculations by the “Merian” formula. The larger 
number agrees well with the observed seiches, and 
shows the possible error of rough methods. Defant 
estimates the longest free period of the Irish Sea to 
be about 18 hours, J. P. 


Paris Academy of Sciences: Loutreuil Foundation. 


R EQUESTS for grants to the amount of 219,600 
Trancs were received by the Academy. Six of 
these were refused on the ground that they were 
presented by persons belonging to universities already 
m receipt of funds from M. Loutreuil. A total sum 
of 131,200 francs is allocated by the council of the 
foundation to the following: 
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I. Grants to Establishments named by the Founder . 

(r) National Veterinary School of Alfort: 8000 

francs for the construction of a special room for re T 
searches relating to the therapeutics of cutaneous and 
respiratory diseases. 

(2) National Veterinary School of Lyons: 3200 

francs to Francois Mafgnon, for the purchase of 
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instruments and apparatus for his researches on 
nutrition. 

(3) National Veterinary School of Toulouse: 3000 
francs to Jean Lafon, for his researches on the com¬ 
parative physiology of the secretions in different 
animal species. 

II. Grapts to Establishments Called to the Consulta¬ 
tive Committee of the Foundation by the 
President of the Academy. 

(1) Conservatoire national des Arts et Metiers: 
6000 francs to Henri Chaumat, for his studies on the 
electrical and magnetic properties of electrolytic iron. 

(2) Central Electrical Laboratory : 10,000 francs for 
the researches, under the direction of Paul Janet, on 
the absolute standards of the international ohm. 

III. Grants Given on Personal Application. 

(1) 10,000 francs to Charles Alluaud and to R. 
Jeannel, for the study of the zoological and botanical 
material collected by them in the nigh mountains of 
eastern Africa and for the publication of the results. 

(2) 5000 francs to Jules Baillaud, for the establish¬ 
ment of a recording microphotometer of the type sug¬ 
gested in 1912 by P. Koch. 

(3) ^000 francs to Henry Bourgct, director of the 
Marseilles Observatory, for the journal des Obscrva- 
teurs. 

(4) 2000 francs to Clement Codron, for his re¬ 
searches on the sawing of metals. 

(5) 5000 francs to the School of Anthropology, for 
the publication of the Revue d J Anthropologic. 

((y 4000 francs to Justin Jolly, for the publication of 
a work on blood and hsematoporesis. 

(7) 7000 francs to Louis Joubin, for the publication 
of the results of the French Antarctic Expedition. 

(8) 3000 francs to the late Jules Laurent, for the 
publication (under the direction of Gaston Bonnier) 
of a work on the flora and geography of the neigh¬ 
bourhood of Rheims. 

(9) 3000 francs to Henri Broeard and L6on 
Lemoyne, for the publication of the second and third 
volumes of their work entitled “Courbes g£om£triques 
remarquables planes et gauches.’* 

(10) 2000 francs to A. Menegaux, for the Revue 
francaisc d’Ornithologic. 

(11) 5000 francs to Charles Nordmann, for his re¬ 
searches on stellar photometry. 

(12) 8000 francs to the Zi-Ka-Wei Observatory, in 
China (director, R. P, Gauthier), for recording time- 
signals from distant centres, 

(13) 2000 francs to O. Parent, for his studies on a 
group of Diptera. 

(14) 10,000 francs to G. Pruvot and G, Racovitza, 
directors of the Archives de Zoologte cxptrimentale et 
gMralc, for this publication. 

(15) 6000 francs to Alcide Railliet, for the publica¬ 
tion' of researches on the parasites of the domestic 
animals of Indo^China. 

(16) 4000 francs to J. J. Rev, for the publication of 
a botanical geography of the Central Pyrenees. 

(17) 10,000 francs to Maximilien Rin’gelmann, for 
researches relating to the physical and mechanical 
constants of metals intended to be used in the con¬ 
struction, of agricultural machines. 

(18) 12,000 francs to the Academy of Sciences, for 
the establishment of a catalogue of scientific and 
technical periodicals in the libraries of Paris. 

It was pointed out by the council in 1917 that, 
although the special object of this foundation was 
the promotion of original research, up to that time 
requests for assisting work to be carried out accord. 
Ing to a well-defined scheme had been exceedingly 
*ew in number. For the three years 1914-17 the 
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majority of the requests had for their Object the estab- 
lishment or Improvement of equipment more suitable 
for teaching than for personal work. These remarks 
still apply, and a possible modification in the method 
of dealing with the revenue of this foundation is 
foreshadowed. 


University and Educational Intelligence. 

Birmingham. —At a special degree congregation 
held in the Great Hall of the University on Saturday, 
February 5, the honorary degree of Doctor of Laws 
was conferred on the Prime Minister, the Right Hon. 
David Lloyd George, who had a most enthusiastic 
welcome. After receiving the degree the Prime 
Minister made a short speech in which he expressed 
his admiration of the way in which the universities 
of the country had come to her aid in the great war, 
and his own surprise at the discovery of the vital 
importance of the universities, not only as centres 
of culture and learning, but also as essential factors 
in the strength of the nation. He paid a generous 
tribute to the energy and foresight of the founder of 
the University of Birmingham (Mr. Joseph Chamber- 
lain), and hoped that the Midland area generally, 
realising its obligation, would come to the assistance 
of the University in this its time of serious financial 
need. 

On behalf of the subscribers to the Poyming 
Memorial Fund, the portrait of the late Prof. J. H. 
Poynting (by Mr. Bernard Munns) has been presented 
to the University, and Mr. W. Waters Butler has 
presented the portrait of the late Prof. Adrian Brown 
by the same artist. The council has expressed its 
warm appreciation of these gifts, both of which now 
hang in the Great Hall of the University. 

In response to the appeal for 500,000?., the sum of 
280,444/. bas been received or promised. 

Cambridge.— Dr. C. S. Myers, Gonville and Caius 
College, has been appointed reader in experimental 
psychology, and Mr. F. A. Potts, Trinity Hall, demon¬ 
strator of comparative anatomy. 

A grant of 150/. from the Craven Fund has been 
made to the managing committee of the British 
School at Athens in aid of further excavations at 
Mvcense. 


A lecture on “The Innervation of Striped Muscle 
Fibres and Langley’s Receptive Substance” will be 
given at the rooms of the Royal Society of Medicine, 
1 Wimpole Street, W.i, by Dr. J. Boeke, professor 
of embryology and histology in the University of 
Utrecht, at 5 p.m. on Wednesday, February 16. This 
lecture has been arranged under a scheme for the 
exchange of lecturers in medicine between England 
and Holland. Four other Dutch lecturers will also 
give one lecture each, particulars of which will be 
announced later. The chair at the lecture of 
February 16 will be taken by Prof. W. M., Bayliss. 
Admission is free, without ticket. 

The University of Bristol will shortly possess as 
fine a block of university buildings as can be found 
in the United Kingdom’ outside Oxford and Cam¬ 
bridge. The entire expense of erecting these build¬ 
ings was, from the outset, undertaken jointly by Mr. 
George A. Wills and Mr. Henry H* Wills, The cost 
of completing the work will vastly exceed even the 
liberal sum contemplated when the gift was originally 
made. Additional contributions were made by the 
two brothers during the course of the wart and since 
'the present year commenced they have placed in the 
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hands of the University an additional benefaction of 
as much as 200,000!,* hoping to enable the buildings 
and design to be fully carried out. It is reassuring 
to note tnat these two public-spirited citizens are not 
allowing their munificent gift of, 1913 to fail of fulfil¬ 
ment even in the difficult circumstances of the present 
time. 

Tkfi universities in Australia are apparently suffer¬ 
ing. like our own institutions, from an inability to 
make their incomes meet their expenditures under 
post-war conditions. At Sydney the University 
authorities have decided to raise the fees in all the 
various schools, in some cases by as much as 50 per 
cent., in order to meet the increased cost of materials. 
Melbourne University has issued ah appeal for 
100,000!., towards which it has obtained only the 
sum of 30,0001., subscribed in small amounts; it 
hopes to raise a further sum of 20,000!. in a similar 
way, but no large gifts have yet been made. Sir 
W. H. Irvine, Lieutenant-Governor of Victoria, dis¬ 
cussed the situation at Melbourne on January 31, 
according to a Times correspondent, and suggested 
that wealthy Victorians might well follow the example 
set by Sir }. Langdon Bonython in South Australia, 
who has presented the sum of 40,000!. to Adelaide 
University. 

We learn from an article in the Times Educational 
Supplement that the Vice-Chancellor of the University 
of Madra?, Mr. K. Srinivasa Iyengar, who is now 
a member of the Madras Executive Council, laid 
great stress on the neglect of science and technology 
m India in his recent convocation address. The 
careers of 18,500 graduates of the University had 
been traced, and of this number about 3700 were 
engaged in teaching, 765 had taken up medicine, while 
only 56 had devoted themselves to science; the 
remaining 14,000 were divided between law and 
Government administrative service, with a big 
majority for the former. The Vice-Chancellor con¬ 
cluded his account of the statistics he had accumulated 
with the words: “You will search in vain for any 
solid contribution to the sum of human knowledge 
among the magnificent number.” These facts have 
been appreciated by many leaders of Indian thought, 
and several of the more wealthy men have en¬ 
deavoured by their munificence and influence to 
create a stronger feeling for science. The Indian 
Institute of Science at Bangalore owes its existence 
to the late Jamsetji Tata, and some eight years ago 
the late Sir Taraknath Palit made over money and 
land of the aggregate value of 15 lakhs of rupees 
(100,000!.) to the University of Calcutta for the pro¬ 
motion of scientific and technical education in Bengal. 
University chairs of chemistry and physics which can 
be filled only by persons of Indian birth were created 
from this fund. In 1913 Sir Rash Beharv Ghose 
gave 10 lakhs of rupees ( 66 , 6662 .) to the University 
for the establishment of chairs of applied mathe¬ 
matics, physics, chemistry, and botany, all in relation 
to agriculture; .these again can be held only by 
Indians. A year or so ago this gift was supplemented 
bv a further sum of n lakhs of rupees (73,332!.), 
given by Sir Rash Ghose for the proposed techno¬ 
logical branch of the College of Science. This gift 
enabled the University to send Sir Prafulla Chandra 
?U>\ the dean of the faculty of science, on a three 
months' tour of the universities of Great Britain. 
Sr P. C. Rfty is a distinguished dhemist who has 
been closely associated with numerous industrial con- 
cerns in Bengal, and he has been appointed to super- 
vine the equipment of the technological department, 
while , four young research workers are being trained 
Ih Uondon under the terms of Sir Rash Gbose’s gift. 
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Calendar of Scientific Pioneers. 

February 10, 1868. Sir David Breweter died. —A 

founder of the British Association and the biographer 
of Newton, Brewster made important discoveries in 
optics, for which he was awarded the Rumford, Royal; 
and Copley medals of the Royal Society, 

February 10, 1078. Claude Bernard died.— A great 
physiologist, Bernard for many years held the chair 
of experimental physiology at the College de France. 

February 10, 1891. Sonia Kovalevsky died.— One of 
the best known of women mathematicians, Sonia of 
Sophie Kovalevsky studied under Weierstrass, and 
after her husband’s death in 1883 became professor of 
higher mathematics at Stockholm. 

February 11, 1660. Rend Descartes died.— Bom in 
1596, and educated by the Jesuits, Descartes served for 
a while in the Army, and in 1629 settled in Holland, 
where his principal works were written. He has been 
called “the father of modern philosophy.” He made 
many improvements in mathematics, and is regarded 
as the founder of analytical geometry. His theory 
of vortices, devised to explain the motion of the 
heavenly bodies, held the field until it was superseded 
by the Newtonian philosophy. He died at Stockholm, 
but his remains now rest in Paris. On the pedestal 
of his statue at Tours is inscribed, “Je pens, done je 
suis.” 

February 11, 1868. Jean Bernard Leon Foucault 

died. —To Foucault we owe the demonstration, by 
means of the pendulum and the gyroscope, of the 
rotation of the earth. In 1850 he showed that light 
travelled more slowly through water than through 
air. He was physicist to the Paris Observatory. 

February 12, 1787. Ruggiero Giuseppe Boscovioh 
died.— The Society of Jesus has produced many 
notable workers in science, but none with a wider 
reputation than-Boscovirh. He was a mathematician, 
physicist, and astronomer, and is remembered for the 
famous theory of matter which he propounded. For 
some years he resided in Paris. His last days were 
passed in neglect and misery, and he died insane at 
Milan. 

February 12, 1700. Lazaro Spallanzani died.— Hold¬ 
ing various chairs at Modena and Padua, Spallanzani 
was interested in all branches of science, but. bib 
main discoveries related to physiology. He especially 
studied digestion and fertilisation. 

February 13, 1830. Edward Turner died.— The first 

P rofessor of chemistry in the University of London, 
urner made many accurate determinations of atomic 
weights. 

February 13, 1900. Hans Peter JUrgen Julius 
Thomsen died. —An educationist, administrator, and 
technologist, Thomsen’ held the chair of chemistry at 
Copenhagen. He made long and important investiga¬ 
tions in thermo-chemistry, comparable with those of 
Berthelot. 

February 14, 1744. John Hadley died.— A mathe¬ 
matician and scientific mechanist, Hadley produced 
the first serviceable reflecting telescope arid invented 
the reflecting quadrant. 

February 16, 1680. Jan Swammerdam died.— While 
practising as a doctor at Amsterdam and Leyden, 
Swammerdam became one of the earliest and most 
successful entomologists. He especially studied the 
anatomy of the bee. 

February 15, 1736. Stephen Gray died.— The first 
recipient of the Copley prize of the Royal Society, 
Gray was a pensioner in the Charterhouse, London, 
where he made many successful electrical experi¬ 
ments. E. C. S. 
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Societies and Academies. 

London. 

Royal Society, January 27. — Prof. C. S. Sherring¬ 
ton » president, in the chair.—K. Sam and Prof. C. S. 
Sherrington : The myogram of the flexor-reflex evoked 
by a single break-shock. In the spinal preparation 
excess of the reflex contraction over maximal twitch 
Indicates that summation of successive contraction- 
waves is present in the former. Repetitive discharge 
from the reflex centre occurs, therefore, in response 
to a stimulus consisting of a single induction shock. 
—Sir Almroth Wright : “ Intertraction ” between 

albuminous substances and saline solutions. It is 
demonstrated by means of experiments in which 
serum is directly superimposed upon heavier salt solu¬ 
tions, and of corresponding experiments in which 
lighter salt solutions are superimposed upon heavier 
serum, that the fluids thus brought into conjunction 
interpenetrate with extreme rapidity. The phenomena 
are due to an interaction between the salts and the 
albuminous substances. The designation “ intcrtrac- 
tion 99 is applied to this form of interaction; and it is 
suggested that these forces supplement diffusion. In 
supplementary experiments it is shown that bv inter¬ 
traction microbes lodged in serum are rapidly carried 
down into heavier or Caught up into lighter, salt 
solutions.—Dr. S. Russ, Dr. Helen Chambers, and 
Gladwvs M. Scott; The local and generalised action 
of radium and X-rnvs upon tumour growth. The 
local effects of the /?- and y-ravs from radium and 
X-rays upon rat tumours, under varying conditions, 
were obtained bv exposing the tumour only to 
measured quantities of radiation. When large doses 
are employed destructive action upon the tumour- 
cells is observed; as the dose is reduced the action 
fends to become stimulative in character, so that the 
tumour-cells grow more rapidly. The generalised 
effects of the ravs used were obtained bv submitting 
the whole animal to the radiation, the tumour being 
Screened. Larrc generalised doses could not be 
borne by the animals; with repented small doses 
an increase in body-weight and in resistance towards 
tumour growth was observed. The bearing of the 
observations on radiation treatment in man is 
discussed, 

Paris. 

Academy of Sciences, January 10.—M. Georges 
Lemoine in the chair.—P. Marchal : The utilisation 
of ladybirds against insects harmful to cultivation in 
the South of France. Specimens or Cryptoloemus 
Montrouzieri obtained from America have been cul¬ 
tivated at Mentone, and colonies were liberated in 
that town and the neighbourhood. It was proved 
that the insects could pass the winter in the open air 
in spite of an unusually low temperature.—M. Lugeon 
and J. Vllkmagne : An old glacial bed of the Rhone 
between Lda z and Pont-Rouge des Usses (Haute- 
Savoie).—A. Schauma**® • Observations of the Skjel- 
lerup comet (1920&) made with the bent equatorial at 
Nice Observatory. Positions are given for December 
16, 20, and 33. The comet was of 10*5 magnitude, 
about 1*5' diameter, with an ill-defined nucleus.—G. 
Fayet and A. Schauma**® : Provisional elements of the 
new comet 1920b (Skjellerup).—H. Godard: Observa¬ 
tions of the Skjellerup comet made at the Bordeaux 
Observatory with the 38-cm. equatorial.—S. Potternak : 
The tetrabasic polymolybdates.—E. Cbaput; Observa¬ 
tions on the old alluvia of the Seine.—L. Caywix : 
The mineralogical evolution of the oolitic Iron minerals 
of France, independent of the time factor.—A. GnflHer- 
«Md: The morphological constitution of the cyto- 
plasm.—E. De Wild®man: The theories of myrmeco- 
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e .—G. Manganet : The “fucosane grains " of the 
phyceae.—H. Lagatu : The respective rdies of the 
three bases, potash, lime, and magpesia, in cultivated 
plants. The K : Cu: Mg ratios for a large number 
of plants are plotted on a rectangular isosceles 
triangle. The results explain experimental figures 
recently obtained by the use of calcined dolomite as 
a manure.—E, Lombard : A collection of phenomena, 
clinical and experimental, permitting the study of the 
functional state of the vestibular apparatus in its 
relations with organic equilibrium.—M. Doyoo : The 
anti-coagulating action of the nucleic acid of the 
pancreas. The stability and characters of the 
nucleated plasma.—A. Mayer, H. Magne, and L. 
Plantelol: The toxicity of the chlorinated methyl car¬ 
bonates and chlorocarbonates. Thirteen chlorine 
derivatives of methyl carbonate were studied; the 
results are expressed graphically with substituted 
chlorine atoms as abscissae and minimum focal con¬ 
centrations as ordinates.--P. Chabanaud ; A new 
Batrarhian in in ter tropical Africa. The larva found 
appears to be that of Triton Poireti, although there 
are some differences. 

January 17.—M. Georges Lemoine in the chair.— 
C. Gulchard : Couples of two Oj congruences, re¬ 
ciprocal polars, with respect to a linear complex.— 
T. Varopoulo* : Functions having a finite or infinite 
number of branches.—C. Tr^mont : The testing of thin 
metal sheets bv stamping. Two methods arc 
described, one for metal sheets utilised for their 
rigidity, the other for resistance to shock. Some data 
obtained with sheets of steel, copper, brass, .and 
aluminium are given.—H. VHlat : The initial flow of 
a liquid through an orifice opened suddenly,—R. de 
Mallematin: The variation of the rotatorv power of 
tartaric acid. The marked increase in the rotatory 
power of solutions of tartaric acid caused by the 
addition of certain weak acids (boric, molvbdic. tung¬ 
stic, etc.) has been attributed to the formation of 
new chemical compounds of high rotatory power. The 
author describes modifications of rotatorv power pro¬ 
duced bv the chlorides and nitrates of the alkalis 
and alkaline earths whirh appear to be due to another 
cause. The rotatorv power diminishes and then 
changes its sign; the dispersion changes follow a 
definite law.—G. Chaudron; Reversible reactions of 
carbon monoxide with the oxides of iron. The com¬ 
position of the gaseous phase in this equilibrium has 
been determined by an interference method. Below 
580° C. there is a single system corresponding to the 
equation 

Fe,0 4 +4C0 4 COj 4 * 3 Fc. 

Below 580° C. there are two equilibria corresponding 
to 

Fe 3 0 4 +C 0 ^FeO+CO,, 

FeO+CO ^ Fe+CO # . 

A diagram is given, plotted from the experimental 
figures showing the three branches of curves corre¬ 
sponding to these systems.—J. B. Senderen*: The 
catalytic decomposition of the ehloroacetic acids. 
Whilst acetone is readily formed by the catalytic de¬ 
composition of acetic acid, the ehloroacetic acids are 
split up in quite a different manner. Monochloro- 
acctic acid gives carbon monoxide and dioxide* aqueous 
hydrochloric acid, and a little ethylene chloride; tri¬ 
chloroacetic acid gives the same gases with a little 
phosgene, with a condensed liquid containing chloro¬ 
form, tetrachloroethylene. and a little hexachloro* 
ethane. Thoria and kaoJin have practically identical 
catalytic actions in these decompositions; but animal 
charcoal gives different products with trichloroacetic 
acid, 85 per cent, of the distillate consisting of chloro¬ 
form,—M. DeStplne and P. Jatitnx: The two homo- 
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logues of ethylene sulphide, i : 2-thiopropane and 
i i 2-thiobutanfe. These two sulphides have been pre¬ 
pared in a pure state, and their principal physical 
constants are given and compared with the isomers 
described by Grichk6vitch-Trokhimovsky.—R. Fomc : 
The synthesis of cyanic acid by the oxidation of form- 
amide and of oxamic acid. Fonnamide was oxidised 
by potassium permanganate in strongly ammoniacal 
solution and the resulting solution heated with am- 
ifionium chloride; urea was proved to be present by 
the xanthydrol reaction.—C. DufraUse : The auto- 
oxidalion of o-bromostvrolene.—O. Men gel ; The inter- 
Glacial and post-Glaclal tectonic movements of the 
eastern end of the Pyrenees.—C. Dufour : The values 
of the magnetic elements at the Val-Joyeux Observa¬ 
tory on January i, 1921.—Ad. Dawv de Virvllle : 
Modification of the form and structure of a moss 
(Hypnum commutatum) kept under water. After six 
months marked changes in the mode of growth were 
observed.—E, Midge : The action of chloropicrin on 
the germinative faculty of seeds. The destruction of 
parasitic insects on seeds with chloropicrin vapour is 
readily carried out, but in some cases the seeds are 
injuriously affected. Leguminous seeds are not injured 
by this treatment.—P. Mazi : The chemical mechanism 
of the assimilation of carbon dioxide by green plants. 
—A. Pdrard : The latent period in experiments of 
testicular transplantation and the law of “all or 
nothing. 1 *— M. Marage : The limits of audition. —C. 
Porcher and L. Paniaaet ; Experimental researches on 
colostrum. Colostrum is not a special fluid secreted 
by the mammary gland, but the product of phago- 
rvtosis of ordinary milk; it is a product of retention. 
The lactose is absorbed, and the nhagocvtes attack 
the colloids and fat globules.—E. Kayaer: The 
influence of light radiations on the azotobacter.—H. 
Valtee and H. Carrd : The adsorption of the aphthous 
virus. 


Books Received. 

The Development of Institutions under Irrigation. 
By Prof. G. Thomas. Pp. xi+293. (New York: 
The Macmillan Co.; London : Macmillan and Co., 
Ltd.) 16s. net. 

Laboratory Projects in Physics: A Manual of 
Practical Experiments for Beginners. By F. F. Good. 
Pp. xiii+267. (New York: The Macmillan Co.; 
London : Macmillan and Co., Ltd.) 9s. net. 

The Origin and Development of the Nervous 
System from a Physiological Viewpoint. By Prof. 
C. M, Child. Pp. xvii+296. (Chicago : University 
of Chicago Press; London : Cambridge University 
Press.) 1.75 dollars net. 

An Introduction to Zoology for Medical Students : 
By Prof. C. H. O’Donoghue. Pp. x+501. (London : 
G. Bell and Sons, Ltd.) 16,v. net. 

Mechanism, Life, and Personality : An Examina¬ 
tion of the Mechanistic Theory of Life and Mind. 
By Dr. J. S. Haldane. Second edition. Pp. vii+152. 
(London : J. Murray.) 65. net. 

New Studies of a Great Inheritance : Being Lec¬ 
tures on the Modern Worth of some Ancient Writers. 
By Prof, R. S. Conway. Pp. viii+241. (London: 
J,’ Murray.) 7s, 6d. net, 

.First Course in General Science. By Prof. F. D. 
Barber and others. Pp. vii+607. (New York : H. 
Holt and Co.; London: G. Bell and Sons, Ltd.) 9 s, 
net. 

Elementary Vector Analysis: With Application to' 
Geometry and Phvsics. By Dr. C. E. Weatherburn. 
Pf>, *xvU+x 84, (London: G. Bell and Sons,. Ltd.) 
lit, net. 
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Anuario del Observatorio de Madrid para 1921. 
Pp. 591. (Madrid.) 

Botany with Agricultural Applications. By Prof. 
J. N. Martin. Second edition, revised. Pp, xii + 604. 
(New York: J. Wiley and Sons, Inc. *' London: 
Chapman and Hall, Ltd.) 2 ia*. net. 

A Laboratory Manual of Organic Chemistry for 
Medical Students. By Prof. M. Steel. Second edi¬ 
tion, revised. Pp. xi+284. (New York: J. Wiley and 
Sons, Inc.; London : Chapman and Hall, Ltd.) 9 s. 6 d. 
net. 
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Introduction. 

INCE 1905, when Prof. A. Einstein published 
his Principle of Relativity in its special 
form, much attention has been devoted To the 
subject in scientific circles, and during the last 
two or throe years keen interest has been shown 
in it by many general readers of intellectual type. 
Nearly a thousand books, pamphlets, and papers 
have appeared in which the principle as a whole 
is described, or some of its aspects arc discussed, 
and among these are a few which aim at making 
its character and consequences clear without the 
mathematical expressions which give it precise 
significance. A praiseworthy essay of this kind is 
that by Mr, L. Bolton, a senior examiner in 
the Patent Office, published in the Westminster 
Gazette on Monday by arrangement with the 
Scientific American, which awarded it a prize of 
five thousand dollars as the clearest explanation 
of Einstein’s principle for general readers. 

It is not difficult to understand why such wide 
interest is taken in this principle. No special 
knowledge is required to realise that measure¬ 
ments of space and time are essentially relative, 
and as all thinking people have pondered over 
the metaphysics of infinity and eternity, they are 
attracted by a conception in which these ideas are 
involved. The physicist is concerned with the prin¬ 
ciple because it developed out of experimental 
results of a negative kind, and is intimately asso¬ 
ciated with electromagnetic theory; the astro¬ 
nomer because it gives a new interpretation of 
effects not explained by the Newtonian law; and 
the mathematician because it provides him with 
4 new space-time geometry. The principle has 
thus points of contact with many fields of scien- 
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tific activity, and it is on this account that the 
present issue of Nature is devoted to it. 

We arc gratified that so many leading authori¬ 
ties have been able to favour readers of this 
journal with surveys of the foundations of the 
principle or with their views as to the stability of 
the framework based upon them. Our own func¬ 
tion has been limited to suggesting the scope of 
each article in the scries, and, so far as possible, 
securing that the range of the whole covers the 
chief points around which discussion has centred. 
The writers have not seen one another’s con¬ 
tributions, so that each article is an independent 
statement complete in itself so far as it goes. 
The order of the articles in the series is, there¬ 
fore, important, and we believe that adopted will 
be considered appropriate to these columns. 

Prof. Einstein describes the natural sequence of 
ideas which led to the conception of his principle, 
and Mr. Cunningham follows with a historical 
sketch of the conditions which demanded a revision 
of aether theories in relation to problems of abso¬ 
lute motion. The astronomical consequences— 
the displacement of light by the gravitational field 
of the sun, the movement of the perihelion of 
Mercury’s orbit, and the displacement of solar 
spectrum lines (not yet established)—are dealt with 
by Sir Frank Dyson, Dr. Crommelin, and Dr. 
St. John respectively. The relation of Riemaim’s 
geometry of n -dimensions to the principle is out¬ 
lined by Prof. Mathews; and the four articles 
which follow, by Mr. Jeans, Prof. Lorentz, Sir 
Oliver Lodge, and Prof. Weyl, are concerned 
mainly with physical aspects. How differently 
philosophers and astronomers regard the mean¬ 
ing and measurement of time is described by 
Prof. Eddington, and this article, with those, by 
Dr. Norman Campbell and by Miss Wrinch and 
Dr. Jeffreys, leads naturally to the metaphysical 
conceptions presented by Prof. Wildon Carr. 

Whatever may be the ultimate place taken by 
the principle of relativity in the history of science, 
no idea has ever proceeded by more logical steps 
from the rank of hypothesis to theory. In two 
cases predicted phenomena for which no satis¬ 
factory alternative explanation is forthcoming 
have been confirmed by observation, and the third 
is still a subject of inquiry. In this journal we 
are concerned mainly with the bearing of the 
principle upon physical science, and only incident¬ 
ally with its metaphysical aspects. We may re¬ 
mark, however, that the absolute in Nature is not 
abolished by the principle. Measurements of time 
and space cease to be absolute and depend upon 
the motion of the observer, but things like energy 
and the velocity of light are independent of such 
motion and remain as absolute as ever they were. 
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A Brief Outline of the Development of the 39weqr Writrtiviifcy. 

By Prof. A. Einsteik. 


[Translated by Dr, Kol>ert W. Laws no.] 


T HERE is something attractive in presenting 
the evolution of a sequence of ideas in as 
brief a form as possible, and yet with a complete¬ 
ness sufficient to preserve throughout the con¬ 
tinuity of development. We shall endeavour to 
do this for the Theory of Relativity, and to show 
that the whole ascent is composed of small, almost 
self-evident steps of thought. 

The entire development starts off from, and is 
dominated by, the idea of Faraday and Maxwell, 
according to which all physical processes involve 
a continuity of action (as opposed to action at a 
distance), or, in the language of mathematics, 
they are expressed by partial differential equa¬ 
tions, Maxwell succeeded in doing this for 
electro-magnetic processes in bodies at rest by 
means of the conception of the magnetic effect 
of the vacuum-displacement-current, together with 
the postulate of the identity of the nature of 
electro-dynamic fields produced by induction, and 
the electro-static field. 

The extension of electro-dynamics to the case 
of moving bodies fell to the lot of Maxwell’s suc¬ 
cessors. H. Hertz attempted to solve the problem 
by ascribing to empty space (the aether) quite ’ 
similar physical properties to those possessed by 
ponderable matter; in particular, like ponderable 
matter, the aether ought to have at every point a 
definite velocity. As in bodies at rest, electro¬ 
magnetic or magneto-electric induction ought to 
be determined by the rate of change of the elec¬ 
tric or magnetic flow respectively, provided that 
these velocities of alteration are referred to sur¬ 
face elements moving with the body. But the 
theory of Hertz was opposed to the fundamental 
experiment of Fizeau on the propagation of light 
in flowing liquids. The most obvious extension 
of Maxwell's theory to the case of moving 
bodies was incompatible with the results of 
experiment. 

At this point, H. A. Lorentz came to the rescue. 
In view of his unqualified adherence to the atomic 
theory of matter, Lorentz felt unable to regard 
the latter as the seat of continuous electro¬ 
magnetic fields. He thus conceived of these fields 
as being conditions of the aether, which was 
regarded as continuous* Lorentz considered the 
aether to be intrinsically independent of matter, 
both from a mechanical and a physical point of 
view. The aether did not take part in the motions 
of matter, and a reciprocity between aether and 
matter could be assumed only in so far as the 
latter was considered to be the carrier of attached 
electrical charges* The great value of the theory 
of Lorentz lay in the fact that the entire electro¬ 
dynamics of bodies at rest and of bodies in motion 
was led back to Maxwell's equations of empty 
space. Not only did this 'theory surpass that of 
Hertz from the point of view of method, hut with 
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its aid H. A. Lomittz was elso preeminently 
successful in explaining the ‘experimental facts. 

The theory appeared to be unsatisfactory only 
in one point of fundamental importance. It 
appeared to give preference to one system of co¬ 
ordinates of a particular state of motion (at ^re*t 
relative to the aether) as against all other systems* 
of co-ordinates in motion with respect to this one. 
In this point the theory seemed to stand in direct 
opposition to classical mechanics, in which all 
inertial systems which are in uniform motion with 
respect to each other are equally justifiable as 
systems of co-ordinates (Special Principle of Rela¬ 
tivity). In this connection, all experience also, in 
the realm of electro-dynamics (in particular 
Michelson’s experiment) supported the idea of the 
equivalence of all inertial systems, t.e. was in 
favour of the special principle of relativity. 

The Special Theory of Relativity owes its origin 
to this difficulty, which, because of its fundamental 
nature, was felt to be intolerable. This theory 
originated as the answer to the question; In tkcv 
special principle of relativity really contradict 
tory to the field equations of Maxwell for empty 
space? The answer to this question appeared to 
be in the affirmative. For if those equations are 
valid with reference, to a system of co-ordinate® 
K, and we introduce a new system of co-ordinates. 
K' in conformity with the—to all appearance® 
readily establishable—equations of transformation 
x f —x -vt 

then Maxwell's field equations are no longer valM 
in the new co-ordinates ( x l , y', z f , *')• 
appearances are deceptive. A more searching 
analysis of the physical significance of space 
time rendered it evident that the Galileo trans¬ 
formation is founded on arbitrary assumption^* 
and in particular on the assumption that the state¬ 
ment of simultaneity has a meaning which w- 
independent of the state of motion of the 
of co-ordinates used. It was shown <hat the wa 
equations for vacuo satisfy the special prmeifHte- 
of relativity, provided we make use erf the equa¬ 
tions of transformation stated below: 


(Lorentz transformation). 


In these equations x, y, t represent the co-ordi¬ 
nates measured with measumg^roda which attfr 
at rest with reference to the system trf czhot^:’ 
nates, and t represents the time 
suitably adjusted docks of identic!# c*mehPuteti«tt* 
which are In a state,of *est. .,VT .. 


V1 — v*jc‘ 

Y-y 

g’mg 

t-vxjc* 

YT-v'jS 


I (Galileo transformation), 
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^ Now in order that the special principle of rela¬ 
tivity'may hoid^ it is necessary that all the equa¬ 
tions of physics do not alter their fbrm in the 
transition from one inertial system to another, 
when we make use of the Lorentz transformation 
for the calculation of this change. In the lan¬ 
guage of mathematics, all systems of equations 
that express physical laws must be co-variant with 
respect to the Lorentz transformation. Thus, 
from the point of view of method, the special prin¬ 
ciple of relativity is comparable to Carnot’s prin¬ 
ciple of the impossibility of perpetual motion of 
the second kind, for, like the latter, it supplies us 
with a general condition which all natural laws 
must satisfy. 

Later, H. Minkowski found a particularly 
elegant and suggestive expression for this 
condition of co-variance, one which reveals a 
formal relationship between Euclidean geometry 
of three dimensions and the space-time continuum 
of physics. 


Euclidean Geometry of 
Three Dimensions, 
Corresponding to two 
neighbouring points in 
apace, there exists a 
numerical measure (dis¬ 
tance ds) which conforms 
to the equation 

ds 2 ** dx*+d x 2 + dx a *. 


It is independent of the 
system of co-ordinates 
chosen, and can be 
measured with the unit 
itneaauring-rod. 


The permissible trans¬ 
formations are of such a 
character that the expres¬ 
sion for ds* is invariant, 
the linear orthogonal 
transformations are per¬ 
missible. 


With respect to these 
transformations, the laws 
of Euclidean geometry 


Special Theory of 
Relativity . 

Corresponding to two 
neighbouring points in 
space-time (point events), 
there exists a numerical 
measure (distance ds) 
which conforms to the 
I equation 

ds 2 = dx?+dx* + dx 2 +dx/ 

It is independent of the 
inertial system chosen, 
and can be measured 
with the unit measuring- 
rod and a standard clock. 

x 2 , are here 

rectangular co-ordinates, 
whilst is the 

time multiplied by the 
imaginary unit and by 
he velocity of light. 

The permissible trans¬ 
formations are of such a 
character that the expres¬ 
sion for ds 2 is invariant, 
i.e. those linear ortho¬ 
gonal substitutions arc 
permissible which main¬ 
tain the semblance of 
reality of x u x 9f x u x*. 
These substitutions are 
the Lorentz transforma¬ 
tions. 

With respect to these 
transformations, the laws 
of physics are invariant. 


are invariant. 

From tbi* it follows that, in respect of its file 
In the equation* of physics, though not with regard 
i its physical significance) time is equivalent to 
io ; 'ipiee" cb-ord^iatcs (apart from the relations 
F*km thfo pcdnt of viewy physics it, 
as it were, a Euclidean geometry of four dimen- 
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sions, or, more correctly, a statics m a four- 
dimensional Euclidean continuum. 

The development of the special theory of rela¬ 
tivity consists of two main steps, T namely, the 
adaptation of the space-time 44 metrics ** to 
Maxwell’s electro-dynamics, and an adaptation of 
the rest of physics to that altered space-time 
“metrics.” The first of these processes yields 
the relativity of simultaneity, the influence of 
motion on measuring-rods and clocks^ a modifica¬ 
tion of kinematics, and in particular a new theorem 
of addition of velocities. The second process 
supplies us with a modification of Newton’s law 
of motion for large velocities, together with 
information of fundamental importance on the 
nature of inertial mass. 

It was found that inertia is not a fundamental 
property of matter, nor, indeed, an irreducible 
magnitude, but a property of energy. If an 
amount of energy E be given to a body, the 
inertial mass of the body increases by an amount 
E/c 2 , where c is the velocity of light vacuo . 
On the other hand, a body of mass m is to be 
regarded as a, store of energy of magnitude mcK 

Furthermore, it was soon found impossible to 
link up the science of gravitation with the special 
theory of relativity in a natural manner. In this 
connection I was struck by the fact that the force 
of gravitation possesses a fundamental property* 
which distinguishes it from electro-magnetic 
forces. All bodies fall in a gravitational field with 
the same acceleration, or—what is only another 
formulation of the same fact—the gravitational 
and inertial masses of a body are numerically 
equal to each other. This numerical equality 
suggests identity in character. Can gravitKtibn 
and inertia be identical? This question teadfe 
directly to the General Theory of Relativity. Is it 
not possible for me to regard the earth as free 
from rotation, if I conceive of the centrifugal 
force, which acts on all bodies at rest relatively 
to the earth, as being a 41 real ” field of gravita¬ 
tion, or part of such a field? If this idea can be 
carried out, then we shall have proved In very 
truth the identity of gravitation and inertia. Eor 
the same property which is regarded as inewtia 
from the point of view of a system not taking 
part in the rotation can be interpreted as gravita* 
tion when considered with respect to a system that 
shares the rotation. According to Newton, this 
interpretation is impossible, because by Newton’s 
law the centrifugal field cannot be regarded as 
being produced by matter, and because in 
Newton’s theory there is no place for a 44 real ” 
field of the 4 4 Koriolis-field ” type. But perhaps 
Newton’s law of field could be replaced by another 
that fits in with the field which holds with respect 
to a “rotating” system of co-ordinates? My 
conviction of the identity t>f inertial and gravita¬ 
tional mass aroused within me the feeling of abso¬ 
lute confidence in the correctness of this interprer 
tation. In this connection I gained encourage¬ 
ment from the following idea. ^ We are familiar 
with the 44 apparent M fields which are valid relh- 
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tively to systems of co-ordinates possessing arbi¬ 
trary motion with respect to an inertial system. 
With the aid of these special fields we should be 
able to study the law which is satisfied in general 
by gravitational fields. In this connection we shall 
have to take account of the fact that the ponder¬ 
able masses will be the determining factor in pro¬ 
ducing the field, or, according to the fundamental 
result of the special theory of relativity, the energy 
density—a magnitude having the transformational 
character of a tensor. 

On the other hand, considerations based on the 
metrical results of the special theory of relativity 
led to the result that Euclidean metrics can no 
longer be valid with respect to accelerated sys¬ 
tems of co-ordinates. Although it retarded the 
progress of the theory several years, this enor¬ 
mous difficulty was mitigated by our knowledge 
that Euclidean metrics holds for small domains. 
As a consequence, the magnitude ds, which was 
physically defined in the special theory of rela¬ 
tivity hitherto, retained its significance also in the 
general theory of relativity. But the co-ordinates 
themselves lost their direct significance, and 
degenerated simply into numbers with no physical 
meaning, the sole purpose of which was the num¬ 
bering of the space-time points. Thus in the 
general theory of relativity the co-ordinates per¬ 
form the same function as the Gaussian co-ordi¬ 
nates in- the theory of surfaces. A necessary con¬ 
sequence of the preceding is that in such general 
co-ordinates the measurable magnitude ds must 
be capable of representation in the form 
/is*^2g uv /lx u (/x ri 

uv 

where the symbols g uv are functions of the space- 
time co-ordinates. From the above it also follows 
that the nature of the 9pace-time variation of the 
factors g w determines, on one hand the space¬ 
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time metrics, and on the other the gravita- 
tional field which governs the mechanical 
behaviour of material points. 

The law of the gravitational field is determined 
mainly by the following conditions : First, it shall 
be valid for an arbitrary choice of the system of 
co-ordinates; secondly, it shall be determined by 
the energy tensor of matter; and thirdly, it shall 
contain no higher differential coefficients of the 
factors g U u than the second, and must be linear in 
these. In this way a law was obtained which* 
although fundamentally different from Newton’s 
law, corresponded so exactly to the latter in the 
deductions derivable from it that only very few 
criteria were to be found on which the theory 
could be decisively tested by experiment. 

The following are some of the important ques¬ 
tions which are awaiting solution at the present 
time. Are electrical and gravitational fields really 
so different in character that there is no formal 
unit to which they can be reduced? Do gravita¬ 
tional fields play a part in the constitution of 
matter, and is the continuum within the atomic 
nucleus to be regarded as appreciably non- 
Euclidean? A final question has reference to the 
cosmological problem. Is inertia to be traced to 
mutual action with distant masses? And con¬ 
nected with the latter : Is the spatial extent of the 
universe finite? It is here that my opinion differs 
from that of Eddington. With Mach, I feel that 
an affirmative answer is imperative, but for the 
time being nothing can be proved. Not until a 
dynamical investigation of the large systems of 
fixed stars has been performed from the point of 
view of the limits of validity of the Newtonian 
law of gravitation for immense regions of space 
will it perhaps be possible to obtain eventually an 
exact basis for the solution of this fascinating 
question. 


Relativity *. The Growth of an Idea. 

By E. Cunningham. 


S ACCHERI, in his “Logica Demonstrative,” 
published in 1697, ten years after Newton’s 
“Principia Mathematica,” lays down a distinction 
between real and nominal definitions which should 
be kept in mind if we are to do justice to Newton. 
Euclid defines a square as a four-sided figure the 
sides of which are all equal, and the angles of 
which are all right-angles. That is what he means 
by the name “square.” It is a nominal definition. 
It remains to be shown that such a figure exists. 
This is done in Book I., Prop. 46. The definition 
then becomes real. Euclid is not guilty of the 
error of presupposing the existence of the figure. 

Newton prefixes to his principles of natural 
philosophy certain definitions of absolute, true, 
and mathematical space and time. The former 
remains fixed and immovable; the latter flows 
uniformly on, without regard to material bodies. 
He strives here against the imperfections of ian- 
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guage to give words to the thought in the back 
of his mind. The philosopher attacks him on 
these definitions; he has no right to presuppose 
that these words correspond to any reality. What 
then? Suppose these offending definitions re¬ 
moved, or recognised as purely nominal. Then 
the definitions of velocity, acceleration, mass, and 
force are nominal, too, and the whole of Newton’s 
structure of dynamics is a paper scheme of words < 
and relations which may or may not correspond 
to the world of sense. 

But that is exactly what it is. That is what all 
scientific theory is, until experiment demonstrates 
that the correspondence exists. The justification 
of Newton’s theory comes, not in the discovery 
of a time that flows uniformly on, but in the fact 
that the observed phenomena of the tides, of 
planetary motion, and of mechanics in general do 
fit on to his scheme. But the fit does not consist 
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in the agreement of clock-time or solar time with 
absolute time. It is in the mutual agreement of 
the motions of clocks, earth, planets, moon, tides, 
and the rest; so that it matters not a whit whether 
the time variable used in the calculations flows 
uniformly on, or whether it is the merest variable 
number devoid of any physical significance what¬ 
ever. 

Thus the great paradox, the stumbling-block 
of absolute rotation, is not one of logic. Nature 
thrusts it upon us. While we would all admit 
that a priori rotation relative to empty space is a 
meaningless term, yet there remain Newton’s 
bucket and Foucault’s pendulum; and, strive as 
we will, Newton’s way of looking at them remains 
the simplest. We would all fain think that “ac¬ 
celeration relative to empty space ” is an empty 
phrase, and yet Nature is such that Newton’s 
system of dynamics made modern science pos¬ 
sible. Whatever we may say of Newton’s defini¬ 
tions, therefore, his space and time are natural 
products of Nature’s laboratory, to be purified, 
perhaps, but not to be rejected as spurious. 

' The nineteenth century was the aether age. 
From Arago, in 1820, to Michelson and Morley 
(1881-1905), followed by Trouton, Noble, 
Rankine, and Brace, vain attempts were made 
to discover the earth’s velocity through the 
aether. But what, after all, was this 
elusive medium? To Faraday doubtless it 
was as real as anything in the universe. His 
resolute insistence on the need for a medium of 
transmission of electrical action, his discovery of 
the induction of currents by changing magnetic 
fields, Maxwell’s advocacy of his views, and the 
demonstration of the electromagnetic nature of 
light, led up directly to the electron theory of 
Lorentz and Larmor, in which the aether appears 
as the background of all material phenomena. 
Vet the aether, after all, was but a name^ and 
the electron theory a formal scheme of relations; 
like Newton’s scheme, it was to be verified by its 
correspondence with actual observation. When it 
comes to observation, the only possibility is to 
note the behaviour qf material bodies. Thus the 
aether with the associated ideas of electric and 
magnetic intensity ranks pari passu with New¬ 
ton’s absolute time and space. It has no likeness 
with matter; it is even doubtful whether it is of 
such substantiality that any element of it has 
identity. It has been said of Larmor’s account 
of it that it reduces the universe to a set of dif¬ 
ferential equations, which, of course, is to a great 
extent true of Newton’s work also. 

But the notable thing about this theory is that 
it leaves the problem of absolute motion and abso¬ 
lute rotation exactly at the point where Newton 
left it. It gives a reasonable account of the failure 
of Michelson and Morley and the rest to discover 
the earth’s velocity relative to the aether, just as 
Newton’s theory would show why its velocity in 
absolute space cannot be determined. The sether- 
builders succeeded too well, and constructed, not 
one, but an infinity of aethers, any one having a 
uniform translatory motion relative to any other. 
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But in the new theory, as in the old, a body may 
be said in an absolute sense to be devoid of rota¬ 
tional motion. 

With the lack of determifiateness in the 
aether goes a similar ambiguity in the 
measures of time and space. Each of these 
iethers has its proper scale of time and 
space. Events which are simultaneous in 
one aether are not simultaneous in another, and, 
since none can tell which is the true sether, none 
can tell whether two events are simultaneous or 
not. This is where the theories of Lorentz and 
Larmor lead us; and yet they only suggest it 
without demonstrating it. For neither of them 
professed to give a complete account of the struc¬ 
ture of matter. The relations they propose for 
the aethereal action need to be supplemented by 
hypotheses as to the nature of the electron before 
they make a complete scheme; and when it comes 
to this Lorentz suggests a hypothesis, that of the 
contracting electron, which is devised specially for 
the purpose of getting the aether to conceal itself. 

This brings us to the point at which Einstein 
makes his very modest suggestion (1905) of test¬ 
ing the hypothesis that in the nature of things 
wc must not expect ever to find evidence of an 
absolute velocity of the earth through space. The 
ground had been well prepared. The electron 
theory as generally accepted was taken as it 
stood. The only new idea was that whereas his 
predecessors clung to the thought that one aether 
with its associated system of space-time measure¬ 
ment was real and the rest fictitious, Einstein, 
in the absence of any distinguishing features, 
ranks them all alike. To which some replied, 
“Give us back our absolute time and our aether.” 
Yet Einstein had logic on his side, for the defini¬ 
tions of aether and of time are definitions quid 
no minis, not quid rei . 

Looking back, we realise two great gaps in the 
special principle of relativity as Einstein pro¬ 
pounded it in 1905. The first is the same which 
revealed itself in Newton’s theory. “Uniform 
motion in a straight line” is left as a phrase with 
meaning, a situation as intolerable to the philo¬ 
sopher as the recognition of “absolute rest.” 
Further, while it accepted the electromagnetic 
theory intact as a common basis of the 
structure of matter, it took no account of 
the other common property of matter, gravi¬ 
tation, of which so far the electromagnetic 
theory offered no explanation. Einstein at once 
realised the gaps, however, and saw a relation 
between them. Gravitational problems are prob¬ 
lems of acceleration. The magnitude of the velo¬ 
city of an observer does not affect his sense of 
gravity, but the experience of the man in the lift 
is that his acceleration does so. Thus Einstein 
perceived that to settle his difference with the 
philosopher he must first reconcile gravitation. 
Whether he would ever have done it without the 
genius of Minkowski we cannot tell. But as a 
matter of history the pure mathematician, who 
surely had learned much from Riemann and Helm¬ 
holtz, was the first to emphasise the profound 
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unity between the categories of space and time 
that was suggested by Einstein's work. A uni¬ 
verse of determinate relations, in which every¬ 
thing proceeds according to known laws, is one 
which may be surveyed as a great whole in which 
past; present, and future are one. It is a four- 
dinlensional unity, and for Einstein any plane 
section through it could be the present. The his¬ 
tory of a particle is a simple chain of points in 
that whole, a “world-line." 

Now events moved fast. Minkowski gave the 
notion of a four-dimension universe. Riemann 
had initiated a method of geometry in any number 
of dimensions; Einstein had glimpsed the possi¬ 
bility that, taking gravitation into account, light 
might be subject to acceleration, which, being 
interpreted in Minkowski’s fashion, meant that 
the ordinary Euclidean expression for the element 
of length in a four-dimension space must be 
generalised. This made the work of Riemann not 
Only useful, but also prophetic. In 1853 he had 
written that “the ground of the measure rela¬ 
tions existing in the universe, if continuous, must 
consist in the binding forces acting upon it." This 
really implies the whole relativity doctrine; it 
asserts that the measure relations of the pheno¬ 


mena -perceived in the universe are incapable of - 
determination on any absolute scale, independent 
of the phenomena themselves. Sixty years later 
Einstein perceives that the gravitational field must 
be included among those binding forces, and must 
affect profoundly the measure relations in every 
physical aspect. Having foreseen this, Riemann 
had proceeded to develop a non-Euclidean geo¬ 
metry in any number of dimensions, and thus the, 
germ of the calculus that Einstein needed was 
created. With what success it was wielded is v 
now well known. 

Not so well known is the more recent work of 
Weyl. Einstein finds in universal gravitation the 
ground of the measure relations of the universe. 
But equally universal is the fact of electricity, and 
this universal “binding force” must equally take 
a part in those relations. The acuteness of Rie¬ 
mann’s vision is doubly emphasised when we hear 
that Weyl discovers a further generalisation of 
his geometrical method which provides for elec* 
tricity a place as natural and convincing as that 
taken by gravitation in Einstein’s theory. But 
that is history yet in the making, and this article 
seeks only to traverse the course of history 
already complete. 


Relativity and the Eclipse Observations of May, 1919. 

By Sir Frank Dyson, F.R.S. 


I N 1915 Prof. Einstein predicted, as a conse¬ 
quence of the generalised theory of relativity, 
that a ray of light from a star would be bent in 
its passage through the sun’s gravitational field. 
The amount of this deflection he gave as 1-75"(a/r), 
where a is the sun’s radius, and r the nearest 
distance of the ray to the sun’s centre. As a ray 
of light reaches us in the direction of the tangent 
to its path, the apparent position of a star, photo¬ 
graphed during an eclipse of the sun, should 
therefore be displaced by an angle 175 ff (a/f) out¬ 
wards front the sun’s centre. The field of stars 
surrounding the sun should thus be distorted in 
a definite manner by an amount within the range 
of accurate astronomical observation. In Fig. i, 
if a, b, c are the positions of the stars as seen at 
ordinary times, and if S is the centre of the sun 
during an eclipse, then the positions in which the 
stars are seen or photographed during an eclipse 
will be A, B, C. If a were at a distance 30' from 
the sun’s centre the displacement aA would be 
o* 87 /; , and if B were at a distance go* from the 
sun’s centre its displacement would be o*27 ff . 
These are, roughly speaking, the greatest and 
least displacements which can be obtained in prac¬ 
tice. Nearer than 30' from the sun’s centre a 
star’s image is liable to be drowned in the corona. 
At greater distances than 90' good images can 
scarcely be obtained with a simple object glass, 
while a doublet or other combination introduces 
some difficulties. 

There displacements, though small, are ten 
limes as large as those met with in determina* 
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tions of stellar parallax, and are determined <in 
a precisely similar manner by comparison of 
photographs taken at different epochs. The field 
of stars photographed during the eclipse must 
be compared with the same field photographed 
when the sun is in another part of the sky. Ex¬ 
perience shows that telescopes of as long focal 
length as practicable should be used, and that the 
eclipse field and comparison field should be photo¬ 
graphed under as nearly as possible identical con- 
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ditions as regards both the instruments them* 
selves and the position of the field in the sky. 
With these precautions there was every reason to 
suppose that, given favourable weather, successful 
results would be obtained* 

In the short time available for preparation it 
was not possible to arrange for the tefescbpCtt tp 
be mounted equatorially, and the field of Siafy 
was reflected into fixed telescopes by cfelosfct 
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jurors* The possibility had to be faced that the 
l^icrors might suffer some distortion from the 
eun’s heat. Apart from this, two of the mirrors 
did to some extent spoil the sharpness of the 
stellar images. 

Three series of photographs were taken. Prof. 
Eddington and Mr. Cottingham at Principe had 
very cloudy weather, but obtained photographs 
$howing a few stars. The check field obtained on 
two nights shortly after the eclipse gave images 
similar to those on the plates taken during the 
eclipse. The temperature during the eclipse was 
77 0 F., and 76-5° F. when the check fields were 
taken. There was no reason to suppose any 
change of scale, and on this assumption the plates 
when measured gave for the deflection at the sun’s 
limb i- 6 i" ±o-30 /; . 

Dr. Crommelin and Mr. Davidson in Brazil 
were favoured with ideal weather conditions. 
They found, however, that the images on the 
eclipse plate differed from those taken the pre¬ 
vious night, and from those taken on the same 
field of stars two months later. This is attributed 
to'the effect of the sun’s heat in distorting the 
ccelostat mirror. If it is assumed that the scale 
has changed, then the Einstein deflection from 
the series of plates is 0 90"; if it is assumed 
that no real change of focus occurred, but merely 
a blurring of the images, the result is 1*56" ; little 
weight is, however, attached to this series of 
photographs. 

With a smaller lens of 4-in. aperture and 19-ft. 
focus the same observers were extremely suc¬ 
cessful. The images taken during the eclipse 
are in sharp focus and exactly similar to 
those on the comparison field. The result 
of measurement gave i-gS 7 '±012" for the 
deflection at the limb; seven stars were photo¬ 
graphed, and the individual displacements, both in 
right ascension and in declination, were in good 
accordance with the law 175"(a/r). It has been 
pointed out by Prof. H. N. Russell that the photo¬ 
graphs show a difference of scale of one part in 
12,000 in the horizontal and vertical directions 
of the coelostat mirror, and that if allowance be 
made for this the results for individual stars will 
be in still closer accordance. 

The result of the eclipse, particularly of the 
second series of photographs at Sobral, is a close 
verification of Einstein's predicted displacements 
i*75 ff (a/r) radial from the sun’s centre. 

We proceed to consider the objections raised 


against this result. It has been suggested that 
allowance was not made correctly for the ordinary 
terrestrial refraction. The method adopted was 
that usually employed in astroqLmical photo* 
graphy, the second order terms being omitted, as 
they in no case amount to more than 0-02The 
possibility of distortion of the film of the photo* 
graphs, owing to the presence of the corona, has 
also been suggested. Examination of the plate in 
Phil. Trans., vol, eexx., will show how different the 
conditions are from those cases in which distortion 
of the film has been observed. The possible dis¬ 
placements on the eclipse photographs could not 
amount to 0-05for any of the stars, and would 
be in the wrong direction. 

Prof. Anderson made the interesting suggestion 
that a possible error might arise from the fall of 
temperature in the air as the moon’s shadow 
moves over the place of observation, thus causing 
an exceptional refraction. It has been shown by 
Prof. Eddington and Sir Arthur Schuster 
(Nature, vol. civ., pp. 372, 468) that this effect 
would in all cases be very much smaller than the 
quantities in question. Further, it happens that 
at Sobral, owing to cloud in the early morning* 
which checked the normal daily rise of tempera¬ 
ture, the fall during the eclipse was not more than 
2 0 or 3 0 F. 

The possibility that the observed displacements 
may be due to refraction by gaseous matter sur¬ 
rounding the sun has received a good deal of con¬ 
sideration. If such an atmosphere is controlled 
entirely by the sun’s gravitation, an impossibly 
high density is required. Prof. Newall has in^ 
vestigated the consequences of assuming that 
gravitation is partly balanced near the sun by 
electrical forces and radiation pressure assumed 
to vary as the inverse square of the distance from 
the sun’s centre. To obtain agreement with the 
eclipse observations, he finds it necessary that 
0999 of the weight of the gas should be thus 
balanced. The difficulties of such a supposition 
have been pointed out by Prof. Lindemann (Ol>- 
servatory , April, 1920). Further, Dr. Crommelin 
has directed attention to the fact that, several 
comets have approached nearer the sun than paths 
of the rays of some of the stars photographed at 
the eclipse, yet their motion has not been retarded, 
or their substance entirely vaporised, although 
they were for two hours at this small distance 
from the sun and moving with a velocity of 
300 kilometres a second. 


Relativity and the Motion of Mercury’s Perihelion. 


By Dr, A. C. 

TpHE effect of Einstein's law in changing the 
A position of Mercury's perihelion is some¬ 
times looked on as something mysterious and Re¬ 
condite; but in reality anything that disturbs the 
laftr of inverse squares in the smallest degree is 
hound to produce such a Shift; and as in all the 
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systems known to us such disturbing factors 
exist, the line of apses is invariably in motion. 

It is easy to show that when the central force 
falls off more rapidly than the ratio of inverse 
squares, the apse-line advances \ for we may con¬ 
sider the inverse square law as holding, with die 
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addition of a small superposed force, outward in 
the outer half of the orbit, and inward in the inner 
half. These additional forces clearly cause the 
outward or inward motion to persist a little longer 
than it would otherwise do, thus delaying the 
attainment of the apses. It is proved in Tait and 
Steeled “Dynamics of a Particle,” p. 127, that if 
the force vary as r rt , the apsidal angle in a nearly 
circular orbit is ?r(3 + n)-i. Put n=—2(i+d), 
where d is very small, then the apsidal angle is 
ir(i — 2d)"i = ir(i + d). Or, in a complete revolu¬ 
tion, the apse advances 2ird > which is a constant 
for all orbits. 

This was the hypothesis advanced by Prof. 
Asaph Hall to explain the motion of Mercury's 
apses- The shift in the case of Mercury is 01" 
per revolution. Applying this to the moon, it 
would give an apsidal advance of 135" per century 
above the amount indicated by Newtonian theory. 
At the time Prof. Newcomb adopted the Hall 
formula, there appeared to be such an excess of 
motion of the lunar perigee; but further research, 
both on the side of theory (Prof. Brown) and on 
that of observation (Dr. Cowell and others), has 
emphatically proved that the actual excess is far 
smaller, and quite consistent with the 2" per cen¬ 
tury resulting from Einstein’s theory. Thus Brown 
found 14643527" and 14643511" for the theo¬ 
retical centennial motion on two different assump¬ 
tions of Jhe earth's oblateness (Mon. Notices, 
vol. lxiv., p. 532). His discussion gave as the 
observed value 14643523*, while Cowell found 
14643538''. In any case, the difference between 
theory and observation is very much smaller than 
that required by Hall's law. The latter is thus 
definitely put out of court, and it becomes a matter 
of regret that Newcomb adopted it in his 
tables of the four inner planets. It meant a 
more drastic alteration of the Newtonian law than 
that effected by Einstein; the former alters the 
law in all circumstances, while the latter leaves it 
unaltered for bodies at rest, but introduces a term 
that increases the force where there is relative- 
motion. 

The second suggestion in explanation of the 
motion of Mercury's apse is oblateness of the 
sun. It is easy to show that the attraction of 
an oblate body falls off more rapidly than the 
inverse square, thus producing advance of the 
apse of a satellite. Most of the satellites of the 
solar system afford examples; the most striking 
case is Jupiter V., the apse of which makes two 
entire revolutions in a terrestrial year. Where 
the satellite does not revolve in the equatorial 
plane of its primary, there is a second effect of 
oblateness; it causes the satellite's orbit-plane to 
shift, its pole describing a circle round the planet’s 
pole. We may refer, for example, to the system 
of Mars. H. Struve determined the position of 
the pole of Mars and the amount of oblateness 
from observations of its satellites; similarly the 
position of Neptune's pole can be approximately 
inferred from the change in the orbit-plane of its 
satellite. 

The amount of oblateness of the sun ^necessary 
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to account for the motion of Mercury’s perihelion 
is not great. Newcomb deduced that the necessary 
excess of the equatorial diameter oVer the polar 
would be slightly more than ; the existence of 
even this small excess is rendered highly improb- 
able by the very numerous measures of the solar 
disc, notably the heliometer measures in con¬ 
nection with the Venus-transits of 1874 and 188a; 
these were discussed by Dr. Auwcrs, and seemed* 
if anything, to indicate that the polar diameter is 
the greater. A further objection is that the solar 
equator is inclined 3 0 21' to Mercury's orbit, and 
its oblateness would produce a diminution of 2-6" 
per century in the inclination of Mercury's orbit. 
Observation, if anything, indicates a shift of the 
inclination in the opposite direction, and the 
amount 2 6" is so far beyond the probable error 
as to render the theory of solar oblateness un¬ 
tenable. The above points were established by 
Newcomb, “Elements of the Four Inner Planets,” 
in 1895, so that it is strange to find this untenable 
hypothesis still freely suggested in the United 
States. 

It is fairly obvious that the portion of the 
zodiacal light that is inside Mercury's orbit would 
produce effects of the same general kind as those 
arising from solar oblateness. Now observations 
of the zodiacal light indicate a smaller inclination 
to the ecliptic than 7 0 , the inclination of Mercury’s 
orbit. Thus J. F. J. Schmidt found values rang¬ 
ing from 4 0 to o°, and Prof. Douglas’s photo¬ 
graph, taken at Flagstaff, Arizona, on March 19, 
1901, shows the light almost symmetrical on each 
side of the ecliptic. Now, unless the mean plane 
of the light agreed with that of Mercury's orbit, its 
gravitational effect on the apse of that planet 
would be accompanied by a shift of its orbital 
plane, not verified by observation. It has been 
found impossible to assign any position to hypo¬ 
thetical perturbing matter that would explain the 
apse motion of Mercury without causing other 
anomalies in-the elements of that planet and of 
Venus, which are negatived by observation. 
Moreover, there is the difficulty that the zodiacal 
light, if of sufficient mass to produce such an 
effect, should give us more light than it does. 
Dr. H. Jeffreys examines the question in Mon. 
Not., vol. lxxx,, p. 138. He shows that if the 
light arises from reflection by the molecules of a 
gas, the effect on Mercury would be only 1/3000 
of that observed. If the light arises from re¬ 
flection by solid particles, he takes 10 km. as their 
maximum admissible diameter (probably far in 
excess of what is really tenable); he still finds 
that their gravitational effect would be only 1/20 
of that required. He makes similar calculations 
for the corona, reaching like conclusions. 

Hence we seem to be driven by exhaustion to 
the Einstein law as the only satisfactory explana¬ 
tion. It clearly can have no effect on orbital 
planes, so it produces accordance in apsidal 
motion without introducing other anomalies. 
Further, it was not an ai hoc hypothesis; it was 
reached on independent grounds, and it was an 
undesigned coincidence that it fitted so wdl for 
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Mercury’s apsidal motion. For the expression 
/velocity of planet\ 2 ..... 

3 V velocity ofTightT ) - wh,ch ,s the an B ular motlon 
of the apse (in fractions of a circumference) 
per revolution of the planet, involves no empirical 
or arbitrary constant. We can express the reason 
for the advance in simple terms thus : At infinity 
the relative velocity is zero, and the law is the 
Newtonian one, but the nearer we approach the 
central orb the higher becomes the velocity, and 
the greater the extra force. Hence we have 
another case of the force falling off more rapidly 
than the inverse square, which we have seen to 
lead to apsidal advance. 

It is interesting to note that the advance per re¬ 
volution varies as (velocity) 2 or as t fa. Hence the 


advance per century varies as a~f, or it falls off 
much more rapidly with increase of a than the 
Hall law, which gives a*f. In the course of 
centuries this would discriminate* between them, 
independently of the lunar test ; but the orbits of 
Venus and the earth are so nearly circular that 
the time for that test has not yet arrived. 

In the case of Mars we may note that F. E. 
Ross’s rediscussion of the observations of that 
planet and of the mass of Venus takes off some 
2 ff from Newcomb’s value of its excess of apsidal 
motion in a century. When we further remove 
the Einstein term 1-3*, we are left with some 
; as the actually observed quantity is the 
product of 27 n by the eccentricity (1 /11), it falls 
well within the limits of observational error. 


The Displacement of Solar Lines. 

By Dr. Chaki.es E. St. John', Mount Wilson Solar Observatory, Pasadena, California. 


T HE agreement of the observed advance of 
Mercury's perihelion and of the eclipse results 
of the British expeditions of 5919 with the deduc¬ 
tions from the Einstein law of gravitation gives 
an increased importance to observations on the 
displacement of absorption lines in the solar spec¬ 
trum relative to terrestrial sources, as the evidence 
on this deduction from the Einstein theory is at 
present contradictory. Particular interest, more¬ 
over, attaches to such observations, inasmuch as 
the mathematical physicists are not in agreement 
as to the validity of this deduction, and solar 
observations must eventually furnish the 
criterion. 

Prof. Eddington’s view, if I understand it, is 
that the theory cannot claim support from the 
present evidence, nor can observed displacements 
not agreeing with the theory be on that account 
regarded as in the slightest degree adverse to it, 
the only possible conclusion in his view being that 
there are certain causes of displacement of the 
lines acting in the solar atmosphere and not yet 
identified (“Space, Time, and Gravitation,” 

p- 130). 

The great majority ol metallic lines observed 
for differences between their wave-lengths in the 
sun and terrestrial sources do show displacements. 
These differ in most cases from those deduced j 
from the Einstein law of gravitation in ways as 
yet unexplained. If reasonable solar causes can 
be adduced to account for the wide discrepancies 
between theory and observation, the position of 
the generalised theory of relativity would be 
greatly strengthened. 

According to the theory, the displacements are 
to the red, and are proportional to wave-length, 
being independent of the intensity of the lines and 
of the element to which they belong. Observa¬ 
tional results differ from those deduced from the 
theory in at least four important ways. The 
observed displacements are not proportional to 
the wave-length; they differ from element to 
^dement in the same spectral region; for the same 
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element and spectral region they vary with line- 
intensity ; the displacements show both large posi¬ 
tive and negative divergences from the calculated 
values. Interesting examples are found in 
Jewell’s early work (Astrophysical Journal, vol- iii., 
p. 89, 1896). The relative values here are of high 
weight, and the data are important in that the 
range of elements is wider than occurs in more 
recent investigations. Divergences in the four 
directions from the calculated displacements are 
shown in the following extract from his observa¬ 
tions on the differences in wave-length between 
1 1 5 solar and arc lines :— 





Mean A 

A A Ob*. 

i A Cal. 

Obs. - CaU 

Calcium 

H.K 

4227 

4042 

+ 0019 

+ 0*009 

+ o*oioA 

Calcium 

Int. 

i -6 

5227 

+ OOO4 

+ 0‘01I 

-0.007 

iron 

*> 

10-40 

3950 

+ 0 008 

+ o*ooS 

±0-000 

Iron 

tt 

2“ 8 

3950 

4-0 003 

+ 0*008 

-0*005 

Aluminium 

M 

15-20 

3950 

+ 0 006 

+ o*oo8 

- 0*003 

Nickel 

* » 

JO 15 

3530 

4-0 017 

+ 0*008 

+ 0*009 

Nickel 


1- 5 

3625 

+ 0*005 

+ 0*008 

-0*003 

Copper 

»► 

6 - 9 

3262 

+ 0*006 

4 - 0*007 

*1-0*009 

Potassium 

t * 

00- 0 

4046 

- O ’OOS 

+ 0009 

- 0*017 


For statistical discussion the quantity of data 
available is as yet quite inadequate even in the 
case of iron, the most widely studied element. Not 
only should the terrestrial and solar wave-lengths 
be known to high precision over the widest pos- 
i sible range of spectrum, but also the pressure shift 
per atmosphere. Unfortunately, there are no pub¬ 
lished data on the wave-lengths and pressure dis¬ 
placements of the iron lines, in which, over a long 
spectral range, the errors due to pole-effect in 
the arc are reduced to the magnitude of the calcu¬ 
lated Einstein displacement. For other metallic 
elements the data are even more deficient. With 
a sufficiently large and varied accumulation of 
material there is hope that the complex solar con¬ 
ditions may be analysed, and the contributions to 
the observed effects arising from the various 
causes determined with some certainty. The 
pressing need is for data of the requisite accuracy 
and variety. This need adds interest to deter¬ 
minations of wave-lengths and of pressure dis- 
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placements, and to investigations of the character¬ 
istic behaviour of spectrum lines, as all such data 
will have a part in solving one of the most absorb¬ 
ing questions in cosmic physics. 

Jivershed adduces his observations upon the 
spectrum of Venus as evidence of an “earth- 
effect ” driving the gases from the earth-facing 
hemisphere of the sun, and he would by this hypo¬ 
thetical action explain the observed displacements 
of the solar lines, and thus negative the deduction 
from the Einstein theory. Two series of. Venus 
observations have been made by Dr. S. B. Nichol¬ 
son and myself. The details will appear in a 
forthcoming Contribution from the Mount 
Wilson Observatory. Our observations indicate 
that the displacements of the Venus lines to the 
violet relative to skylight are due to non-uniform 
illumination of the slit when the guiding is done 
upon the visual image, the effect increasing with 
the refraction and becoming more evident the 
smaller the image. The explanation is based upon 
the observation that spectrograms taken at low 
altitudes give larger displacements to the violet 
thao those taken on the same night at higher alti¬ 
tudes, and that the displacements correlate with 
the cotangent of the altitude and the reciprocal 
of the diameter of the planet at the time of 
observation. 

In respect to the observations at Mount Wilson 
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on the lines of the cyanogen band at *3883* I haiSt 
as yet found no grounds for considering them, seri¬ 
ously in error. The explanation of the results 
adverse to the theory biased upon dissymmetry 
appears inadequate ( Observatory , p.. 260, July, 
1920), and the assumption that the adverse results/ 
are due to superposed metallic lines seems, to be 
negatived by the observations of Adams, Grebe, 
Bachem, and myself that for these lines there is 
no displacement between the centre and limb of 
the sun. Metallic lines as a class shift to the red 
in passing from the centre to the limb. If, then, 
metallic lines are superposed on these band lines 
in such a way as to mask the gravitational dis¬ 
placement to the red when observed at the centre 
of the sun, this should be revealed by a shift 
to the red at the limb. 

The lines of the cyanogen bands are under in¬ 
vestigation in the observatory laboratory both as 
reversed in the furnace and as produced in the arc 
under varying pressure. The measures show no 
evidence of a displacement to the red under de¬ 
creased pressure as indicated by Perot’s observa¬ 
tions. 

The present programme at Mount Wilson aims 
at an accumulation of varied and extensive data 
that will furnish a suitable basis from which to 
approach the general question of the behaviour of 
Fraunhofer lines relative to terrestrial sources. 


Non-Euclidean Geometries. 

By Prof, G. B. Mathews, F.R.S. 


T HE ordinary theory of analytical geometry 
may be extended by analogy as follows: 
Let x v .Vo, . . . be independent variables, each 
ranging over the complete real (or ordinary com¬ 
plex) continuum. Any particular set (x v x 2 ,. . . % n ), 
in that order, is said to be a point, the co-ordinates 
of which are these Xi ; and the aggregate of these 
points is said to form a point-space of n dimen¬ 
sions (P ft ). Taking r<n, a set of r equations 
<£1 = o, <£2 = 0, . . . <£r = o, connecting the co-ordin¬ 
ates, will in general define a space P n _ r contained 
in P ft . Theorems about loci, contact, envelopes, 
and the principle of duality all hold good for this 
enlarged domain, and we also have a system of 
projective geometry analogous to the ordinary one. 

Physicists are predominantly interested in 
metrical geometry. The ordinary metrical formulae 
for a P 3 may be extended by analogy to a P B ; 
there is no logical difficulty, but there is, of course, 
the psychological fact that our experience (so far) 
does not enable us to “visualise r * a set of rect¬ 
angular axes for a P n if «>3; not, at least, in 
any way obviously analogous to the cases n = 2, 3. 

In ordinary geometry, for a P 8 we have the 
formula 

ds 2 = dx^ + dx£ + dx s * 

for the linear element called the distance between 
twe points (as), (x Riemann asked himself 
the question whether* for every P*, this was neces- 
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sarily a typical formula for ds } on the assumption 
that solid bodies can be moved about in space 
without distortion of any kind. His result is that 
we may take as the typical form, referred to ortho¬ 
gonal axes, 

ds*=2dx*/N*, 
where N = XH-£aS* 2 , 

and a is an arbitrary constant, called the curat 1- 
ture of the P n in question. This curvature is an 
intrinsic property of the P n , and should not be 
considered as a warp or strain of any kind. When 
o = o, we have the Euclidean case. As an illustra¬ 
tion of the theory that can be actually realised, 
take the sphere * 8 4*y 8 + J5 2 =r® in the ordinary 
Euclidean P 3 . By putting 

D=t:tt 2 +V 3 + 4f*, 

Dx , Dy, Ds = 4r®u, 4 r*v, + 4f*)*Y 

the equation x 2 + y J -fs® = r® becomes an identity, 
and we may regard, the surface of the sphere aft a 
P<5 with (u, t>) as co-ordinates. The reader will 
easily verify that 

so we have a case of Riemann’s formula with 
*=*7*. Wt cannot Bad a similar farfcmta for 
idle surface ©f an ellipsoid, because alasufaa that 
‘"fits* 4 a certain part of the edhpsoJd catoot fo 
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freely moved about so as to remain in contact with 
the surface. 

To avoid misunderstanding, it should be said 
that Riemann’s expression for d$* is not the only 
one that is taken to be the typical or standard 
formula. The important thing is that, given any 
formula for ds 2 , in a P», we can, by direct calcula¬ 
tion, find an expression for the curvature of P* in 
the neighbourhood of any assigned point (x). It 
is only when this curvature is everywhere the 
same that we have a P n for which the axiom of 
free mobility is valid. When the curvature varies 
from place to place we are not entitled, for in¬ 
stance, to assume that we can carry about an 
invariable foot-rule for purposes of physical 
measurement. 

In the simpler theory of relativity we have a 
formula 

ds 2 = dx 2 +dy 3 +d£ 2 — c 2 dt 2 , ... (i) 

where c is a real constant. As it originally pre¬ 
sents itself, x, y , z are ordinary rectangular co¬ 
ordinates, t is the time, and c the experimental 
velocity of light. By a suitable choice of units we 
Can make the value of c any finite constant that 
we please. Following Minkowski, I shall call 
(x, y, z t f) a world-point; the aggregate of these 
points may be provisionally called a space-time 
world P{x, y, z, t). 

When t = t 0 , a constant, dt = o and (i) reduces 
to the ordinary Euclidean formula. We may ex¬ 
press this by saying that the sub-world 
P(x, y, z f ty) is Euclidean. Actual experiments 
take time; so we cannot verify this assertion by 
observation. If, however, two observers, at dif¬ 
ferent places, make measurements which begin 
and end at the same instants, we may expect their 
results to be consistent. As Prof. Einstein has 
pointed out, the question of simultaneity (and, 
indeed, of time itself, as an observed quantity) is 
a more difficult one than appears at first sight. 

The main difficulty about (i), as it seems to me, 
is that the expression on the right is not a definite 
form; hence in the neighbourhood of every “real " 
point ( x, y, z t t) there is a real region for which 
ds * is negative. It is possible that the difficulty 


of interpretation is more apparent than real, as is 
the case in some well-known examples. For in¬ 
stance, a hyperbola may be analytically defined as 
an ellipse of semiaxes a, bi, where a, b are real; 
and, moreover, v. Staudt’s theory of involution 
gives an actual geometrical meaning to the alge¬ 
braic definition. 

If, with t 3 = — i, we put ct = tV, the formula (i) 
becomes 

ds* = dx 2 + dy 2 + dz* + dr 2 } ... (a) 

the typical formula for a Euclidean P 4 . This makes 
it very tempting to assume that the successions 
of phenomena in our world of experience are, so 
to speak, sections of a space-world P(x, y, e, r), 
obtained by giving r purely imaginary values. 
This point of view has been taken by Minkowski 
and others. 

The mathematical theories of abstract geometry 
and kinematics are so complete that physicists 
have a definite set of hypotheses from which to 
choose the one most suited to their purpose; and 
besides this they have to frame axioms and defini¬ 
tions about time, energy, etc., with which the pure 
mathematician is not concerned. 

Whatever may be the ultimate form given to 
the theory of relativity, the predictive quality of 
its formulae gives it a high claim to attention, and 
it certainly seems probable that, for the sake of 
what Mach calls economy of thought, we may feel 
compelled to change our ideas of “ actual ” space 
and time. 

In an article like this it is impossible to go into 
detail; the following references may be useful to 
readers who desire further information :—“ The Ele¬ 
ments of Non-Euclidean Geometry,” by J. L. 
Coolidge, is rather condensed, but very conscientious 
and trustworthy; one of the best analytical discus¬ 
sions of the metrical theory is in Bianchi’s “ Lezionl 
di Geometria Differenziale," chap. xi.; and Lie’s 
“Theorie der Tran s format! on sgruppen,” vol. M., 
chaps, xx.-xxlv., contains a most valuable critique of 
Riemann and Helmholtz. The article “Geometry” in 
the “Encyclopaedia Britannica” (last edition) gives an 
outline of the theory and numerous references. 
Finally, there is an elaborate “Bibliography of Non- 
Euclidean Geometry ” by D. M. J. Somerville (see 
Nature, May 16, 1912, vol. lxxxix., p. 266). 


The General Physical Theory of Relativity. 

By J. H. Jeans, Sec. R.S. 


T HE relativity theory of gravitation, which is 
at present the centre of so much interest, 
owes its existence to an earlier physical theory of 
relativity which had proved to be in accord with 
all the known phenomena of Nature except gravi¬ 
tation. The gravitational theory is only one 
branch, although a vigorous and striking branch, 
of a firmly established parent tree. The present 
article wifi deal solely with the main trunk and 
roots of this tree. 

Newton’s laws of motion referred explicitly to 
a state of rest, but also showed that the pheno¬ 
mena to be expected from bodies in a state of rest 
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were precisely identical with those to be expected 
when the same bodies were moving with constant 
velocity. Indeed, Newton directed special atten¬ 
tion to this implication of his laws of motion in the 
following words:— 

Corollary V. : The motions of bodies included 
in a given space are the same among themselves, 
whether that space is at rest, or moves uniformly 
forwards in a right line without any circular 
motion, 

“A clear proof of which we have,” continues 
Newton, “from the experiment of a ship, where 
all motions happen after the same manner whether 
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the ship is at rest, or is carried uniformly forward 
in a right line.” 

Thus no experiment on board ship can ever 
disclose the ship’s velocity through the sea. The 
matter stands differently to one who is free to 
experiment with both the ship and the sea. Let 
a sailor walk to the end of the bowsprit and drop 
his lead into the sea. A circular ripple will spread 
out; but every sailor knows that the point at 
which his line enters the watei will not remain 
at the centre of this circle. The velocity with 
which the point of entry advances from the centre 
of the circle will give the velocity of the ship 
through the sea. 

If our earth is ploughing its way through a sea 
of eether, an experiment conceived on similar 
lines ought to reveal the velocity of the earth 
through the aether. The famous Michelson-Moriey 
experiment was designed to this end. Our earth 
was the ship; the physical laboratory at Chicago 
was the bowsprit. The dropping of the lead into 
the sea was represented by the emission of a light- 
signal, and the wave-front emanating from this 
signal was the ripple on the sea of aether. In 
the original experiments of Michelson and Morley 
it was not possible to watch the progress of the 
ripple directly, but sufficient information was ob¬ 
tained by arranging mirrors to reflect the signal 
back to the starting-point. In the recent experi¬ 
ments of Majorana this difficulty is obviated, 
although at the cost of some loss of refinement. 

From these and other experiments the result 
invariably emerges that the wave-front appears to 
be a sphere having the observer at its centre. 
Thus on the hypothesis that our earth is sur¬ 
rounded by a sea of mther, experiment shows that 
the velocity of the earth relative to this sea of 
Aether is nil. We cannot suppose that the true 
velocity is always ml, for the earth is known to 
be describing circles around the sun at a speed 
of 30 km. a second, while the experiments were 
sensitive enough to detect a velocity of one- 
hundredth part of this. 

In view of the complete success which has at¬ 
tended the hypothesis of relativity, it would scarcely 
seem to be necessary to do more than mention 
the various early hypotheses put forward to 
account for these and similar experimental results. 
Such were the hypotheses that the earth drags 
the aether along with it (Arago, 1818); that matter 
moving through the aether is contracted, as a 
result of its motion, in just such a way as eter¬ 
nally to conceal the earth’s motion through the 
aether from our measurements (FitzGerald, 1893; 
Lorentz, 1893); and that light is a phenomenon of 
corpuscular emission (Ritz). Each of these hypo¬ 
theses explained some only of the facts to be ex¬ 
plained, and failed with others. 

The theory of light has progressed largely 
through the construction of mechanical models. 
Every such model, if fruitful, suggests new laws 
to be tested. So long as the laws suggested in 
this way are confirmed by observation, the model 
stands; as soon as a predicted law is found to 
fail, the model must be amended or abandoned. 
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Notable examples oLsuch models have been tbn 
corpuscular model of Newton, the elastic-solid 
aether of Young and his followers, end the electro¬ 
magnetic tether of Faraday and Maxwell.. The 
first two of these have long ago served xhtlt 
purpose and passed away. The time has now 
clearly come when the last of these optical models, 
the electromagnetic aether, must be either 
amended or abandoned, and the Indications are 
strong that the less drastic course will not suffice. 

The construction of mechanical models Is not, 
however, the only known means of guidance to 
the discovery of new laws of Nature. An even 
more fruitful means of progress has been pro¬ 
vided by tentative generalisation of known laws. 
Proved laws a, b, c, d . . . are found to be special 
cases of a more general law A, and the truth of A 
is then seen to involve not only the detailed laws 
a, b, c, d . . . which have led to A, but also other 
detailed laws p, q, r, s . . . In this way we may 
be guided to test the suggested new laws p, q, r, 
5 . . . , and the generalisation A is, of course, 
strengthened or discredited according as p, q, r, $ 

. . . are confirmed by observation or not. Con¬ 
spicuous instances of successful generalisations of 
this kind are provided by the conservation of 
energy and the second law of thermodynamics. 

Early in the present century Einstein and 
Lorentz suggested a tentative generalisation of 
this type, which is now known as the hypothesis 
of relativity. Since all experiments so far per¬ 
formed had failed to disclose the velocity of the 
earth through the assumed aether, it was natural 
to generalise in the first place to the tentative 
principle that this velocity could not, from the 
nature of things, ever be revealed by any experi¬ 
ment whatever. Generalised somewhat further by 
the removal of the local reference to our earth, 
the hypothesis assumed the form that all pheho- 
mena of Nature are the same for an observer 
moving with any uniform velocity as they ate for 
an observer at rest. This somewhat crude form 
of statement shows that the hypothesis merely 
generalises Newton’s corollary V. quoted above, 
so as to make it apply to all the phenomena 6f 
Nature. Since, however, the acceptance of the 
hypothesis makes it impossible to define what is 
meant by a state of rest, it is better to express the 
hypothesis in the form that all the phenomena of 
Nature are the same for any two observers who 
move relative to one another with a constant velo¬ 
city. 

This hypothesis is known already to be true as 
regards the mechanical forces considered in New¬ 
ton’s laws. Naturally, also, it Is true as regards 
the optical phenomena investigated in the 
Michelson-Moriey and similar experiments, for It 
is out of these phenomena that the hypothesis 
arose. The crucial test occurs when laws in other 
fields of science are deduced from the hypotheses 
and compared with observation. The hypothesis 
has beto very thoroughly tested in the field of 
electromagnetism, and in every single Case has 
emerged triumphant As conspicuous instances el 
its success may be mentioned; The explanation 
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of Fixeau’s water-tube experiment, the prediction 
of the law connecting electronic mass with velo¬ 
city, and the prediction of ponderomotive electro¬ 
magnetic forces in moving media. 

One final, and therefore crucial, test remains: 
gravitation. It was soon noticed that the hypo¬ 
thesis was inconsistent with the exact truth of 
Newton’s gravitational law of force tnm f /r B * Thus 
the hypothesis of relativity predicts that a freely 
moving planet cannot describe a perfect ellipse 
about the sun as focus. This prediction is made 
on quite general grounds, just as the conservation 
of energy predicts that a stream of water cannot 
flow uphill. But the conservation of energy by 
itself is powerless to predict what will be the 
actual course of a stream of water, and in pre¬ 
cisely the same way the hypothesis of relativity 
alone is powerless to predict what will be the orbit 


of a planet. Before this or any other positive 
gravitational predictions can be made, additional 
hypotheses must be introduced. The main trunk 
of the tree is the relativity hypothesis already men* 
tioned; these additional hypotheses form the 
branches. The trunk can exist without its 
branches, but not the branches without the trunk* 
Whether the branches have been placed on the 
trunk with complete accuracy is admittedly still 
an open question—it must of necessity remain to 
until the difficult questions associated with the 
gravitational shift of spectral lines have heoa 
finally settled—but the main trunk of the tree can 
be disturbed by nothing short of a direct expen~ 
mental determination of the absolute velocity of 
the earth, and the only means which can possibly 
remain available for such a determination now are 
gravitational. 


The Michelson-Morley Experiment and the Dimensions of Moving Bodies. 

By Prof. H. A. Lorentz, For.Mem.R.S. 


A S doubts have sometimes been expressed con¬ 
cerning the interpretation of Prof. Michel- 
son’s celebrated experiment, some remarks on the 
subject will perhaps not be out of place here. 1 
shall try to show, by what seems to me an unim¬ 
peachable mode of reasoning, that, if we adopt 
Fresnel’s theory of a stationary sether, supposing 
also that a material system can have a uniform 
translation with constant velocity v without 
changing its dimensions, we must surely expect 
the result that was predicted by Maxwell. 

Let us introduce a system of rectangular axes 
of co-ordinates fixed to the material system, the 
axis of x being in the direction of the motion. 
Then, with respect to these axes, the aether will 
flow with the velocity - v. The progress of waves 
of light, relatively to them, may be traced 
by means of Huygens’s principle; for this 
purpose it suffices to know the form and position 
of the elementary waves. For the sake of gene¬ 
rality I shall suppose the propagation to take 
place in a material medium of refractive index 
$o that, if c is the velocity of light in the 
ipther, the velocity in the medium when at rest 
would be c/p. The elementary wave formed in the 
time dt around a point P will be a sphere of radius 
(cfli)dt, of which the centre P ; does not, however> 
coincide with P, the line PP' being in the direction 
Opposite to that of OX, and having the length 
(Fresnel’s coefficient). 

If Q is any point on the surface of the sphere, 
PQ can be considered as an element of a ray of 
light, and w=PQ /it will be the velocity of the ray. 
Confining ourselves to terms of the second order, 
M, of the order t**/e*, and denoting by $ the 
angle between the ray and OX, we have 

i“7 + 3 co * 8+ ^ ,+co,,# > ■ • <*> 
Maw, let A and B be points having fixed posi¬ 
tions in the Material system. The course 5 of a 
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ray of light passing from A to B will be deter¬ 
mined by the condition that the integral 


is a minimum. Using the above value of 1 jw 9 it is 
easily shown that, if quantities of the second 
order are neglected, the course of the ray is not 
affected by the translation u, so that, if L*, is the 
path of the ray in the case v = o, and L the real 
path, these lines will be distant from each other 
to an amount of the second order only. Hence, 
if in the case of a translation v we calculate by 
means of (1) the integral (a), both for L and Lq, 
the two values will differ by no more than a quan¬ 
tity of the fourth order; indeed, since the integral 
is a minimum for L, the difference must be of 
the second order with respect to the distances 
between L and L^, and these distances are already 
of the second order of magnitude. 

It is seen in this way that, so long as we 
neglect terms of an order higher than the second, 
we may replace 



an argument that must not be overlooked in the 
theory of the experiment. On the ground of it 
we shall commit no error if, in determining the 
paths Lj and L2 of two rays that start from a 
point A, and are made to interfere at a point B, 
we take no account of the motion of the apparatus. 
The change in the difference of phase produced by 
the translation will be given by the difference 
between the values which th« integral 

/^ (,+cos ' a)< * 

takes for the lines Lj and so determined, if. 
along the first of them, cos* 8 = i, and along the 
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second cos 3 9 =o, and /u = i, the change will be the 
same as would be produced by a lengthening of 
L x in the ratio of 1 to i +v 2 /2c*. As no displace¬ 
ment of the fringes has been observed, we are led 
to the well-known hypothesis of a contraction of 
moving bodies in the direction of translation, in 
the ratio of i to i—v*/2c z . 

We could now try to extend the above con¬ 
siderations to cases in which v/c , though always 
below i, is no longer a small fraction. This 
would require somewhat lengthy calculations, into 
which, however, we need not enter here, because 
we know by the theory of relativity that the true 
value of the coefficient of contraction is \/Y—v 2 / 2 c 2 ~. 
I may remark here that there can be no question 
about the reality of this change of length. Sup¬ 
pose that, in studying the phenomena, we use a 
system of rectangular co-ordinates x Jt x Zt x 8 , and 
a time £, and that in this system the velocity of 
light is c in all directions. Further, let there be 
two rods, I. and II., exactly equal to each other, 
and both placed in the direction of x i9 I. at rest 
in the. system of co-ordinates, and II. moving in 
the direction of its length with a velocity v. 
Then, certainly, if the length of a rod is measured 
by the differences of the values which the co¬ 
ordinate Xj has at the two ends at one and the 
same instant f, II. will be shorter than I., just as 
it would be if it were kept at a lower temperature. 

I need scarcely add that if, by the ordinary trans¬ 
formation of the theory of relativity, we pass to 
new co-ordinates x/, xj 9 xj f t f in such a manner 
that in this system the rod II. is at rest, and if 
now we measure the lengths by the difference 
between the values of x / which correspond to a 
definite value of I. will be found to be the 
shorter of the two. 

The question arises as to how far the dimensions 
of a solid body will be changed when its parts 
have unequal velocities, when, for example, it 
has a rotation about a fixed axis. It is clear that 
in such a case the different parts of the body will, 
by their interaction, hinder each other in their 
tende ncy to c ontract to the amount determined 
by y /1 -v 3 /c 3 . The problem can be solved by the 
ordinary theory of elasticity, provided only that 
this theory be first adapted to the principle of rela¬ 
tivity. Indeed, we can still use Hamilton's prin¬ 
ciple :— 

*<*'(( T-uys-o .... ( 3 ) 

(dS t element of volume; T, kinetic, and U, poten¬ 
tial, energy, both per unit of volume), if, by some 
slight modifications, the integral is made to be 
independent of the particular choice of co-ordin¬ 
ates, That this can be done, even in the general 
theory of relativity (theory of gravitation), is due 
to the possibility of expressing the length of a 
line-element in^ the four-dimensional space 
*81 *4 (*«=*) in “natural units”—i.e. in such a 
manner that the number obtained for it is the 
same whatever be the co-ordinates chosen—and 
of measuring angles in a similar way. As is well 
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known, the length ds of a line-element is given 
by the formula :— 

ds % * *(al>)ga b dx a dx by . . - . (4) 

where the ten quantities g& (g®& = gm») are the 
gravitation potentials, and the angle fi between 
two elements is determined by 

co & 6 dsd f s=*2(a&)g a i/ix a tfxb . . . ( 5 ) 

In the sums, each of the indices a and b is 
to be given the values 1, 2, 3, 4. When tile 
value 4 is excluded, as will be the case in some 
of the following formulae, a Greek letter will be 
used for the index. 

We can also find an invariant value l for the 
distance between two material particles P and P' 
infinitely near each other. To this effect we 
have to consider the word-lines L and L/ of these 
particles in the space x lt x a , x a , x 4 . Let Q be 
the point of L corresponding to the chosen time 
x 4 , and Q f a point of L' such that QQ' is at right 
angles to L. Then the length of QQ / , determined 
by means of (4), will be the value required. Simi¬ 
larly, if P ff is a third particle, infinitely near P 
and P ; , and Q ff the point of its word-line so 
situated that QQ" is perpendicular to L, the angle 
p/pptf vvill be taken to be the angle between the 
elements QQ' and QQ ff determined according to 

(5)- 

As to the co-ordinates x lt x 2 , x$, x lt it may be 
recalled that, in a field free from gravitation, they 
may be chosen in such a manner (x lt x 2f x B being 
at right angles to each other) that the velocity 
of light has the constant magnitude c ; the 
potentials g a b will in this case have the values 

^11^3*^33=" “ for a *A 

These may be called the normal values of the 
potentials, and a system of co-ordinates for which 
they hold a normal system. 

Let us now consider a solid body M, and let 
us first conceive it to be placed in a normal system 
of co-ordinates (S 0 ), and to be at rest in that 
system, free from all external forces. The body 
may then be said to be in its natural state, and 
its particles may be distinguished from each other 
by their co-ordinates £, t/, £ with respect to three 
rectangular axes fixed in the body. In all that 
follows, these quantities will be constant, and so 
will be the mass pd£dy\d^ of an element, p being 
the density in the natural state. 

We shall now suppose the body to be placed in 
a system of co-ordinates x lf x 2) x &9 x 4 (S), not 
necessarily normal, and to fe*ye some Kind of 
motion in that system. It is this motion, in which 
x 2f x $ will be definite functions of £, 17, £, and 
x 4 , which we want to determine by means of 
Hamilton's principle properly modified. 

In order to get the new U, I shall introduce 
the dilatations £„ 17,, £, and shearing strains ^ 
with respect to the axes £, 17, . These quantities 

are defined as follows :— 

Let P, P' be the particles £•, 17, and £+ d£ r % & 
and let l be their distance in the state considered 
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(system S), and l 0 their distance in the natural 
state (system S 0 ), these distances being both 
determined in the manner specified in what pre¬ 
cedes. Then 

Again, if P" is the particle rj + and if 

the angle P'PP", calculated as stated before, has 
in the two cases the values 5 and 5 0 ( = £ir), we 
shall have 




The six deformations . . . will be considered 
as infinitely small. In ihe problem we have in 
view, they are of the order of magnitude v 2 /c 2 } so 
that our final result will be correct to that order. 
If we put 

U - A(&*+1?, 4 + ft 2 ) + i B(£f + +ft)* + 

*A(ft* + ,<*+ff*), . (6) 

the well-known expression for the potential energy 
of an isotropic elastic body, U will be invariant 
for any change of co-ordinates. 

As to the kinetic energy T, it is to be replaced 

by an expression containing p \ Finally, we 

(It 

must write, instead of (3), 

a /'*/ (-- c P - ivfy/dtw o. 

We have still to add the formulae that are 
found by working out the above definitions of 
£i> etc., viz. 


it - - is {ad)g«> +1 

3 f d( 




**('*%•»*"*** 


-i 


n*. a- c- 

■ - +-.. ~Sf 

d£ d*i %(ab)g ab vcn> b 


(*yj, are the components of the velocity, 

and v 4 — 1). 

In our problem the body is supposed to move 
in a normal system of co-ordinates. By this our 
formulae simplify to 1 


4 /^/(" • (7) 


[->47 

2(r* - v z ) 


-b 


1 If in (7) we replace (i - r^/c 1 )* by i omitting the constant term 

and neglecting we are led back to the ordinary forma la (3). 


. dx* , . 9*. 


a£ s. 




When applied to a revolving body, these equa¬ 
tions will enable us to determine the deformation 
that is produced, wholly independently of the 
theory of relativity, by centrifugal force, a de¬ 
formation that will in reality far surpass the 
changes we want to consider. To get free from 
it we can consider the ideal case of a “ rigid " 
body— i.e. a body for which the moduli of elas¬ 
ticity A and B in (6) are infinitely great. The 
centrifugal force will then have no effect on the 
dimensions, but the changes required by the theory 
of relativity will subsist. The assumption has 
also the advantage of simplifying the calculations; 
indeed, since U becomes infinitely great, the term 
— c 2 p in (7) may be omitted. 

I have worked out the case of a thin circular 
disc rotating with constant speed about an axis 
passing through its centre, at right angles to its 
plane. The result is that, if v is the velocity at 
the rim, the radius will be shortened in the ratio of 

j S 

i to 1—g—. The circumference changing to the 

same extent, its decrease is seen to be exactly 
one-fourth of that of a rod moving with the same 
velocity in the direction of its length. That there 
would be a smaller contraction was to be ex¬ 
pected ; indeed, the case can be compared to what 
takes place when a hot metal band is fitted tightly 
around a wheel and then left to cool. 

At first sight our problem seems to lead to a 
paradox. Let there be two equal discs A and B, 
mounted on the same axis, A revolving and B at 
rest. Then A will be smaller than B, and it must 
certainly appear so (the discs being supposed to 
be quite near each other) to any observer, what¬ 
ever be the system of co-ordinates he chooses to 
use. However, we can introduce a system of 
co-ordinates S' revolving with the disc A; with 
respect to these it will be B that rotates, and so 
one might think that now this latter disc would 
be the smaller of the two. The conclusion would 
be wrong because the system S' would not be a 
normal one. If we leave S for it, we must at 
the same time change the potentials g a6 , and if 
this is done the fundamental equation will cer¬ 
tainly again lead to the result that A is smaller 
than B. 


The Geometrtetttion of Physics, and its Supposed Basis on the Michelson-Morley 

Experiment 

- By Sir Oliver Lodge, F.R.S. 


S O much has been written about the Michelson- 
Morley experiment that it would be needless 
to refer to it here, had it not been interpreted by 
philosophic writers in an interesting but over- 
viplent and, as some think, illegitimate manner. 
Historically it really does lie at the root of the 
remarkable attempt which is being made to geo- 
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metrise physics, and to reduce sensible things 
like weight and inertia to a modification of space 
and time. The work of great Geometers has been 
pressed into the service, and a differential- 
invariant scheme of expression has been utilised 
to do for physics in general, and especially for 
gravitation, what Maxwell’s equations did for 
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electric and magnetic forces. The prominent merit 
of these equations is that they replace any ap¬ 
parent predilection for forces acting at a distance, 
by explicit recognition of a modified medium (or 
at least a modified space) in contact with the 
accelerated particle. 

The beauty and ingenuity of this scheme, and 
of the reasoning associated with it, are apt to 
overpower the judgment at times, and to lead to 
pseudo-philosophic conclusions which are not 
really justified, and some of which are repugnant 
to common-sense. It is scarcely wise to seek to 
interpret physically every link in a chain of mathe¬ 
matical reasoning. If the chain is coherent and 
if the terminal hooks are firm—that is, if the end 
results are intelligible and verifiable—no more 
need be expected from any system of equations. 
The astonishing thing is that statements of such 
extensive generality can be written in so compact 
a form, and that so considerable a range of ex¬ 
perience can be summarised in terms of a pure 
hypergeometry, even though that be of a complex 
character. 

It is undeniable that mathematicians, with a 
self-denying ordinance about coefficients, can thus 
attain remarkable criteria, and are able to antici¬ 
pate definite results; but we need not seek to 
engraft their modes of expression on the real 
world of physics. We need not consider realities 
superseded, because a system of pure space and 
time carf be devised which can formulate, and be 
consistent with, the movements observed by 
ordinary men and animals. What we observe is 
not motion and position alone : a wealth of colour, 
form, and beauty is also within our ken, and will 
not readily evaporate into a geometrical modifica¬ 
tion of empty space. 

The Relativity argument is based on a policy 
of exclusion. It rejects everything that seems 
unnecessary; it dispenses with many of our long¬ 
standing conceptions; and accordingly is hailed 
as a simplification. The first simplification was 
the denial of any test for motion through a con¬ 
tinuous fundamental medium, and a consequent 
ignoring of such a medium. The second step 
was to eliminate gravitational and other forces, 
with further denial of a power of discrimination 
between different kinds of acceleration. A third 
simplification, and further introduction of coeffi¬ 
cients, enabled electro-magnetic forces to be simi¬ 
larly eluded. And if our conceptions permit of 
any further simplification, perhaps the additional 
properties of matter studied by Chemists and Bio¬ 
logists and Artists may be extruded too, and the 
rich fullness of the universe be impoverished into 
a mental abstraction. 

To summarise, then :— 

In such a system there is no need for Reality; 
only Phenomena can be observed or verified : abso¬ 
lute fact is inaccessible. We have no criterion 
for truth; all appearances are equally valid; 
physical explanations are neither forthcoming not 
required; there need be no electrical or any other 
theory of the constitution of matter* Matter is, 
indeed, a mentally constructed illusion generated 
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by local peculiarities of Space. It is unnecessary 
to contemplate a continuous medium as a universal 
connector, nor need we try tp think of it as suffer¬ 
ing modification transmitted from point to poipt 
from the neighbourhood of every particle of gravi¬ 
tational or electrified matter: a cold abstraction 
like a space-time-manifold will do all that is 
wanted, or at least all that the equations compel. 
And, as a minor detail, which will bring us to the 
point, it is not necessary to invoke a real Fitz¬ 
Gerald contraction in order to explain the result 
of the Michelson Experiment. 

The Experiment . 

With this prelude, which merely summarises a 
great deal more that in time I wish to say, let us 
proceed to the M.M. Experiment and recall atten¬ 
tion to what it really does demonstrate rather than 
to what it is too often imagined to prove. 

Take a horizontal square slab of stone (or wood), 
float it above an annular trough of mercury so that 
it can be steadily turried round a vertical axis. 
Fix mirrors to its surface, so arranged that a beam 
of light, split into halves, can be sent, one half to 
and fro lengthways, and the other half to and fro 
breadthways, each half travelling an equal dis¬ 
tance as fixed by the slab. Reunite the two half- 
beams, observe the interference bands so formed, 
and see if they shift in a periodic manner during 
a leisurely rotation of the stone and observer 
through all azimuths. 

If light is really a wave and not a projectile 
motion, and if we are living in a virtual drift of 
aether due to our real orbital motion through that 
medium, and if the stone or other material of the 
slab preserves and determines unalterably the 
actual distances travelled by the two half-beams 
of light in the interval between their split and 
their reunion—then the bands should undergo a 
sinuous shift, with amplitude representing a lag 
of the order io“®, as the stone revolves. 

But, on the electrical theory of matter, cohesion 
is a residual chemical affinity or electrostatic at¬ 
traction ; and such attraction is known to be modi¬ 
fied electrokinetically if the charged atoms are 
in rapid motion through the dielectric medium; 
hence it becomes not only possible but likely that 
the dimensions of the slab will change if we are 
moving through the cether; the square being 
subject to a slight distortion. And the change 
metrically to be expected, in accordance with elec¬ 
trical theory, is found on examination to be also 
of the order io“ 8 , and in fact was ultimately 
shown by Larmor to be of a precisely compen¬ 
sating character. (“^Ether and Matter," 1900, 
P- T 75*) 

The fact is that the lines of force on an isolated 
charged sphere redistribute themselves, if it be 
moving through the aether, as if it had become a 
stationary oblate spheroid with axis in the direc¬ 
tion of motion. Such a spheroid becomea the 
static representation of a moving sphere, and may 
be held to take its place as the most symmetrical 
figure; for the only way in which wo can War the 
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virtual shape of an electron is by the distribution 
of its field, 

ifEther being incompressible, I expect that the 
change is really a pure constant-volume distortion, 
consisting of a pair of lateral extensions and a 
longitudinal contraction, as suggested in my B.A. 
address 44 Continuity/’ 19x3, in the Birmingham 
volume, p. 25 (or in a separate publication by 
Dent and Son, pp. 58 and in). But all that is 
significant for present purposes is the ratio of 
the longitudinal to the lateral change—a ratio 
commonly spoken of as the FitzGerald or Fitz- 
Gerald-Lorentz contraction. 

It is customary to consider this as only a longi¬ 
tudinal shrinkage, but it is just as easy to allow 
for a possible lateral change too :— 

The velocity of light through the medium being 
always c, and the speed of the light-conveying 
medium relatively to the matter of the block being 
v, the effective or resultant speed for the toand- 
fro cross-current light-journey is */(c 2 — v*) t while 
for the up- and down-stream journeys the effective 
speeds are (c —and (c + u) respectively. 

The intended perpendicular distances marked 
out on the slab being both the distance along- 
stream becomes, say, fix (whichever side of the 
slab gets periodically into that position as it 
rotates), and the distance across-stream may be 
called yx ; so the respective single journeys are 
(along) fix — (c: — v)t A = (c + v)L> 

(across) yx~\/ (c 2 - v 2 )t. s . 

The observation does not consist in measuring 
either t x or t % or t 3 ; nor is even x measured with 
precision. The whole object of the experimenter 
is to measure the small excess, 

^1 + h — 2 h> 

to express it as a fraction of wave length, and 
to compare it with the distance 2x. Repeated 
observations show that the excess is actually zero. 
And with this additional datum, 

t\ + fg— 2tg, 

it is mere algebra to reckon that the necessary 
effective contraction is 

while if we choose to add the constant volume 
relation, we get also 

y»(i - 

The experiment therefore verifies the FitzGerald 
contraction, and tends to confirm the electrical 
theory of matter. 

I was interested,. \^en visiting the University 
Of Chicago last winter, to find that Prof. Michd- 
son himself was perfectly satisfied with this sort 
of. view of his experiment, and did not consider 
that its interpretation necessitated any revolu¬ 
tionary considerations. The FitzGerald contrac¬ 
tion is a peculiarity which could scarcely have been 
detected in any other way, since it is really an 
affair of the aether—the connecting medium in 
which all molecules are embeddef-and affects 
every kind of matter to the same extent. 
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An objection has been raised, with apparent 
seriousness, that this contraction cannot be real, 
since, if it were, the rim of a Spinning-wheel would 
contract more than the spokes, and so the ratio of 
circumference to diameter would not be *\ This 
is an instructive and rather humorous example of 
the prevalent tendency to control physics by geo¬ 
metry. We might argue similarly that the rim 
of a wheel could not be a fraction of a degree 
cooler than the spokes; and it might be held—- 
indeed it has been held—that the state of strain 
in an actual rotating wheel or disc would require 
non-Euclidean geometry to express it. If the pro¬ 
positions of geometry require physical measure¬ 
ments to sustain them, they can scarcely be of 
the kind we have been accustomed to associate 
with the name of Euclid. And if a special geo¬ 
metry has to be invented in order to account for 
a falling apple, even Newton might be appalled 
at the complications which would ensue when 
really difficult problems are tackled. Neverthe¬ 
less, that is the kind of geometry to which rela¬ 
tivity introduces us—a geometry based on hypo¬ 
thetical laboratory measurements with scales and 
clocks, and one the propositions of which can be 
interfered with by metrical observations. It is 
therefore sometimes called a “natural” geometry, 
free from metaphysics; it might equally well be 
called an abstract sort of theoretical physics, and 
not geometry at all. 

Relativity Explanation of the Experiment . 

It is well known that the simple interpretation 
above given of the M.M. experiment is not palat¬ 
able to relativists; they consider that it is a forced 
and arbitrary explanation, and that they can 
account for the M.M. result more naturally by 
employing a geometrical device and by applying 
certain general hypotheses. The Principle of 
simple relativity is that a transformation to uni¬ 
formly moving axes can make no difference to 
anything essential; and the accompanying obses¬ 
sion is that no observer can detect any apparent 
change in the velocity of light. 

In order to apply these principles, the method 
adopted by a Relativist is to take two observers 
instead of one, to supply them with personal clocks 
and measuring rods, and then to make one of them 
fly through the laboratory at speed v ; thus render¬ 
ing accurate measurement rather difficult for him, 
and introducing some confusion into his ideas of 
space and time—especially as he is not to be allowed 
to know that he is moving. He may be at rest in 
the ajther, but everything not attached to him or 
to his medium will be rushing along; accordingly 
objects will appear to be contracted, and all clocks 
but his own will seem to go slow, 1 The only thing 

1 It U not easy to explain without symbol* why earth bound clocks should 
appear to po slow to an aviator, and an aviator’s clock appear t-> pro slow to 
a man on the around. The plain tnan would think that they would both 
appear to go fast during approach, fthd slow during recession; but tbe 
meaning Is not so simple as that. Nor is it because a pendulum has 
lenfthrnrd, or anythin? phys'eal or real of that sort. The argument 
appear* to be that the other man's dock must he estimated ** relatively 
slow, by rack of two observers moving relatively to each other, because 
otherwise they Sbutd measure different velocities of light; which, though 
not repugnant to ceirmon-sense, U contrary to the banc Principle ef 
Relativity. 
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unaltered is speed, for he is allowed to compensate 
every confusion about space by an equal opposite 
confusion about time. However, he is provided 
with an instantaneous camera for taking snap¬ 
shots which he can afterwards study, and he does 
his best; he makes his observations of times and 
distances, and records them with dashed letters. 
Meanwhile the other more comfortably situated 
observer, attached to the slab and the laboratory 
furniture (who also considers himself at rest, 
though the first man may think of him as rushing 
through the aether), records, undashed, the read¬ 
ings of his peculiar instruments too. 

A relativist, not caring in the least which or 
whether either of these sets of measurements has 
any absolute meaning, but assuming them to be 
made accurately, applies the transformation of 
Lorentz and Larmor for change of co-ordinates 
between sets of axes moving relatively to each 
other; and thereby finds that if the laboratory 
readings are x and t, while the flying man's read¬ 
ings are x l and t ! (each being supposed to have a 
local space and time of his own, absolute space 
and time having no meaning), the following rela¬ 
tions must hold— 

, x — vt , t- vxj<* 

* - v'J?) ; “ 7 (iT-^y? 1 )- 


From these simple but important, and indeed 
fundamental, equations it comes out that if 
x f jV — c for the flying man, then x/i = c for the 
other observer likewise. So the result is just 
as if nothing at all was moving, except 
light, and in fact as if bodily motion through 
the light-conveying medium were meaningless. 
Hence everybody should be satisfied, with¬ 
out any appeal to, or confirmation of, any 
physical theory whatever. The null (or dull) 
result of the experiment now requires no 
explanation; there is no need even to emphasise 
the double to-and-fro journey of the light; single 
journeys serve; for the apparent speed of light 
is (really, has been assumed) the same in all direc¬ 
tions, no matter what it be referred to. Distances 
and times may appear different to different ob¬ 
servers, but they are arbitrary or conventional 
appearances at best, and they tend to compensate 
each other. 

Hence arises the r = ct and r' = ct' superstition, 
about the concentricity of a wave front round each 
one of a group of observers initially at the origin 
however much they may have scattered since; 
because, apart from gravitation, x* + —c 8 t f 

must be independent of axes of reference; or, 
what is the same thing in our simple case, 


X — Ct ^J + cfy 

x+a* 


constant— 




e-v 

c+v 


And the other peculiarities of the simpler theory 
of relativity immediately follow: some of them 
very surprising and interesting. 

For instance, take the composition of motions: 
t If a thing is moving with speed u=x f /t f } rela¬ 
tively to an origin which itself is moving in (say) 
the same direction with apeed v referred to a fixed 
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origin, then the resultant speed w=x/t, referred 
to the same fixed origin, will be obtained by aid of 
the above transformation for moving axes reduced 
to relative rest— 


/ 


X*~&(x 4 * 7 Vi ); /=*£(/ +vx f l <?); 
whence we get 

u + v 
1 +uvf(* 

a curious expression for the combined velocities. 
[Likening it to a rotation of axes, with v/c = tanh 6, 
the summation is not tanh 6 l + tanh 0 2 but 
tanh(0 1 + 0 2 ).] It gives simple summation for slow 
speeds, and an unattainable maximum c for high 
speeds. If either or both of the component velo¬ 
cities attain the magnitude c, the resultant w 
attains the same maximum, and cannot exceed it. 
But the most notable property of this expression 
is that it gives practically the same expression as 
Fresnel's aether-intuition gave, for light travelling 
down a stream of water—an expression verified 
by Fizeau’s famous experiment. For let the 
speed u be that of light inside a dense material 
medium, say and let the material medium 

be itself travelling in the same direction at speed 
v , then the resultant speed of the light would be, 
by the above expression, 


w 


c* + pVC 


or, what is the same thing, 


w=*cfax+v. 


I + v/fll' 


And this, to a high degree of approximation, is 
practically identical with the Fresnel-Fizeau result, 
viz. : 

W = c /fi + v( l — 1 /fi 1 ). 


That such a result—which was supposed to give 
some kind of information about the behaviour of 
aether inside dense matter—can be obtained irra¬ 
tionally by a simple geometrical device, is surely 
surprising. 

Again, the variation of the mass factor in 
momentum, which was originally predicted from 
the electrical theory of matter and afterwards 
verified, exhibits itself as an outcome of the rela¬ 
tivity expression without any physical theory at 
all. The inertia of an electric charge, and indeed 
of all energy, seems to come out likewise. Light 
has a mass-factor, but not a conserved or invari¬ 
able one, while matter has both a fixed and a 
variable term in its factor; which is a notable 
and suggestive pair of facts. 


From the point of view of the above relativity 
composition of velocities, the Michelson-Morley 
result i$ obvious; for if the speed u under observa¬ 
tion is already c, as it is in that experiment, it is 
useless to compound another velocity, iv, with it; 
because, if that is the law of composition, the 
resultant velocity still comes out c, no more and 
no less. 

It may be said that whereas most experimenters 
assume an absolute time, the relativist assumes 
one absolute unattainable or unexceedable veto- 
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City. That is the assumption on which his whole 
argument is based; and, as an instinctive intuition, 
there may be a foundation for it (see below), and 
even for the further assumption that the funda¬ 
mental absolute velocity is either equal to, or of 
the same order as, the velocity of light. 

It must not be supposed however that the 
Michelson-Morlcy experiment substantiates the 
structure thus begun upon it. It does not 
really prove that the velocity of light in a moving 
medium is the same in all directions; that is a 
gratuitous but fundamental hypothesis, not really 
based on any experiment—certainly not on one 
which only deals with to-and-fro journeys over 
matter-fixed distances. Nevertheless, whether or 
not this foundation-stone of Relativity is well and 
truly laid, the structure built over it is of remark¬ 
able interest; and possibly can sustain itself by 
its own consistency, and by its attachments to 
other facts, even if it be admittedly arched over 
the particular experiment on which it was origin¬ 
ally supposed to be founded. 

A 'Few Remarks on the More General Theory of 
Relativity . 

The consistency of all these things, including 
the conservation of energy and momentum, with 
simple relativity, amply accounts for the 
enthusiasm with which brilliant mathematicians, 
untrammelled by a sense of physical reality, have 
absorbed and developed the idea. 

Indeed, as we know, Einstein was enticed to 
go on and try a transformation to accelerated axes 
also, to identify gravitation and inertia, to ally 
both with the so-called centrifugal force, and to 
reduce them all to a still more elaborate geometry, 
ih which the Lorentz transformation is inadequate, 
and Euclidean propositions arc superseded. He 
found ready to his hand a recondite scheme, pro¬ 
vided for other and less worldly purposes by Gauss 
and Riemann; but, to make use of it, he had to 
introduce a fresh agnostic principle, a Principle 
of Equivalence. He must assume that we cannot 
discriminate between a whirling table and a gravi¬ 
tational field; that we have no criterion between a 
falling apple and a rising Earth; and that it is 
only prejudice which makes us feel assured about 
a rotating Earth, and unwilling to contemplate a 
diurnally revolving star. Geometrically they are 
all the same; and a suitable space-time system 
can be devised, and expressed in equations, which 
will account for, or at least express, most things 
observed in astronomy, and some additional 
things more allied with physics. 

Now we must admit that if we are permitted to 
discard relativity as a philosophy and accept it as 
a method , the form of the most striking of its 
equations is advantageous, and represents an 
advance in symbolism, quite apart from any un- 

! >hysical contributions to its origin*, and any lack, of 
egitimacy about its birth. For the weight of an 
apple must be reaily, as it always has been hypo¬ 
thetically and vaguely, attributable to a gravita- 
tjibhally modified aether pressing down on eadh 
partide. Similarly the path of a planet from in- 
; NO. 2677, VOL. 106] 


stant to instant can be expressed more intimately 
by a variational equation, involving always the 
next step, than by an action-at*a-distance formula, 
or by a merely kinematic summary which inte¬ 
grates the result over an entire orbit. But this 
powerful and ingenious method of research can 
be interpreted, in words, so as to suggest nothing 
more than a warping of an unreal emptiness—a 
sort of return to Descartes' vortices without their 
imagery, a rejection of Copernicus and Galileo 
and Newton. 

Whereas what is really wanted for a truly 
Natural Philosophy is a supplement to Newtonian 
Mechanics, expressed in terms of the medium 
which he suspected and sought after but could not 
attain, and introducing the additional facts, chiefly 
electrical—especially the fact of variable inertia- 
discovered since his time. Such a philosophy 
would insist that the specific state of the medium 
throughout a gravitational field must be the im¬ 
mediate consequence, indeed the absolute essence, 
of the existence of each material particle; their 
separate potentials being combined by simple addi¬ 
tion without any second-order complications. 
Equally an electric field must be part of the actual 
constitution of an electron, and inseparable from 
it : though the compounding of electric fields need 
net be so simple a matter, since charges in proxi¬ 
mity do interfere with each other. 

If we could understand the structure of the 
particle, in terms of the medium of which it is 
composed, and if we knew the structure of the 
rest of the medium also, so as to account for the 
potential stress at every point—that would be a 
splendid step, beyond anything accomplished yet. 
But that the particle is a singularity in the 
medium, and that its inertia and gravitational field 
are essential to, and part of, its very existence, 
must certainly be true; and this is what the 
Einstein theory, in its own peculiar geometrical 
unphysical way, has grasped. There are not half 
a dozen diverse but interlocked things in Nature : 
there is one definite quiescent medium, full of ex¬ 
ceedingly fine-grained turbulent energy, with con¬ 
sequent properties which, when unravelled, will 
supply the key to all the non-mental phenomena 
occurring in it. Provided always that the locking 
up of small regions of this turbulence, not merely 
in the travelling form of light-waves, but in the 
potentially stationary form of electrons, can also 
be explained and understood. 

Relativity, as a consecutive point-to-point 
method of arriving at results, is a first step to¬ 
wards this ideal, but it is not a Newtonian step; 
it is rather a blindfold method of investigation, 
like Entropy and Least Action. 

The Fundamental Velocity . 

To make a philosophic scheme of existence com¬ 
plete, more than the expression of a static instant 
is required, there must be duration likewise : the 
universe is not merely a Being but truly a Becom¬ 
ing ; Time has to be associated with Spate. This 
can only be done by a Velocity factor of some 
kind; but to arrive at an appropriate factor* rela- 
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tiviatfi have not dived down into the eether, as 
someone must ultimately dive, and dissected out 
the intrinsic speed of its turbulence—which is 
really the fundamental velocity in existence—they 
have utilised the more obvious and conspicuous 
consequence of this fundamental speed, viz. the 
uniform velocity with which the aether can convey 
a great variety of signals. Indeed their attach¬ 
ment to appliances like clocks and rods has led 
them to pay almost undue reverence to the aether's 
power of transmitting waves at a high and other¬ 
wise unattainable speed. It is true that these 
waves are among our methods of receiving and 
conveying information; but too much attention 
may be paid to the mere reception of informa¬ 
tion ; and what is spoken of as ** warping ” is not 
limited to space alone. For some philosophers 
speak as if the duration of an event could be ex¬ 
tended by merely delaying the reception of the 
news of its end; as if we could prolong a man’s 
life by evading the tidings of his death, and might 
be entitled to say, without absurdity, that a man 
who died at seventy had lived seventy-one years 
and a lot of miles, if we had travelled so fpr that 
the messenger took a year to reach us. That such 
things can be gravely uttered is surely a tribute to 
the beauty and complexity of the mathematical 
scheme which can temporarily so warp the judg¬ 
ment even of the most competent. 

If I am wrong in this I share a fraction of rash¬ 
ness with the admirable audacity of Einstein in 
the P Veltmacht oder Niedergang sort of atti¬ 
tude which he takes up about his predicted shift 


of spectral lines. I feel a doubt whether those 
lines will be found shifted—at least when the 
observation is made outside a strong gravitational 
field—but I should be quite content either way, 
and would not think of asking anyone to abandon 
the method of relativity on that account. 9 

For undoubtedly general relativity, not as a 
philosophic theory but as a powerful and compre¬ 
hensive method, is a remarkable achievement; and 
an ordinary physicist is full of admiration for the 
equations and the criteria, borrowed from hyper- 
Geometers, applied by the genius of Einstein, and 
expounded in this country with unexampled 
thoroughness and clearness by Eddington. But, 
notwithstanding any temptation to idolatry, a 
physicist is bound in the long run to return to hfs 
right mind; he must cease to be influenced unduly 
by superficial appearances, impracticable measure¬ 
ments, geometrical devices, and weirdly ingenious 
modes of expression; and must remember that 
his real aim and object is absolute truth, however 
difficult of attainment that may be, that his func¬ 
tion is to discover rather than to create, and that 
beneath and above and around all Appearances 
there exists a universe of full-bodied, concrete, 
absolute, Reality, 

2 Since the above parigrsph war in type a Circular, dated January, 
1931, ha« reached me from Prof, Slipbar, of the Lowell Observatory t at 
FJagiuff, Arizona, recording an ertravaganf rate of reces.ion—something 
like a thousand miles a second—for two specified ik blitz, presumably of the 
spiral claM. Hut both nebulae are reported to have Urgn amj| bfilliant 
ttuc ei; and if the conrentraiion of thefr aggregate mat** were sufficient— 
that is, if their M/R or were some two or three thousands of time* 
greater than that of our sun, and therefore of a totally different order from 
that of our stellar *y*t*<n—the observation could be interpreted, not as 
recession, but as an Kirnttein shift of spec* re) lines. 


Electricity and Gravitation 

By Prof. H. Wevl. 

[Translated by Dr. Robert W. Lawson, j 


M ODERN physics renders it probable that the 
only fundamental forces in Nature are 
those which have their origin in gravitation and 
in the electromagnetic field. After the effects 
proceeding from the electromagnetic field had been 
co-ordinated by Faraday and Maxwell into laws 
of striding simplicity and clearness, it became 
necessary to attempt to explain gravitation also 
on the basis of electromagnetism, or at least to 
fit it into its proper place in the scheme of electro¬ 
magnetic laws, in order to arrive at a unification 
of ideas. This was actually done by H. A. 
Lorentz, G. Mie, and others, although the success 
of their work was not wholly convincing. At 
the present time, however, in virtue of Einstein’s 
general theory of relativity, we understand in 
principle the nature of gravitation, and the 
problem is reversed. It is necessary to regard 
electromagnetic phenomena, as well as gravita¬ 
tion, as an outcome of the geometry of the 
universe. I believe that this is possible when we 
liberate the world-geometry (on which Einstein 
based his theory) from an inherent inconsistency, 
which is still associated with it as a consequence 
of our previous Euclidean conceptions. 
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The great accomplishment of the theory of rela¬ 
tivity was that it brought the obvious principle 
of the relativity of motion into harmony with the 
existence of inertial forces , The Galilean taw of 
inertia shows that there is a kind of obligatory 
guidance in the universe, which constrains a body 
left to itself to move with a perfectly definite 
motion, once it has been set in motion in a par¬ 
ticular direction in the world. The body does this 
in virtue of a tendency of persistence, which 
carries on this direction at each instant “parallel 
to itself.” At every position P in the universe 
this tendency of persistence (the “guiding field ”) 
thus determines the infinitesijnal parallel displace¬ 
ment of vectors from P to world-points indefinitely 
near to P. Such a continuum, in which this idea 
of infinitesimal parallel displacement U deter¬ 
minate, 1 have designated as an 41 affinely con¬ 
nected” one (affin tusammenk&ngend). Accord¬ 
ing to the ideas of Galileo anq Newton, the 
“ affine connection ” of the universe (the difference 
between straight and curved) is given by its geo¬ 
metrical structure. A vector at any poeitnm in 
the universe determines directly and without 
ambiguity, at every other position* and py 
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itself (i.«. independently of the material con¬ 
tent of the universe), a vector “equal" to itself. 
According to Einstein, however, the guiding field 
(Fuhrungsfeld) is a physical reality which is de¬ 
pendent on the state of matter, and mani¬ 
fests itself only infinitesimally (as a tendency of 
persistence which carries over the vectors from 
one point to “indefinitely neighbouring ” ones). 
The immense success of Einstein’s theory is based 
on the fact that the effects of gravitation also 
belong to the guiding field, as we should expect 
a priori from our experience of the equality of 
gravitational and inertial mass. The planets 
follow exactly the orbit destined to them by the 
guiding field; there is no special “gravitational 
force " necessary, as in Newton's theory, to cause 
them to deviate from their Galilean orbit. In 
general, the parallel displacement is “non-inte- 
grable"; i.e, if we transfer a vector at P along 
two different paths to a point P' at a finite distance 
from P, then the vectors, which were coincident 
at P, arrive at P r in two different end-positions 
after travelling these two paths. 

The “ affine connection " is not an original 
characteristic of the universe, but arises from a 
more deeply lying condition of things-—the 
“metrical field." There exists an infinitesimal 
“light-cone” (Lichtkegel) at every position P in 
the world, which separates past and future in the 
immediate vicinity of the point P. In other words, 
this light-cone separates those world-points which 
can receive action from P from those from which 
an “action" can arrive at P. This “cone of 
light” renders it possible to compare two line- 
elements at P with each other by measurement; 
all vectors of equal measure represent one and 
the same distance at P. In addition to the deter¬ 
mination of measure at a point P (the “relation 
of action " of P with its surroundings), we have 
now the “metrical relation," which determines the 
congruent transference of an arbitrary distance at 
P to all points indefinitely near to P. 

Just as the point of view of Einstein leads back 
to that of Galileo and Newton when we assume 
the transference of vectors by parallel displace¬ 
ment to be integrable, so we fall back on Einstein 
when the transference of distances by congruent 
transference is integrable. But this particular 
assumption does not appear to me to be in the 
least justified (apart from the progress of the 
historical development). It appears to me rather 
as a gross inconsistency. For the “distances " the 
old point of view of a determination of magni¬ 
tudes in terms of each other is maintained, this 
being independent of matter and taking place 
directly at a distance. This is just as much in 
conflict with the principle of the relativity of 
magnitude as the point of view of Newton 
and Galileo is with the principle of the relativity 
of motion . If, in the case in point, we pro¬ 
ceed in earnest with the idea of the continuity 
of action, then “magnitudes pf condition" occur 
in the mathematical description of the world- 
me tries in just sufficient number and in such a 
combination as is necessary for the description of 
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the electromagnetic and of the gravitational field. 
We saw above that, besides inertia (the reten¬ 
tion of the vector-direction), gravitation was also 
included in the guiding field, as a slight variation 
of this, as a whole, constant idertia. So in the 
present case, in addition to the force which 
conserves space- and time-lengths, electromag* 
netism is also included in the metrical relation. 
Unfortunately, this cannot be made clear so 
readily as in the case of gravitation. For the 
phenomena of gravitation are easily obtained from 
the Galilean principle, according to which the 
world-direction of a mass-point in motion follows 
at every instant the parallel displacement. Now 
it is by no means the case that the ponderomotive 
force of the electromagnetic field should be in¬ 
cluded in our Galilean law of motion, as well as 
gravitation, for a charged mass-point does not 
follow the guiding field. On the contrary, the 
correct equations of motion are obtained only by 
the establishment of a definite and concrete law 
of Nature, which is possible within the frame¬ 
work of the theory, and not from the general 
principles of the theory. 

The form of the law of Nature on which the 
condition of the metrical field is dependent is 
limited by our conception of the nature of gravita¬ 
tion and electricity in still greater measure than 
it is by Einstein's general principle of relativity. 
When the metrical connection alone is virtually 
varied, the most simple of the assumptions pos¬ 
sible leads exactly to the theory of MaxtyeU, 
Thus, whereas Einstein’s theory of gravitation 
gave certain inappreciable deviations from the 
Newtonian theory, such as could be tested by 
experiment, our interpretation of electricity—one 
is almost tempted to say unfortunately—results 
in the complete confirmation of Maxwell's laws. 
If we supplement Maxwell’s “magnitude of 
action " (Wirkungsgrosse) by the simplest addi¬ 
tional term which also allows of the virtual varia¬ 
tion of the “relation of action," we then arrive 
at Einstein*s laves of the gravitational field , 
from which, however, there are two Small 
deviations: 

(1) That cosmological term appears which 
Einstein appended later to his equations, 
and which results in the spatial closure 
( Geschlossenheit ) of the universe. A hypothesis 
conceived ad hoc by Einstein to explain the gene¬ 
rally prevailing equilibrium of masses results here 
of necessity. Whereas Einstein has to assume 
a pre-stabilised harmony between the “cosmo¬ 
logical constant" which is characteristic for his 
modified law of gravitation, and the total mass 
fortuitously present in the universe, in our case, 
where no such constant occurs, the world-mass 
determines the curvature of the universe in 
virtue of the laws of equilibrium. Only ip 
this way, it appears to me, is Einstein's 
cosmology at all possible from a physical point 
of view. 

(a) Jn the case where an electromagnetic field 
is present, Einstein's cosmological term must be 
supplemented by an additional term of similar 
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character. This renders the existence of charged 
material particles possible without requiring an 
immense mass-horizon as in Einstein’s cosmology. 

At first the non-integr ability of the transfer¬ 
ence of distances (Streckeniibertragung ) aroused 
much antipathy. Does not this mean that two 
measuring-rods which coincide at one position in 
the universe no longer need to coincide in the 
event of a subsequent encounter? Or that two 
clocks which set out from one world-position with 
the same period will possess different periods 
should they happen to encounter at a subsequent 
position in space? Such a behaviour of “atomic 
clocks ’* obviously stands in opposition to the fact 
that atoms emit spectral lines of a definite fre¬ 
quency, independently of their past history. 
Neither does a measuring-rod at rest in a static 
field experience a congruent transference from 
moment to moment. 

What is the cause of this discrepancy between 
the idea of congruent transfer and the behaviour 
of measuring-rods and clocks? I differentiate 
between the determination of a magnitude in 
Nature by “persistence” ( Beharrung ) and by 
“ adjustment ” (Einstellung). I shall make the 
difference clear by the following illustration : We 
can give to the axis of a rotating top any arbitrary 
direction in space. This arbitrary original direc¬ 
tion then determines for all time the direction of 
the axis of,the top when left to itself, by means 
of a tendency of persistence which operates from 
moment to moment; the axis experiences at every 
instant a parallel displacement. The exact oppo¬ 
site is the case for a magnetic needle in a mag¬ 
netic field. Its direction is determined at each 
instant independently of the condition of the 
system at other instants by the fact that, in virtue 
of its constitution, the system adjusts itself in an 
unequivocally determined manner to the field in 
which it is situated. A priori we have no ground 
for assuming as integrable a transfer which 
results purely from the tendency of persistence. 
Even if that is the case, as, for instance, for the 
rotation of the top in Euclidean space, we should 
find that two tops which start out from the same 


[February i j, 1921 


point with the same axial positions and encounter 
again after the lapse of a very long, time would 
show arbitrary deviations of their axial positions, 
for they can never be completely isolated from 
every influence. Thus, although, for example, 
Maxwell’s equations demand the conservational 
equation de/dt—o for the charge e of an 
electron, we are unable to understand from 
this fact why an electron, even after an in¬ 
definitely long time, always possesses an 
unaltered charge, and why the same charge e 
is associated with all electrons. This circum¬ 
stance shows that the charge is not determined 
by persistence, but by adjustment, and that there 
can exist only one state of equilibrium of the 
negative electricity, to which the corpuscle adjusts 
itself afresh at every instant. For the same reason 
we can conclude the same thing for the spectral 
lines of atoms. The one thing common to atoms 
emitting the same frequency is their constitution, 
and not the agreement of their frequencies on 
the occasion of an encounter in the distant past. 
Similarly, the length of a measuring-rod is obvi¬ 
ously determined by adjustment, for I could not 
give this measuring-rod in this field-position any 
other length arbitrarily (say double or treble 
length) in place of the length which it now pos¬ 
sesses, in the manner in which J can at will pre¬ 
determine its direction. The theoretical possi¬ 
bility of a determination of length by adjustment 
is given as a consequence of the world-curvature, 
which arises from the metrical field according to 
a complicated mathematical law. As a result of 
its constitution, the measuring-rod assumes a 
length which possesses this or that value, in rela¬ 
tion to the radius of curvature of the field . In 
point of fact, and taking the laws of Nature indi¬ 
cated above as a basis, it can be made plausible 
that measuring-rods and clocks adjust themselves 
exactly in this way, although this assumption— 
which, in the neighbourhood of large masses, in¬ 
volves the displacement of spectral lines towards 
the red upheld by Einstein—does not appear any¬ 
thing like so conclusive in our theory as it does 
in that of Einstein. 


The Relativity of Time. 

By Prof. A. S. Eddington, F.R.S. 


T HE philosopher discusses the significance of 
time; the astronomer measures time. The 
astronomer goes confidently about his business 
and does not think of asking the philosopher what 
exactly is this thing he is supposed to be measur¬ 
ing; nor does the philosopher always stop to con¬ 
sider whether time in his speculations is identical j 
with the time which the world humbly accepts ! 
from the astronomer. In these circumstances it j 
is not surprising that some confusion should have 
arisen. 

In many globular clusters there are stars which 
oscillate in intrinsic brightness; let us select two 
such stars from different clusters and invite all 
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the astronomers in the universe to measure the 
true interval of time between the moments of 
maximum light of the two stars. They must, of 
course, make whatever measurements and calcula¬ 
tions they consider necessary to allow for the 
finite velocity of light. It may easily happen that 
the astronomers on Arcturus report that the two 
maxima were simultaneous; whereas those on the 
earth report an interval of ten years between the 
same two maxima. There is here no question of 
observational error; the recognised terrestrial 
method necessarily gives a discordant result when 
used on Arcturus, owing to its different motion. 

Our first impulse is to blame the astronomers. 
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Evidently they are not giving us the true time- 
interval; and now that they are informed of the 
discordance they ought to give up their out-of- 
date procedure. But the astronomers reply : “Tell 
us, then, how we ought to find this 1 true time.’ 
By what characteristics are we to recognise it?” 
No answer has been given. Michelson and others 
sought in vain for an answer; for if our velocity 
through the tether could be defined, it would single 
out one universal system of time-measurement 
which might reasonably (if somewhat arbitrarily) 
be called true. Meanwhile the phrase true time 
is a “meaningless noise.” It is idle to contest 
with those who hold that the thing exists 

and ought to be regarded. “Who would give 
a bird the lie, though he cry ‘ Cuckoo ’ 
never so? ” 

The direction of Northampton measured by 
astronomers at Cambridge is due west; 

measured by astronomers at Greenwich it is 
north-west. It is no use to tell them that 
they must adopt a different plan, and find 
a "true direction” of Northampton which 
does not show these discordances. They 
reply : “We are perfectly aware that there must 
be discordances, as you call them; but that is 
in the nature of a relative property like direction; 
as for this true direction which shall be the same 
from all stations, we have no idea what you are 
talking about.” 

The time determined by astronomers and in 
general use is thus a fictitious time, or, in the 
usual phrase, it is relative to terrestrial observers. 
Similarly it has been found that extension in 
space is also relative. When the Copernican 
theory led to the abandonment of the geocentric 
view of the universe, the revolution did not go far 
enough; it was thought that we could pass to the 
heliocentric outlook by merely allowing for what 
in pure geometry would be called a change of 
origin. Actually a more profound transformation 
is necessary. For example, the Michelson-Morley 
experiment is a terrestrial experiment, but its 
theory is treated from a heliocentric point of view; 
that is to say, account is taken of the varying 
orbital motion of the earth; it furnishes a proof 
of the famous FitzGerald contraction, and much 
ingenuity has been spent on an electrical explana¬ 
tion of this curious property of matter. Einstein’s 
theory waves this aside with the remark: ” Of 
course, your results appear strange when you 
describe the apparatus in terms of a space and 
time which do not belong to it. Your electro¬ 
magnetic discussion is no doubt valid, but it t» 
leading you away from the root of the matter; the 
immediate explanation lies in the difference 
between the heliocentric and geocentric space and 
time systems.” 

It was shown by Minkowski that all these fic¬ 
titious spaces and times can be united in a single 
continuum of four dimensions. The question is 
often raised whether this four-dimensional space- 
time is real, or merely a mathematical construc¬ 
tion; perhaps it is sufficient to reply that it can 
at any rate not be less real than the fictitious space 
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and time which it supplants. Terrestrial ob¬ 
servers divide the four-dimensional world into a 
series of sections or thin sheets (representing 
space) piled in an order which signifies time; in 
other words, the enduring universe is analysed 
into a succession of instantaneous states. But 
this division is purely geometrical. The physical 
structure of the enduring world is not laminated 
in this way; and there is nothing to prevent 
another observer drawing his geometrical sections 
in a different direction. In fact, he will do so if 
his motion differs from ours. 

Now it may seem that we have been paying too 
much deference to the astronomers: “After all, 
they did not discover time. Time is something of 
which we are immediately conscious.” I venture 
to differ and to suggest that (subject to certain 
reservations) time as now understood was dis¬ 
covered by an astronomer—R6mer. By our sense 
of vision it appears to us that we are present at 
events far distant from us, so that they seem to 
occur in instants of which we are immediately 
conscious. Rtimer’s discovery of the finite velo¬ 
city of light has forced us to abandon that view; 
we still like to think of world-wide instants, but 
the location of distant events among them is a 
matter of hypothetical calculation, not of per¬ 
ception. Since Romer, time has become a mathe¬ 
matical construction devised to give the least dis¬ 
turbance to the old illusion that the instants in our 
consciousness are world-wide. 

Without using any external senses, we are con¬ 
scious of the flight of time. This, however, is not 
a succession of world-wide states, but a succession 
of events at one place—not a pile of sheets, but 
a chain of points. Common-sense demands that 
this time-succession should be essentially different 
from the space-succession of points along a line* 
The preservation of a fundamental distinction be¬ 
tween timelike succession and spacelike succession 
is essential in any acceptable theory. Thus in the 
four-dimensional world we recognise that there 
are two types of ordered succession of events 
which have no common measure; type A is like 
the succession of instants in our minds, and type B 
is the relation of order along a line in space. 
Proceeding from the instant “here-now,” I can 
divide the regions of the world into two zones, 
according as they are reached by a succession of 
type A (my absolute past and future), or of type 
B (my absolute “elsewhere”). This scheme of 
structure is very different from the supposed 
laminated structure of the older view. Since we 
believe that this distinction of types A and B 
corresponds to something in the actual structure 
of the world, it is likely to determine the various 
natural phenomena that are observed. Thus it 
determines the propagation of light, since it is 
found that the line of a light-pulse is always on 
the boundary between the two zones above-men¬ 
tioned, More important still, a particle of matter 
is a structure which can occupy a chain of points 
only of type A. Since we are limited by our 
material bodies, it must be this type of succession 
which we immediately experience; we are aware 




NATURE 


[February i 7 , 1921 


pf the existence of the other type only by 
deduction from the indications of our external 
senses. 

Objection is sometimes raised to the extrava¬ 
gantly important part taken by light-signals and 
Sght-propagation in Einstein's discussion of space 
and time* But Einstein did not invent a space 
and time depending on light-signals; he pointed 
out that the space and time already in general 
use depended on light-signals and equivalent pro¬ 
cesses, and proceeded to show the consequences 
of this. Turning from fictitious space and time 
to the absolute four-dimensional world, we still 
find the velocity of light playing a very prominent 
part. It is scarcely necessary to offer any excuse 
for this. Whether the substratum of phenomena 
is called aether or world or space-time, one re¬ 
quirement of its structure is that it should propa¬ 
gate light with this velocity. 

The resolution of the four-dimensional con¬ 
tinuum into a succession of instantaneous spaces 
i9 not dictated by anything in the structure of the 
continuum. Nevertheless, it is convenient, and 
corresponds approximately to our practical out¬ 
look on the world; and it is rarely necessary to 
go back to the undivided world. We have to go 
back to the undivided world when a comparison is 
made between the phenomena experienced by ob¬ 
servers with different motions, who make the 
resolution in different directions. Moreover, a 
world-wide resolution into a space and time with 
the familiar properties is possible only when the 
continuum satisfies certain conditions. Are these 
conditions rigorously satisfied? They are not; that 
is Einstein's second great discovery. It is no more 
possible to divide the universe in this way than 
to divide the whole sky into squares. We have 


tried to make the division, and it has failed; and 
to cover up the consequences of the failure we 
have introduced an almost supernatural agency— 
gravitation. When we cease to strive after this 
impossibility—a mode of division which there was 
never any adequate reason for believing to be pos¬ 
sible—gravitation as a separate agency becomes 
unnecessary. Our concern here is with the bear¬ 
ing of this result on time. Time is now not merely 
relative, but local. The relative time for an ob* 
server is a construction extended by astronomers 
throughout the universe according to mathematical 
rules; but these rules break down in a region dis¬ 
turbed by the proximity of heavy matter, and 
cannot be fulfilled accurately. We can preserve 
our time-partitions only by making up fresh rules 
as we require them. The local time for a par¬ 
ticular observer is always definite, and is the 
physical representation of the flight of instants of 
which he is immediately aware; the extended mesh- 
work of co-ordinates radiating from this is drawn 
so as to conform roughly to certain rules—so as 
not to violate too grossly certain requirements 
which the untutored mind thought necessary at 
one time. Subject to this, time is merely one of 
four co-ordinates, and its exact definition is arbit¬ 
rary. 

To sum up, world-wide time is a mathematical 
system of location of events according to rules 
which on examination can only be regarded as 
arbitrary; it has not any structural—and still less 
any metaphysical—significance. Local time, which 
for animate beings corresponds to the immediate 
time-sense, is a type of linear succession of events 
distinct from a pure spacelike succession; and this 
distinction is fully recognised in the relativity 
theory of the world. 


Theory and Experiment in ftelativity. 1 


By Dr. Norman Campbell. 


S PACE 1 ' and “time” are the conceptions of 
theory, not of laws. They are neither 
necessary nor useful in the statement of the 
results of any experiment. The experimental con¬ 
cepts with which, like all theoretical ideas, they 
are connected are such magnitudes as length, 
area, volume, angle, period (of a system), or time- 
interval. The numerical laws of experimental geo¬ 
metry involve two or more “spatial" magnitudes 
and no other magnitudes; for example, the area of 
a rectangle is proportional to the product of the 
lengths of its sides. There are no laws relating 
"temporal" magnitudes only. 

Relativity neither adds to nor subtracts from 
the collection of spatial and temporal laws. The 
laws which it explains all involve magnitudes that 
are not spatial or temporal. And this is for¬ 
tunate. For the subject has been so completely 


1 Since it is Impossible to moke 0 short artiCl* on a Urge subject onytfah 
pot a summary, perhaps I may be permitted to refer ruder who 
iRtvmftt *4 to my " Physics J The “ to * e fuller discussion of m*i 

of the questions raised. 

NO. 2677, VOL. 106] 


examined that it is very improbable that any 
proposed new laws could be true. If relativity 

E redicted anything inconsistent with firmly estab- 
shed experiment, Nature would not devote a 
special number to discussing it. 

It may bfe objected that relativity does predict 
new and strange laws; it predicts that the velo¬ 
city of light in a region remote from material 
bodies is always the same; and it predicts un¬ 
familiar experiences of observers travelling tt 
great speeds or in the neighbourhood of concen¬ 
trated mass. But, it may be replied, the measure¬ 
ment of the velocity of light does not involve only 
spatial and temporal magnitudes; we do jrtt 
measure that velocity as we do the velocity or a 
material body; an element of theory is always 
involved. Again, we do not observe any disturb- 
ance of geometrical laws in the neighbourhood Of 
the densest bodies we know. And as for Prof. 
Eddington’s observers In aeroplanes travelling 
with half the velocity of night, tto two hujttan 
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beings have smoked, or, if the doctrines of rela¬ 
tivity are true, ever will smoke, cigars—let alone 
make accurate measurements—in such aeroplanes, 
and afterwards compared their experiences. If 
we pretend to talk about experiments, let us be 
sure that we do talk about experiments, and not 
about something that cannot possibly happen. 

However, it may not be useless to ask what 
would happen if we did find our spatial laws un¬ 
true, in the manner suggested, at speeds that can 
be realised. 1 suggest that we should make our 
laws true once more by changing slightly the 
meaning of the terms in them. The technical terms 
of science are labels attached to collections of 
observations that can be grouped into laws, which 
those terms are used to describe. If we find that 
the supposed laws are not true, the terms become 
meaningless; we might abandon them altogether; 
but generally we discover that, by a slight re¬ 
grouping of the facts according to the new laws, 
we can make once more a collection of the facts 
to which the old term may be applied appropri¬ 
ately to state the new laws in almost precisely the 
old form. 

Consider, for example, the term “simultane¬ 
ous.” Primarily, two events were judged to be 
simultaneous by direct perception. Using this 
test and examining a limited range of experience, 
we found the law that events that arc simultane¬ 
ous to one observer are simultaneous to another. 
But later we found that the law was not valid 
for more extended experience, including the sound 
and flash from a gun. That discovery made 
u simultaneous" meaningless, and with it all the 
temporal magnitudes; there was no longer any 
way of assigning uniquely a numeral to repre¬ 
sent the time-interval between two events. So 
we changed the meaning of 14 simultaneous,” and 
introduced a ‘‘correction ” (very complicated, as 
sound-rangers know); by this means we made 
“simultaneous” once more the expression of a 
law, and reproduced our specifications for measur¬ 
ing time-intervals in exactly the old form, but, 
of course, with rather different content. If we 
encountered new difficulties when we extended 
our observations to events in systems moving 
with great relative speeds, we could, I think, 
introduce a new “correction” for speed, and re¬ 
produce once more the form of our old laws and 
our old methods of measurement. At any rate, 
the resulting change of form need not be so great 
as to cause any appearance of paradox. 

I conclude, therefore, that nothing that the most 
extravagant imagination has suggested so far 
could make us diverge appreciably from our 
present spatial and temporal laws. But it is other¬ 
wise with our theories. The experimental 
physicist has a theory of time and space, although 
he may not be conscious of it. It is based on 
Cartesian geometry,* It likens “ space ” to an 
array of black dots in a cubical lattice,* and 

» It U tatmtfinfr to notice that, thrmgh the theory is sometimes called 
Euclidean, EucMd tied rarer heard of it. No Greek geometer would have 
you mtfn! iJ you had toW him that npneo wm three- 
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“time” to a series of ticks from a metronome. 
It connects the position of a body with the in¬ 
dividual characteristics of the dots that it “occu¬ 
pies,” and the magnitudes length, area, volume 
with the number of those dots. *The time of an 
event it connects with the individual character¬ 
istics of the ticks. The theory explains well some 
spatial laws, but in some directions it is mis** 
leading. Thus it fails to make a distinction 
between lengths and areas, which (in the last 
resort) must be measured by the superposition of 
rigid bodies, 3 and volumes, which cannot be 
measured by such superposition. It should be 
noted that the dots and ticks, the " points ” and 
“instants ” of mathematically minded philo¬ 
sophers, are purely theoretical ideas. They have 
no meaning apart from the theory, and, like the 
position of a hydrogen molecule, cannot be deter¬ 
mined by experiment. 

Prof. Einstein has altered and expanded this 
theory. In conjunction with Minkowski, he has 
altered it by merging the dots and ticks, formerly 
independent, into a single array of world-points, 
and by making the arrangement of these points 
quite different from that of a cubic (or Euclidean) 
lattice. He has expanded it by introducing the 
idea of the “ natural path ” of a body among the 
points, which enables him to explain the laws of 
dynamics without the (theoretical) idea of forces. 
But his propositions still form a theory, and they 
still contain purely theoretical ideas, which cannot 
be determined by experiment—the world-point or 
the infinitesimal “interval,” which must be inte¬ 
grated before it can be related to measured mag¬ 
nitudes. 

These changes are very disturbing to the ex¬ 
perimenter. He wants theories to explain laws. 
Explanation involves not only the possibility of 
deducing the laws (for that is easily attained), but 
also the introduction of satisfactory ideas. In 
the older types of physical theory this “satis- 
factoriness ” was obtained by means of an analogy 
between the ideas of the theory and the concepts 
of some experimental laws. Thus in the older 
theory of space the points were related in a way 
analogous to that in which small material bodies 
can be related. In the new theory this analogy 
fails. For the mathematician the passage from 
flat three-dimensional space to curved four- 
dimensional space is trivial; for the experimenter 
it is vital, because we do not actually experience 
any arrangements at all analogous to those of 
points in such a space. The satisfactoriness of the 
theory, for those who press it on our attention, is 
derived, not from material analogy, but from the 
intrinsic elegance and beauty of the relations in¬ 
volved, the faculty for appreciating which distin¬ 
guishes the pure mathematician from his fellows. 

It is not surprising, therefore, that experi¬ 
menters have found difficulty in accepting the 
theory as an ultimate solution of their problem. 
The old theories explained, because they inter- 

& “KigM feodiw " U ft Lftbftl a'tached to * collection of grotipnd in 
laws, the 1aw» thfti m»ke possible the measurement of lengths and are**. 
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preted in terms of familiar ideas; even to the most 
revolutionary of mankind, familiarity is a source 
of some satisfaction. The new theory is based on 
ideas utterly unfamiliar, and it might be urged 
that anything based on them must be the precise 
contrary to explanation. But if we ask why we 
are so ready to accept theories based on material 
analogy, we shall find our reason in the fact that 
such theories have actually turned out to possess 
the amazing property of predicting unsuspected 
laws. The theory of relativity also possesses that 
property. Ought we not to extend, so as to in* 
elude it, our notions of the proper limits of 
physical theory, and to rid ourselves of the dis¬ 
comfort of unfamiliarity by the simple process of 
studying its ideas so ciosely that they become an 
integral part of our mental equipment? 

It may be asked, Do theories, indeed, aim at 
nothing but satisfactoriness and prediction? Is 


not their object rather to discover the true nature 
of the real world ? Such questions must be 
answered by questions. Do physicists (I say 
nothing of mathematicians or philosophers) be* 
lieve that anything is real for any reason except 
that it is a conception of a true law or of a true 
theory? Have we any reason to assert that 
molecules are real except that the molecular 
theory is true—true in the sense of predicting 
rightly and interpreting its predictions in terms 
of acceptable ideas? What reason have we ever 
had for saying that thunder and lightning really 
happen at the same time, except that the con¬ 
ception of simultaneity which is such that this 
statement is true makes it possible to measure 
time-intervals? When these questions are 
answered it will be time to discuss whether rela¬ 
tivity tells us anything about real time and real 
space. 


The Relation between Geometry and Einstein's Theory of Gravitation. 

By Dorothy Wrinch and Dr. Haroi.d Jeffreys. 


T HE term "geometry ” has been used ever 
since the time of Euclid to denote two 
completely distinct subjects; but the formal simi¬ 
larity of their propositions has been so close as 
to obscure until recently the entire dissimilarity j 
of their status in scientific knowledge. The j 
Greek geometers seem to have been inspired 
originally by the need for a satisfactory method of 
surveying; at the same time, their logical turn of 
mind led them to present their results in the now 
familiar form of a deductive science. The char¬ 
acteristics of such a science are that a certain 
number of primitive propositions p u now called 
postulates, are stated at the beginning, and that 
from these, by a process of pure logic, further 
propositions q x are one by one developed. But 
this development is quite a separate process from 
that of deciding whether the primitive propositions 
are true or not, and if this is not done it is 
impossible to assert that the deduced propositions 
are true. 

Different sets of primitive propositions 
P21 Ps* ■ * • would give different sets of deduced 
propositions q 3 , , . . and the complete working 
out of these is a science in itself; its results are 
all, therefore, of the form " p l implies q v ** il p 2 
implies q s ," and so on. Euclid actually used in his 
development several postulates which he never 
explicitly stated, but which have been made ex¬ 
plicit by modern writers; our present object, how¬ 
ever, is not to indicate these, but to consider his 
geometry in the perfectly deductive form it would 
have had if he had actually stated them. We 
have noticed that in any other system in which 
any one of Euclid's postulates is false, many of 
his deduced propositions are also false. This, 
however, does not affect his method in the least; 
all his arguments are independent of the truth 
of the postulates, and in every case it is possible 
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to assert—and this is all the modern geometer 
asserts—that if the postulates are true the pro¬ 
positions are true. A system like Euclid's is, 
therefore, a part of pure logic; the large division 
of pure logic that includes it as a very special 
case is pure geometry. Of the many systems of 
pure geometry now known, all are on just the 
same footing, and there is no sense in which any 
one of them is preferable to any other. 

Euclid’s contemporaries, however, were not in¬ 
terested merely in his logical method; they wished 
to identify the furrows in their fields with his 
lines, and the fields themselves with his surfaces; 
and to have some justification for this it was 
necessary to assume that his postulates were true 
of them. Only one example is needed to show 
how formidable an assumption this was. In order 
to prove one of his earliest propositions, Euclid 
assumes that a triangle can be picked up, trans¬ 
ported bodily, and deposited on top of another. 
Imagine this process carried out when the tri¬ 
angles are fields l The impossibility of carrying 
it out implies that a most important proposition 
was not proved for the very case to which they 
contemplated applying his geometry, and hence 
that, so far as the knowledge of that day went, 
there was not the slightest reason for believing 
that geometry was applicable for its original pur¬ 
pose of earth-measurement. Yet its results, in 
so far as they were capable of being applied in 
actual surveying, seem to have been instantly 
accepted. Wny? It may have been due partly 
to lack of disposition to criticise something that 
the critics felt they could not have done better 
themselves; a mental attitude that may perhaps 
still occasionally exist; but the chief reason 
was probably that some of the deduced pro¬ 
positions were directly verifiable, such as the 
proposition that the equality of CQrresjtotidfag 
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sides of triangles in pairs implies that of corre¬ 
sponding angles; also many propositions about 
areas, expressed in numerical form, could be 
verified with some accuracy. As a result of these 
successes the whole system was accepted. But 
this could not have been a demonstration of the 
truth of the system; however many times a con¬ 
gruence proposition is verified for particular pairs 
of triangles, it will never be possible to prove it 
true for the next pair without the further assump¬ 
tion of some principle of empirical generalisation 
that is not included among the postulates. 

Thus the grounds on which Euclid's results 
have been generally adopted in practice are not 
those of logical deduction from postulates known 
to be true a priori , as was for centuries believed; 
they are largely based on empirical generalisa¬ 
tion. Thus two sciences with different funda¬ 
mental data, but with many formally similar pro¬ 
positions, have grown up : the original name of 
Euclidean geometry will here be retained for 
Euclid’s own development, while the experimental 
science of measurement will be called mensura¬ 
tion . The latter was not developed on its own 
account, the reason being probably that it is a 
physical science, and that so long as a theory 
gives results in accordance with observation, 
physicists in general show little disposition to 
investigate the security of its foundations. 

All experimental science depends on some postu¬ 
late or postulates that imply that empirical 
generalisation is justifiable : no amount of experi¬ 
ment will enable us to make any inference unless 
we have some principle that enables us to 
generalise the results. Theories involving such 
a principle may be called extensive, while those 
not involving one may be called intensive. The 
latter include the whole of logic. Now no process 
of generalisation is used in pure geometry; every 
proposition is proved immediately and with com¬ 
plete certainty for every instance of its terms. 
Thus all pure geometry, Euclidean or otherwise, 
is intensive, while all physical sciences, including 
mensuration, are extensive. Thus, in the first 
great subdivision of scientific knowledge, geo¬ 
metry and mensuration fall on opposite sides, and 
nothing but confusion can arise from any attempt 
to treat them as identical. In geometry postu¬ 
lates are made about any point, or any line; in 
mensuration these are necessarily unverifiable, 
for they would have to be tested for every possible 
instance before they could be treated as postu¬ 
lates. They can thus be obtained only by 
generalisation from results that are obtained by 
experiment, and. therefore cannot possibly be 
primitive propositions. 

It may be remarked in passing that generalisa¬ 
tion was condemned by traditional logic. The 
fact that scientific men have not studied its valid¬ 
ity for. themselves is the chief reason for the 
present chaotic condition of the theory of scien¬ 
tific knowledge. This important and basic prin¬ 
ciple appears to involve necessarily the notions of 
probability and combination of observations; yet 
in works purporting to be theories of scientific 
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knowledge these topics are habitually ignored 
altogether or else relegated to the last chapter. 
Much credit is due to Dr. N. R. Campbell for 
placing the theory of probability in its proper 
position in his recent “ Element^ of Physics." 
The value of his treatment is injured by the adop¬ 
tion of the Venn definition of probability, which 
is logically unsound and scientifically inapplicable; 
but to accord probability its true status in scien¬ 
tific knowledge is the first great advance in the 
theory. 

This neglect of mensuration, while geometry 
was making rapid progress, has led physicists to 
give undue attention to the latter subject and an 
undue physical status to its concepts, especially 
to that of space . Metrical geometry has come to 
be regarded as the theory of the measurement of 
space; but space has no status among the subject- 
matter of mensuration. A physical measurement 
of length is always of the form : 11 When the zero 
mark on the (so-called rigid and straight) scale 
is in contact with the particle A, and the edge of 
the scale is in contact with the particle B, B lies 
between the nth and (n*fi)th divisions of the 
scale.” This involves no reference to space. 
Even the notion of rigidity, which is often 
regarded as spatial, is not so in practice. It is 
an experimental fact that many bodies exist which 
under ordinary treatment have the property that, 
if the distance between two points of the one can 
be made to include the distance between two points 
of the other, in some configuration, then, however 
the bodies are displaced, this remains true; and 
our rigid scales are such bodies. This, with the 
purely mechanical process of scale dividing, is 
all that is needed to make measurement possible. 
In actual physical calculation, again, we simply 
use the measures themselves without any reference 
to ” space”; and the final result can be stated 
wholly in terms Of such measures. If the notion 
of space is introduced at any stage of the investi¬ 
gation, it necessarily eliminates itself before the 
close. There are, of course, many so-called 
measurements of length in physics, such as the 
diameter of the earth and the distance of the sun, 
which cannot be made by means of rigid scales; 
these are not, in the strict sense, measured at 
all, but inferred from measures of certain angles by 
means of physical laws obtained from other ex¬ 
periments. Time, as actually used in physics, is 
on a similar footing to distance measures, and not 
to space. 

The relations between the measured positions 
of bodies at different times form the subject of 
dynamics, which reduces to mensuration in a 
special case. It is an extensive science, and 
therefore epistemologically quite different from 
any four-dimensional geometry, which must from 
its nature be intensive. For this reason we con¬ 
sider that the theory of gravitation must be 
treated on extensive lines, and disagree with Prof. 
Eddington's presentation of Einstein's theory as 
a section of geometry. The principle of the 
irrelevance of the mesh-system, in particular, does 
not scerti to be presented in its true light in his 


NATURE 


808 


[February 17,1931 


M Space, Time, and Gravitation.” This principle 
states that there are relations between the coeffi¬ 
cients in the formula for ds 2 which hold, no matter 
what system oT co-ordinates is chosen. Edding¬ 
ton regards the co-ordinate system as decided 
upon arbitrarily, having no real physical impor¬ 
tance, and always eliminating itself in any actual 
physical process, while the only thing that has 
physical importance is space-time, which he treats 
on purely geometrical lines. From this point of 
view the principle is evidently correct; but it is 
not the point of view of physics. In physics the 
co-ordinate systems actually chosen are adopted 
entirely because they give specially simple forms 
to relations between measured quantities, and thus 
are not chosen arbitrarily. It would therefore be 
conceivable, and indeed not improbable, that 
there could be no relations between the g *s that 
would not have special forms with ordinary co¬ 
ordinate systems. On the other hand, the pro- 

f >erties of space-time never appear in physical 
aws; thus it is space-time that eliminates itself 
when the problems are reduced to terms of 
measurement, and the irrelevance of the mesh- 
system is a proposition, not about the unimportance 
of convention, but about physical measurements 
themselves. Hence it is a part, not of geometry, 
but of dynamics, and can be arrived at only by 
extension. Now that the predictions of the theory 
have been verified, the proper course to adopt is 
to derive the form of ds* from the experi¬ 
mental results that these express, and to regard 
the principle as an interesting' experimental result. 

Einstein’s own presentation differs somewhat 
from Eddington’s, but is also open to some objec¬ 
tions. In his “Relativity, the Special and the 
General Theory ” (English translation) Einstein 
states on p. 2 that he uses the term “ geometry ” in 
its usual sense of the logical connection of ideas 
(? propositions)* among themselves. Then, on 
p. 3, he introduces the further proposition that 
two points on a practically rigid body always 
correspond to the same distance, however the 
body may be displaced, and considers that this 
converts geometry into a branch of physics. This 
is not the case; it can only give series of implica¬ 
tions between propositions of the truth of which we 
are ignorant, until some of these propositions have 
been proved by sensory experience, which is not 
a part of geometry; they also require a process of 
generalisation to yield results of sufficient 
generality to form the basis of a geometry, so 
that a science reached in this way must be 
extensive. 

On p. 9 of his book, Einstein’s attitude 
towards “space” is closer to ours than to 
Eddington’s, for he resolves to shun the 
word entirely, admitting that he cannot form 
the slightest conception of its meaning, and 
replaces it by the notion of position (i.e. measured 
position) relative to a practically rigid bodv of 
reference. In the latter part of the book he 
appears to regard space, hot as a primary entity 
of Nature, but merely as a conventional construct, 
composed of the aggregate of all possible values 
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of the three position co-ordinates. In this form 
the notion may be useful in theoretical work, but 
we cannot attribute any ultimate physical impor¬ 
tance to a thing we have constructed ourselves* 
In fact, he makes it clear on p. 60 that the prin¬ 
ciple of relativity is a postulate to be tested 
by experience: a suggestion offered as possibly 
true, but with no a priori necessity about it. Its 
validity, in the opinion of its author> rests wholly 
on the success of its physical predictions. Con¬ 
sequently, as was stated above, the correct pro¬ 
cedure now is to deduce the theory from the facts 
originally predicted by it, with whatever further 
postulates may be necessary. 

Although we have criticised the chief current 
expositions of the Einstein theory, it is the omis¬ 
sion of physicists to provide any satisfactory 
analysis of the foundations of their own subject 
that is chiefly at fault, and the remedy is a proper 
discussion of the relation of physical laws to ihc 
observations on which they are founded, and of the 
probability of inferences based upon them. 

We may devote some attention to the question 
of the comparison of standards at different places, 
which must play an important part in any theory 
of measurement. Before the publication of the 
special theory of relativity, the accepted view was 
comparatively simple: the measured length of the 
conventional rigid bar was supposed to be the 
same however it was displaced and turned, and 
the same applied to the period of vibration of a 
dock or an atom (in the former case subject to 
the known influence of temperature and gravity). 
This gave a convenient basis for comparison of 
standards, for all could be expressed in terms of 
some standard instruments. The special theory, 
however, showed that this statement is not merely 
inconvenient as a working rule, but alao 
demonstrably false, for a bar must have different 
measured lengths according as it is moving rela¬ 
tive to the observer along or across the direc¬ 
tion of its length. The possibility of a com¬ 
parison was restored by Einstein’s system of 
light signals; time and length standards were 
supposed unaltered by displacement, provided the 
observer was moving with them. But whether he 
was moving with them or not, a certain interval 
fds, measured between consecutive vibrations 
of the clock or between points on the bar, 
remained unaltered. Also the condition that 
jds was stationary for small variations in the 
path was found to give the conditions satisfied hi' 
a particle moving at a great distance from matter- 
Thus this differential element ds had a dual 
importance in the special relativity theory* la the 
general theory this is generalised, but \% tnay be 
noticed that it i$ just possible that the two fdls* 
may really be separated it| a gravitational field* 
The consequences of this would be peculiar. It 
is well known that the assumption that 4 *, 
taken through a period of vibration of an atom* if 
independent of position, leads to the w 

* shift of solar, spectral Hnetl though this i* «0 
mixed up with shifts arising fromramae* 
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{hat it is impossible to say definitely whether it 
has been Observed or not. But it is not so well 
known that the assumption that would lead to no 
spectral shift leads to the result that the wave¬ 
length on emission of light from a particular type 
of atom is a function of position; thus the aban¬ 


donment of ds as the fundamental measured quan¬ 
tity would not make it possible to carry both 
length and time standards about unaltered. 
Probably the difficulties arising from the hypo¬ 
thesis that ds does not play two pa#U are so great 
as to render it quite unplausible. 


The Metaphysical Aspects of Relativity. 

By Prof. H. Wildon Carr. 


T HERE is a possible misconception in the ap¬ 
plication oi the term “metaphysical” to the 
new principle of relativity which it is advisable 
to clear up. In the great era of the triumphant 
advance of the positive sciences, which began 
about the end of the first third of the nineteenth 
century, metaphysics was decried as the main 
obstacle to scientific progress. Following the lead 
of Auguste Comte, the workers in the sciences 
held it up to scorn as obscurantism. The derision 
and reproach which were then poured on it have 
clung to it ever since. There are many to-day 
who acknowledge, indeed, that metaphysics must 
be assigned a place in the hierarchy of the 
sciences, but interpret the Aristotelian defini¬ 
tion, “that which follows or comes after physics,” 
as indicating a dark realm of the yet unknown, 
or even of the unknowable, which surrounds the 
clear zone of positive knowledge, into which we 
may peer, but will discern nothing. The objects 
of metaphysics—the soul, the cosmos, the deity 
—are in this view vain imaginings, not objects of 
which there can be knowledge in the scientific 
meaning—that is, objects amenable to the ex¬ 
perimental method. Such a view simply ignores 
the scientific tradition. Modern science is the 
result Of the formulation and adoption of the ex¬ 
perimental method, but the experimental method 
is not self-evident or inherently rational; it de¬ 
pends on a metaphysical concept, and its ration¬ 
ality can be established only by metaphysical 
principles. To contrast, then, the experimental 
method with the principles on which it depends, 
to describe one as the realm of science and 
the other as the realm of ignorance or unknow- 
abtlity, is from any philosophic point of view 
stultifying, and, in the literal sense, absurd. 

What has made it possible to consider meta¬ 
physics as an unreal science, or as a realm of 
unreil fancy, is the peculiar position in regard to 
the natural sciences in which the purely mathe¬ 
matical sciences stand. Mathematics does not use 
the experimental method, and in the hierarchy of 
the sciences mathematics seems sufficient of itself 
for the foundation and support of the whole super¬ 
structure. But mathematics is only an abstract 
science of quantity; its concepts lack the one 
essential character which experimental science 
calls for—concreteness—and this metaphysics 
alone can supply^ 

The modern era of philosophy from Descartes 
onwards has been dominated by the insistence of 
the , scientific problem—that is, the problem of 
NO. *677, VOL. 106 ] ) 


the ultimate nature of the reality we study in 
physical science by the experimental method. 
This interest in the nature of scientific reality 
replaces the main interest of the philosophy of 
the mediaeval period, which was concerned with 
the origin and destiny of the human soul, and, 
more generally, with the relation of man to God. 
If modern philosophy may be said to join hands 
with the ancient philosophy of Greece, it is not 
in the identity of its interest; for, though the 
Greeks were mathematicians, they had no con¬ 
ception of the experimental method as we practise 
it, and it is even doubtful if it could have been 
made to appeal to them on the ground of ration¬ 
ality. 

The principle of relativity is the direct outcome 
of the application of the experimental method, 
and the full force of its appeal is based on our 
absolute confidence in the metaphysical concept 
of reality which is the ground and reason of that 
method. The experimental method has taken 
possession of the modern mind, and it assumes 
for us something like the unmodifiable character 
of an instinct. If experiment proves a certain 
velocity to be constant under conditions which 
require us to predict its variation; if experiment 
shows the movement of a source of light to be 
without the expected effect on the velocity of pro¬ 
pagation—well, it is our concept of the nature of 
.reality which must adapt itself to the experiment. 
The prediction is based on the concept that space 
and time provide an absolute system of refer¬ 
ence; the null result of the experiment negatives 
that concept, and henceforth space and time are 
“shadows”; they must vary, because under 
varying conditions velocity is constant. 

Those who affirm that the principle of rela¬ 
tivity is purely mathematical, and not meta¬ 
physical, and, therefore, resent the intrusion of 
metaphysics into the discussion of its equations, 
conceive the principle to be purely methodological, 
to be concerned only with abstract quantitative 
measurement, and merely to substitute a 
very complex and difficult set of equation- 
formulae for a discarded simpler one, in 
the interest of greater precision and accuracy 
alone. Those who take this view seem to me to 
misapprehend the significance of the principle. It 
is to be understood only when taken in its his¬ 
torical connection with the metaphysical con¬ 
structions pf the great philosophers. 

Since Descartes, the Speculations of philosophy 
have centred round the concepts of substance and 


NATURE 


810 


[February 17,1921 


cause, and the principle of relativity in its two 
phases, special relativity (the restricted theory) 
and general relativity, is essentially concerned 
with these two concepts. The first phase, in its 
negativity towards the aether hypothesis, is a re¬ 
form of the notion of substance; and the second, 
in its rejection of influence and its substitution of 
equivalence for attraction in a new theory of 
gravitation, is a reform of the notion of cause. 

Two opposing principles in regard to both these 
concepts—substance and cause—have been strug¬ 
gling to establish themselves throughout the 
modern period—one taking as its type the ob¬ 
jective or passive aspect presented by the world 
to the mind of the observer, the other taking as 
its type the subjective activity of the mind itself 
in perceiving, imagining, understanding, willing, 
and acting. The first type we have in Descartes' 
concept of material substance as consisting in ex¬ 
tension alone, and in his concept of cause as the 
mechanical action and interaction of a definite 
quantity of movement imparted to the extended 
substance—the concept of a mechanism which em¬ 
braces the whole universe, organised and unorgan¬ 
ised, exclusive only of the other substance, 
thought or thinking, present in human beings 
alone. Later we have the same type in the more 
familiar concepts of Newton—absolute time and 
absolute space. "Absolute time, in itself, and 
from its own nature, flows equally, without rela¬ 
tion to anything external." "Absolute space, in 
its own nature, without relation to anything ex¬ 
ternal, remains always similar and unmovable." 
The other type of concept we have in Leibniz's 
monadology. Substance is not passive, but active; 
cause is not movement, but force. What does 
nothing is nothing. Time and space are ordines 
rerum non res. Things are centres of active 
force. 

It is with these concepts of substance and cause 
that the principle of relativity is primarily and 
mainly concerned, and these concepts are meta¬ 
physical constructions. Experimental facts have 
called for the formulation of the principle, but 
those facts themselves have slight importance in 
the practical sphere; it is their theoretical con¬ 
sequences which are far-reaching and revolution¬ 
ary. They are facts which prove to be decisive 
in regard to metaphysical problems. The experi¬ 
ments are concerned with such infinitesimals as 
forty-two seconds in relation to a century, or a 
variability of af in. in the diameter of the earth. 
It is not the facts themselves, therefore, that are 
important, but their significance. According to 
the view which I have put forward in my book, 
"The General Principle of Relativity in its Philo¬ 
sophical and Historical Aspect" (Macmillan and 
Co.), the principle of relativity definitely decides 
for us that our universe is monadic, and that our 
science does not derive its validity from a reality 
independent of the monads, but from a power in¬ 
herent in the monads to co-ordinate eyet-varying 
points of view. By monads I mean minds, but 
minds conceived as metaphysical reala. 

The point of supreme and central importance 
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in the principle of relativity in its bearing 
on metaphysics is its negative attitude to the Con¬ 
cept of absolute space and absolute time con* 
tinua. The principle accepts the null result of 
the experiments as decisive in regard to the non- 
reality in the physical sense of such continue and 
it refuses to recognise any necessity to construct 
ad hoc a hypothetical absolute space-time system. 
On the other hand, it claims to provide a formula 
which expresses the identity of an event for two 
observers in different systems who pronounce t it 
to be one and the same, without the necessity of 
affirming an absolute order independent of their 
systems of reference. 

Why does this seem paradoxical and in contra¬ 
diction to our ordinary experience? Because our 
experience consists in the observation of events 
which we do not cause; which we refer to in our 
intercourse with our fellows as common to them 
and to us; and to which throughout life we, auto¬ 
matically or consciously, react. We argue by 
what appears to us the most perfectly natural 
reasoning that the identity of an event for two 
different observers implies an absolute order by 
reference to which alone differences of observa¬ 
tion can be reconciled. This absolute order, we 
think, can be nothing else but the determination 
of every event in regard to every other event in an 
absolute coexistence in space and in an absolute 
succession in time. We conceive, therefore, an 
absolute space-time order, and suppose our private 
space-time systems are related to it. Such is the 
course of reasoning which appears natural, and 
such is the logical necessity from which it appears 
impossible to escape. Metaphysicians have long 
disputed it, but their arguments have been gener¬ 
ally set aside as logomachies. Experiment has 
now falsified it. 

What sort of thing, then, is the relativist uni¬ 
verse? Substance and cause—that is, the prin¬ 
ciple of unity and the principle of uniformity—are 
definitely transferred from the object to the sub¬ 
ject of experience. I do not mean that object and 
subject are dissociated; I mean that substance 
and cause are declared to be functions of the 
essential activity, and not of the passivity of ex¬ 
perience. Thus the universe depends on the 
subject of experience, not, indeed, in the old and 
often derided sense in which the philosopher it> 
caricatured as evolving an external world out erf 
his own inner consciousness, as the spider spins 
its web, but in the sense that the universe is the 
co-ordination which the observer effects. The 
universe has four dimensions—the three dimen¬ 
sions of space, and the one dimension of time* 
The principle of co-ordination is that every ob¬ 
server uses his own axes of dimension, taking hit 
system of reference as fixed in relation to all 
systems which for him are moving, and he ia 
able to do so because his four axes are Variable, 
and every change in his own system of reference, 
relatively to other systems, is compensated by a 
variation in his axes of co-ordination which pre¬ 
serves the ratio constant- 
. The universe, then, which the principle of tela- 
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ttatty*affirms ia a universe in which there is no 
absolute space-time order; m which every event 
w exhausted in the contradictory descriptions of 
observers in different systems of reference; in 
which systems of reference are ultimate without 
being absolute, and relative without being extern¬ 
ally conditioned; in which every system is self- 


sufficing and contains its own norm, a norm 
which .remains constant by ohanging as the system 
changes k In such a universe, are mathematics 
and physical science possible? *1 he relativist 
claims that they are capable of infinitely greater 
precision and consistency than they could ever 
attain while obstructed by the old concept. 
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Notes. 


The new session of Parliament was opened by the 
King in person on Tuesday. Reference was made in 
the King’s Speech to a measure to be introduced into 
the House of Commons “to deal with the safeguard¬ 
ing of essential key industries of the country, and 
with certain aspects of unfair and abnormal indus¬ 
trial competition. ” 

A meeting of the organising committees of all the 
Sections of the British Association will be held at 
Burlington House on Friday, February 25, to con¬ 
sider possible arrangements for joint programmes and 
related matters for the Edinburgh meeting of the 
Association in September next. Dr. Ethel Thomas, 
recorder of Section K (Botany), asks us to say that 
she would be glad to hear as soon as possible before 
February 25 from those who propose to offer papers 
for the Edinburgh meeting, and no doubt the recorders 
of other Sections would like to receive similar early 
notice. 

SurpoRT for the appeal for the protection of the 
optical glass industry which appeared as a leading 
article in Nature of February 10 comes in the form 
of a series of resolutions passed bv the Optical Society 
at its general meeting on the same date. The import¬ 
ance of optical munitions is emphasised, and it is 
pointed out that such supplies can be maintained only 
if the necessary materials, manufacturing establish¬ 
ments, and skilled labour are available. No other 
industry can by adaptation of existing resources pro¬ 
duce the class of work required. The supply of optical 
glass required by this country should also be ensured. 
Another point made is that although the world’s pre¬ 
war demand for optical glass was only about 25 tons 
per annum, some sixty different varieties arc required; 
experience has shown that manufacture under these 
conditions cannot be a commercial proposition. In 
conclusion, it is urged that, in the interest of re¬ 
search, no obstacle should be allowed to prevent 
men of "science from obtaining the instruments 
necessary for their work. The society is convinced 
that the optical industries of this country must be 
preserved and developed, and the President of the 
Board of Trade is to be asked to receive a deputation 
to explain more fully the position of these industries. 

The gold medal of the Royal Astronomical Society 
was presented on February 11 to Prof. H. N. Russell 
for his work on the theory of star-development. The 
retiring president, Prof. A. Fowler, recalled in his 
address that Prof. Russell had introduced them in 
that very room to the giant and dwarf theory nearly 
eight years ago. Although a theory on the same lines 
(the division of the stars into two groups in which 
the temperature is rising and falling respectively) had 
been proposed many years earlier by Sir Norman 
Lockyer, it ran so counter to the then accepted views 
that he (Prof. Fowler) acknowledged that he had 
remained unconverted for some time; but recently 
several lines of evidence have converged to support 
the truth of the theory, namely, (1) the accumulation 
of additional parallaxes, both visual and spectroscopic; 
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(2) the theoretical researches of Prof. Eddington and 
others on the physics of giant stars and the correla¬ 
tion of temperature with mass; and (3) the reofcnt 
optical confirmation of the immense bulk of tha 
typical red giant star Betelgeux. There is itow little 
dispute as to the main lines of the theory, though 
there is room for much further work, in which 
Prof. Russell is taking a prominent part, on the 
problem of the nebulae and Wolf-Rayet stars and their 
place in the scheme of development. Prof. Russell, 
in returning thanks, expressed his indebtedness to 
Prof. E. C. Pickering for determining the spectral 
type of his parallax stars, and noted that Prof. Hertz- 
sprung and himself had put forward the theory simul¬ 
taneously. 

In recent years M. l’Abb6 Breuil has contributed to 
L'Anthrofologie a series of memoirs on the rock- 
paintings of Spain. In the last of these (June, 1930) 
hie sums up the general results to which his studies 
have led him, and states his belief that all known 
examples can be arranged in an evolutionary series 
dating from the closing phases of the Ice age to the 
dawn of the Neolithic period. In a lecture given at 
the Institut Fran^ais, Cromwell Gardens, S.W., on 
February 9, the Abb6 exhibited a series of original 
slides illustrating the remarkable art which flourished 
in southern France and throughout the Spanish Penin¬ 
sula during the age of the Reindeer, and summed up 
for his hearers the conclusions reached after many 
years of systematic investigation. He believed that 
in the region covered by the art of the cave-men 
three centres or localities of independent or semi- 
independent development could be distinguished* 
North Spain and South-West France forming one 
centre, East Spain a second, and South Spain a third. 
The paintings and engravings in the first and second 
of these cave-areas were, he believed, the work of 
different -peoples, although both were hunters, both 
giving graphic and realistic representations of the 
animals they followed and captured, the mammoth* 
reindeer, bison, and horse. In South Spain, on the 
other hand, the influence of a pastoral people was 
to be observed on cave art; it is in this centre that 
the final degradation of the earlier realistic art of the 
north into the lator linear, conventional form of the 
south could be detected. There seems reason to 
btelieve that it may be possible to trace the evolution 
of an alphabetical system from the original 
art of the earlier Cave-men. The cave art of South 
Spain has many points in common with the art 
the Bushmen of South Africa. 

Owing to fhe recent decision of the Government 
that, for the present, no new schemes which involve 
the expenditure of public money shall be proceeded 
with, the Ministry of Agriculture and Fisheries 
informs bee-keepers that no further progress ^an he 
made at present with the Bee Disease Bill which was 
introduced into the House of Lords on December 5*0 
lest, T*he Ministry -has also been making prttimjxmry 
arrangements for the establishment of a See Adeiawy- 
Committee which, it wa^ hoped* wMddrepresent 



NATURE 


February 17; 1921] 


815 


thoroughly every section of the bee-keeping industry; 
Its function would be to advise the Ministry on all 
agricultural matters, including the question of legisla¬ 
tion respecting bee diseases. In view of the need for 
economy and for the postponement of legislation, it 
will be necessary tQ delay the formation of this Com¬ 
mittee. In the meantime, it is hoped that bee¬ 
keepers will take -steps to organise themselves in 
o*der to arrive at a means of expressing an agreed 
opinion on the measures to be taken for the protec¬ 
tion and furtherance of the industry. Arrangements 
for the examination of diseased bees no longer exist 
at the Department of Comparative Anatomy, The 
Museum, Oxford. Pending the appointment by the 
Ministry of a bacteriologist to undertake such work, 
Dr. J. Rennie has kindly consented to carry out 
examinations and to furnish reports to the bee-keepers 
concerned. In future, therefore, specimens, together 
with the name and address of the sender, should be 
sent to Dr. J. Rennie, Marischal College, University 
of Aberdeen. 

Sir Robert Horne, President of the Board of 
Trade, In opening on February 10 the Efficiency Exhibi¬ 
tion organised by the Daily Mail at Olympia, referred 
to the importance of science and research to industry. 
In the past we had been too much accustomed to 
develop business without regard for the sciences or 
arts; now that attitude is passing away, and the 
sciences, arts, and industry are working well together. 
As examples of the success which has attended the 
co-ordination of effort, Sir Robert mentioned the 
Dorman appliances for the transmission of wave- 
energy through water, and the progress which has 
been made in preserving the health of the nation. 
We are compelled to defer an account of some of the 
exhibits of scientific interest until next week, but wish 
now to direct particular attention to the stand 
organised by London University, on which Prof, 
Fleming ha9 arranged a number of the original valves 
and lamps used by him when he was evolving the 
thermionic valve. The series enables a view to be 
obtained of the genesis of one of the most valuable 
of modern inventions, which was itself the outcome 
of purely scientific research. 

Sir Ernest Shackleton, the Times announces, is 
planning a two years* expedition to Arctic regions, 
and proposes to leave England in May or June next, 
accompanied by a dozen men chosen chiefly from 
those who accompanied him on former expeditions. 
He proposes to sail for Hudson's Bay, where 150 dogs 
will toe embarked, and then to proceed, via Baffin's 
flay, through Lancaster Sound to Axel Heiberg 
Lapd. The passage of Lancaster Sound and Barrow 
Strait and the course to be followed to the north¬ 
ward must depend largely on ice conditions. The 
main object of the expedition Is said to be to explore 
the region between Axel Heiberg and the Parry 
Islands, Parts of this area were explored between 
£$98 and 1902 by Otto Sverdrup's expedition in the 
Frttfti, wlten surveys. were .made by G. Isachsen of 
the coasts of: Axel Heiberg, EUef Ringnes, and 
Anturtd Ringnes Lands. Stefans son, travelling from 
/Prince Patrick Island, visited the region in 1915 and 
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1916, and disebvered two new islands in the Gustav 
Adolf Sea and one in the Prince Gustav Sea, besides 
finding that Ellef Ringnes Land is in reality two 
islands. The American Crocker Land Expedition under 
Mr. D. B. Macmillan in 1916 reached King Christian 
Island, travelling south-westward from Ellesmere 
Land. A great deal of work, however, remains to 
be done, and there is little doubt that Sir Ernest 
Shackleton intends to push eastward into the un¬ 
known Beaufort Sea, where land possibly exists, 
although Peary's Crocker Land has been disproved and 
Stefansson has found a relatively narrow continental 
shelf. It is reported that Sir Ernest Shackleton has 
bought the Norwegian whaling vessel Foca L, which 
will shortly leave Tromso for England. For some 
years this vessel has been used in carrying stores and 
men to Spitsbergen for a Norwegian mining company. 

Sir Lynden Macassky in his fiddress on February 11 
to the Institute of Industrial Administration upon 
present-day industrial psychology attributed our pre¬ 
sent industrial discontent (i) to the failure of Capital 
to give sufficient attention to the question of adminis¬ 
tration, and (ii) to the lack of economic information, 
both general and particular to their respective indus¬ 
tries, among the workers. He pleaded for a re¬ 
valuation of the factors of production so as to reach 
a nobler conception of the responsibilities and possi¬ 
bilities of administration. It will be generally agreed 
that in the past far too much has been left to chance, 
and that the time has come when this side of our 
industrial life must be completely overhauled. There 
may, perhaps, be less general agreement with Sir 
Lyndon’s view that a second condition of securing 
efficiency in production is that Labour shall be re¬ 
garded as entitled to “know the facts/’ obtained from 
an efficient costing system, about the industries in 
which it is engaged. Yet facts of this kind have 
infinitely greater weight than an unsupported state¬ 
ment of the management in which, unfortunately, the 
men have probably little or no faith. Sir Lynden is 
inclined to underestimate the extent to which welfare 
work is regarded with suspicion, and his suggestion 
for its extension will meet with considerable criticism 
from those who arc demanding that they shall be 
allowed an increased share in all branches of manage¬ 
ment. 

Though the various British firms which are specialis¬ 
ing in the manufacture of organic research chemicals 
continue to add from time to time to the range of 
products made, their lists are still far behind those 
issued by the German firms before the war in the 
variety and complexity of organic chemicals offered. 
The slow progress made is due to difficulties with 
which all chemists have become familiar since 1914, 
and not the least of these is the uncertainty of the 
Government policy towards the fine chemical industry 
as a whole. Meanwhile, research work must go on, 
and since the date of the Sankey judgment research 
chemists have again begun' to make use of German 
sources of supply, which, it may be added, are no 
longer so abundant, cheap, and various as they were 
in 1914, though they appear to be rapidly improving. 
As It seemed possible that the Dyestuffs (Import 



816 


NATURE 


Regulation) Act, 1920, might interfere with the im¬ 
portation of such chemicals, the council of the Insti¬ 
tute of Chemistry addressed a letter to the Board of 
Trade inquiring whether licences would be necessary 
for the import of small quantities of organic chemicals 
(including intermediate products used in the manufac¬ 
ture of dyes, etc.) required solely for research pur- 
poses. The Board of Trade in its reply states that 
whilst it is not possible to regard small quantities of 
organic intermediate products which may be required 
for research purposes as bcinp outside the scope of 
the Act, the Board will be prepared to issue general 
licences for the importation of such products to ap- ! 
proved research institutions, covering periods of three j 
months and limited only as to total quantities. This 
procedure obviates the necessity of separate applica¬ 
tions for a large number of small items, but it will 
be a condition of the issue of such a general licence 
that a detailed return shall be furnished, at the end of 
the three months during which the licence is in opera¬ 
tion, of the quantities of each product actually imported 
under it. This ruling indicates that the authorities 
are prepared to interpret the Act in such a way as 
not to hamper the prosecution of research. 

The Parkin prize, value 100I., will be offered by 
the Royal College of Physicians of Edinburgh for 
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the best essay “On the Effects of Volcanic Action 
in the Production of Epidemic Diseases in the 
Animal and in the Vegetable Creation, and m the 
Production of Hurricanes and Abnormal Atmospheric 
Vicissitudes.* 1 Essays intended for competition* 
which is open to competitors of all nationalities, must 
be written in English, and must reach the secretary 
not later than December 31, 1921. Each essay must 
bear a motto, and be accpmpanied by a sealed 
envelope bearing the same motto outside and the 
author’s name inside. 

The Department of Scientific and Industrial 
Research has approved the formation of a Research 
Association for the Cast Iron and Allied Industries 
as complying with the conditions laid down in the 
Government scheme for the encouragement of indus¬ 
trial research. The secretary of the committee en¬ 
gaged in the establishment of this association is Mr. 
Thomas Vickers, 174 Corporation Street, Birming¬ 
ham. 

We learn from the British Medical Journal of 
February 12 that an institute of biology named after 
Ramon y Cajal has been established at Madrid. It 
consists of four sections, devoted to human and com¬ 
parative histology, neurology, physiology, and experi¬ 
mental pathology respectively. 


Our Astronomical Column* 


Ionisation in the Sun. —Two papers by Dr. Megh 
Nad Saha have recently appeared in the Phil , Mag. 
(vol. xl., pp. 472, 809), in which the author suggests 
an explanation of the varying character of the spectra 
exhibited by different elements in the sun. It is well 
known that some elements are represented by both 
enhanced and arc lines. Others show enhanced lines 
only, while a few have not been found at all. Prof. 
Fowler has ascribed these variations very largely to 
the different atomic weights of the elements con¬ 
cerned, but Dr. Saha is of the opinion that atomic 
weight is only of minor importance, being largely 
balanced by selective radiation pressure, and regards 
the variations mentioned above as arising from the 
different responses of elements to the stimulus exist¬ 
ing in the sun. The enhanced lines are assumed to be 
due to radiations from u ionised atoms n (i.e. atoms 
that have lost an electron) rather than to a mere 
increase in temperature, and the different ionisation 
potentials of the elements will thus cause their vary¬ 
ing behaviour. Calculations are given of the per¬ 
centage ionisation of various elements at different 
temperatures and pressures. The results certainly 
agree quite well with the observed differences of 
behaviour of the elements chosen, and also with their 
individual variations in different regions of the sun. 

The First Voyage Round the World.— Prof. Pio 
Emanuelli, of the Vatican Observatory, contributes an 
article to the Corriere d f Italia of December 20 last on 
the voyage of Magellan four hundred years ago. 
Magellan sailed from Spain on September 20, 1519, 
with five ships. He stayed in Brazil for some months, 
during which, as his biographer Pigafetta tells us, 
the potato was tasted for the first time by Europeans. 

On the resumption of the voyage to the south the 
Straits of Magellan were discovered and traversed, 
the ships reaching the Pacific on November 28, 1520. 
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On April 27, 1521, Magellan and several of his com¬ 
panions were treacherously slain in the Island of Zebu, 
in the Philippines. Some of the ships were captured, 
while others had to be abandoned owing to insufficient 
crews. Only one ship, the Victoria , returned to Spain, 
arriving on September 6, 1522, with the 18 survivors 
of the expedition, which had originally numbered 237. 

Prof. Emanuelli notes that the first clear and 
definite description of the Magellanic clouds dates 
from this expedition. Thus they deservedly per¬ 
petuate Magellan’s name in the heavens. Attention is 
also directed to the fact that until this voyage the 
geography of the earth as a whole was less well 
known than that of the planet Mars at the present 
day. 

Secular Change in the Period of 8 Cephei.— Prof. 
Eddington, in studying the pulsation theory of the 
Cepheids, indicated that a fairly rapid secular change 
of period was to be expected, and referred to Hertz- 
sprung’s conclusion that the period of 8 Cephei was 
diminishing by 0079s. per annum, Mr. H. Luden- 
dorff gives a further discussion of the early observa¬ 
tions in Ask Nach No. 5076. He has carefully 
re-reduced the original observations of Mr. F. M. 
Schwerd, made between 1821 and 1826, and finds 
that they accord closely with the change of period an¬ 
nounced by Hertzsprung. The formula of the latter 
gives a shift of the time of maximum amounting to 
-o-oi21 of a period in 1825, while Schwerd*s observa¬ 
tions give -0-0134*0-005. The following values of 
the shift as given from other early series of observa¬ 
tions are deduced : —Goodricke, 1785 : shift — 0*036 X 
period ±0-005; Pigott, 1785: shift -0035 x period 
±o*oii; Westphal, 1818: shift -o-oioxperiod 
±0008. Mr. Ludendorff considers that the reality 
of the change is placed beyond doubt by this dis¬ 
cussion. ■' 
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University and Educational Intelligence. 

Cambridge. —As was generally expected, Report B 
in favour of the foundation of a separate women’s 
university at Cambridge was rejected last week. 
Three of the six signatories, who produced the scheme 
after six months’ labour, had signed its death-warrant 
by issuing a fly-sheet against it. The new scheme— 
C it may well be called—is supported now by a group 
of fifty-two. It offers women students degrees, 
leaching by the University for a limited number, also 
certain undefined privileges, but no power and no 
votes in the Senate or any controlling body of the 
University. Even this scheme seems to open up too 
many and too serious risks to the more conservative 
members of the University, who are appealing for 
support for a fourth scheme D. While rigidly 
limiting the number of women students ad¬ 
mitted to tho University and ensuring that they 
shall pay proper fees for teaching and examina-’ 
tions, this scheme limits any advance from the 
present position to the granting by diploma of titular 
degrees. Already several defections have taken place 
from the moderate party to the extreme conservative 
wing. 

What might have been an agreed solution in 1897 
can scarcely be accepted in that light in 1921, and 
unless the moderates, having shed their right wing, are 
prepared to go further than their fly-sheet suggests, 
it seems probable that the intervention of some out¬ 
side body—the Royal Commission at present sitting 
on the financial resources of the University—will be 
sought. 


The annual prize distribution at the Sir John 
Cass Technical Institute was held on Thursday, 
February io, when the prizes were distributed by Sir 
Frederick Black, who afterwards delivered an address 
on “Liquid Fuel in Peace and War.” A summary 
of the work of the institute during the past session 
shows that the total number of students was 1060—a 
higher figure than in any previous year, and an in¬ 
crease of more than 50 per cent, on the previous ses¬ 
sion. An important development contemplated was 
the initiation of courses of instruction on petroleum 
technology adapted to the needs of those already 
engaged in the industry. In the course of his ad¬ 
dress Sir Frederick Black said that whilst the United 
Kingdom had become an important consuming centre 
of petroleum products, it was at present only on a 
comparatively small scale that petroleum was pro¬ 
duced in this country. So far as manufacture or 
refining was concerned, much more work of that 
nature was likely to be undertaken at home, for large 
British companies interested in oil had their head¬ 
quarters ana distributing agencies here. After briefly 
describing how the products of petroleum used for 
fuel were obtained, Sir Frederick gave a general 
description of their use in internal-combustion engines 
and for steam raising. The war has developed enor¬ 
mously their use and established their importance. 
The relative advantages of oil and coal for marine 
purposes were discussed, special reference being made 
to the progress in the building of motor-driven ships 
since 1912. Great attention was being given to such 
important matters as the elimination of waste on the 
oilfields and in the use of liquid fuels. Oils that ad¬ 
mitted of complete refining into such products as 
motor spirit and lighting and lubricating oils should 
be so dealt with In preference to burning the more 
valuable fractions for steam raising, provided that a 
heavier oil not capable of such complete refining 
could be made available. 
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Calendar of Scientific Pioneers. 

February 17, 1600. Qiordano Bruno died.—An 

enthusiastic supporter of the views of Copernicus and 
of other new learning, Bruno, aftef several years 
spent in visiting France, England, and Germany, 
returned to his native country, was arrested, and, 
refusing to recant his philosophical and scientific 
heresies, was burnt at the stake in the Campo di 
Fiori, Rome. 

February 17, 1867. Alexander Dallas Baohe died.— 

One of the most influential of American men of 
science, Bache was director of the United States Coast 
Survey. He played a leading part in the founding 
of the National Academy of Sciences. 

February 17, 1874. Lambert Adolphe Jaoquet 

Quetelet died. —The designer and first director of the 
Brussels Observatory, Quetelet was also a statistician 
and applied the theory of probabilities to the physical 
and intellectual qualities of man. 

February 17, 187S. Friedrich Wilhelm August 

Argelander died. —Trained under Bessel, Argelander 
in 1837 became professor of astronomy at Bonn, 
where he compiled his great catalogue and atlas con¬ 
taining 324,000 stars visible in the northern hemi¬ 
sphere. 

February 18, 1886. Marius Sophie Lie died. 

February 19, 1897. Karl Theodor Wilhelm Weieretrase 
died. —Both Lie and Weierstrass were among the 
most prominent workers in pure mathematics of last 
century. The former, though a Norwegian, for some 
vears held a chair of mathematics at Leipzig, while 
Weierstrass was long connected with Berlin Univer¬ 
sity. Lie’s chief work was on the theory of trans¬ 
formation groups; Weierstrass’s on elliptic functions 
and the theory of functions. 

February 20, 1762. Johann Tobias Mayer died.— 
Director of Gottingen Observatory, Mayer left behind 
him valuable lunar tables which greatly aided in 
solving the problem of finding the longitude at sea. 

February 20, 1907. Henri Moissan died. —Moissan 
in 1886 was the first to isolate fluorine. He improved 
the electric furnace, and by suddenly cooling a solu¬ 
tion of carbon in molten iron produced small artificial 
diamonds. 

February 22, 1876. Sir Charles Lyell died.— Lyell 

was the greatest master of English geology, and the 
publication of his “Principles of Geology” marked 
an epoch in the history of that science. This work 
was “an attempt to explain th.; former changes of 
the earth’s surface by reference to causes now in 
operation.” Lyell is buried in Westminster Abbey. 

February 22, 1901. George Franoie FitzGerald died. 
—Erasmus Smith professor of natural philosophy at 
Trinity College, Dublin, FitzGerald is remembered for 
his knowledge and versatility, his brilliant conceptions, 
and his stimulating influence on his fellow-physicists. 

February 23, 1812. Etienne Louis Malus died.—A 
French military engineer of distinction, Malus died at 
the age of thirty-six, having three years previously 
made his great discovery of the polarisation of light by 
reflection, 

February 23, 1866. Karl Friedrich Gauee died.— 

Mathematics, astronomy, optics, and magnetism all 
engaged the attention of Gauss, who in 1807 became 
professor of mathematics and director of the observa¬ 
tory at Gottingen. His important investigation of 
terrestrial magnetism belongs to the latter part of his 
life. With Weber he invented new instruments, set 
up an electric telegraph, and built the first magnetic 
observatory. The Gauss To*er on the Hohenhagen, 
near Dransfeld, was erected to his memory in 19x1. 

E. C. S. 
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Societies and Academies. 

Paris, 

Academy of Sciences, January 24.—M. Georges 
Lemoine in the chair.—The president announced the 
death of M. Georges Humbert, member of the 
AcademyP. Termler and L, Jolcaod : The age of 
the phenomena of transport in the mountains of 
Gigondas (Vaucluse).—G. tiony ; A theorem of geo¬ 
metrical optics and its application to systems of 
prisms.—M. Pierre Bnzy was elected a member of 
the section of medicine and surgery in succession to 
M. Guyon.— J. Andrade : The transverse clastic dis¬ 
placements of the centre of gravity of a cylindrical 
spiral and its doublets.—C. F6ry ; A* mechanical clock 
with free escapement.—A, Lltnsrd : The electro¬ 
magnetic energy and thermodynamic potential of a 
system of currents.—G. fiebonf : A new property of 
bodies poor conductors of electricity. An attempt 
to discover the causes of phenomena described in an 
earlier communication.—M. Colllgnon : The propaga¬ 
tion of the sound of guns to great distances. The 
annual periodicity. Confirmation of results given in 
a previous communication ; the law of annual 
periodicity has been verified up to November 18, 1918. 
—L. Forida : The systematic nomenclature and con¬ 
stitution of the derivatives of molybdic acid. Repre¬ 
senting molybdic acid by the formula 
H*Mo 3 O ia .(3H 3 Mo0 4 ), 

the composition of the complex salts of molybdates 
can be satisfactorily represented,—E. Rengade : The 
isothermal concentration of a solution prepared start- 
ing with two salts with different ions. A study of 
the compositions of the solution and deposited salts 
produced by the isothermal evaporation at 25 0 C. of a 
solution of ammonium nitrate and sodium chloride.— 
Mile. J. Bonnefoy and J. Martinet : 6-Methylisatin. 
Two new methods are given for the preparation of 
this compound, the first starting with metatoluidine 
and methyl mesoxalate, and the second with meta¬ 
toluidine, carbon bisulphide, and hydrogen peroxide. 

,—E. E, Blaise; Derivatives of 1 ; 4-diketones and 
sennearbazide. The primary product of the reaction 
between the diketone and semicarbazide is a disemi- 
carbazone; this is readily converted in formic acid 
solution into an JV-ureo-pyrrol.—G. Mlgnonac : A new 
general method for the preparation of amines, starting 
with aldehydes or ketones. The aldehyde or ketone 
is dissolved in an alcoholic solution of ammonia, 
finely divided nickel added, and the mixture kept 
violently shaken, treated with hydrogen at atmo¬ 
spheric pressure. Examples of the application of the 
method are given.—P. Glangcand : Tne mountains of 
their porphyric eruptions, cycles of 
glaciers.—Ji Sirvernm : The distribu- 
tion and direction of the phosphate basins in 
western MoroccOr The deposits of Beni Meskine and 
Oulad Delim are rich, very extensive, and of great 
commercial importance. The other bafeins described 
are only of theoretical interest.—A. Lwnltte: The 
harmful action of dead leaves on germination. A 
study of the substances extracted from dead leaves 
by water showed the presence erf reducing substances 
capable of preventing the germination of seeds. 
Numerous successive extractions were required before 
these substances were completely removed. From 
these observations it is supposed that after the fall 
oi the leaves rain-water extracts these harmful sub¬ 
stances during the winter, thus partially sterilising 
the soil and removing oxyrfen, and It ir only after the 
lapse of a certain period of .tine that sufficient oxygen 
is present In the soil to permit the germination of 
seeds.—G. Taunt: The presence of quinic acid In 
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Mnr^ride ; 
erosion, and 


the leaves of some conifers. The teawes of the oodar 
collected in July contain £,gm. of quinic add per kg. 
of dried leaves. Similar results were obtained with 
larch leaves, but the examination of other conifers 
gave no quinic acid.—A. Magnaa: The action of the 
water on the body and head of diving, binds*—C, 
Dekbuyson : The biological semi-permeability of the 
external walls of the SipuncnUdeea* Experiments are 
described which show that the external walls of 
Phascalosoma vulgare and Sipunculus nudus are semi- 
permeable in so far as pure water, carbon dioxide, 
and oxygen pass through with much greater velocity 
than salts in solution.—P. Goy : The lower plants 
and the accessory factors of their growth. From 
studies of the growth under varying conditions of 
several species of yeasts, mouldB, and bacilli the 
conclusion is drawn that vitamines are not indis¬ 
pensable to the lower plants, but that their evolution is 
considerably influenced bv the presence of an organic 
body which has been isolated in a pure crystalHaable 
state from cultures of Mucor mucedo. This substance 
is not an amino-acid, and contains neither nitrogen 
nor phosphorus.—H. Bterry and F. Rtthiry : Diabetes 
and glycemia. 


Books Received. 


Klimatographie von Osterreich. VH, : Klimato¬ 
graphie der Bukowina. By Dr. V. Conrad. Pp. 42. 
VJII. : Klimatographie von Mahren und Schlesien. 
By H. Schindler. Pp. 125. IX. : Klimatographie 
von Oberosterreich. By P. T. Schwarz. Pp. 113. 
(Wien : Gcrold & Co.) 

Annuaire de l’Observatoire Royal de Belgique, 1922. 
Pp. vi+316. (Bruxelles.) 

The Flowering Plants of South Africa. Edited by 
Dr. I. B. Pole Evans. Vol. L, No. 2, February. 
Plates 11-20. (London: L. Reeve and Co., Ltd.; 
Johannesburg and Cape Town : Speciality Ptess, 
Ltd.) Coloured, 155.; plain, ros. 

The Theory of Relativity. By Prof. Ft. D, Car¬ 
michael. Second edition. Pp, 112* (New York: 
J. Wiley and Sons, Inc.; London : Chapman and.Hall, 
Ltd.) 8 s. 6 d. net. 

Air Ministry, Meteorological Office. International 
Meteorological Conference. Report of Proceedings of 
the Fourth International Conference of Directors, of 
Meteorological Institutes and Observatories and of 
the International Meteorological Committee, Paris, 
[W- (M.O. 239.) Pp. 84. (London: Meteorological 
Office,) 


Keport of the Secretary of the Smithsonian Inatitu- 
tlo il f or * he ending June 30, 1920. (Publkation 
2586.) Pp, 1104-i plate. (Washington: Government 
Printing Office.) 

Department of the Interior. Bureau of Education. 
Bulletin No. 65, 1919: The Eyesight of School 
Children: Defective Vision as Related to School En¬ 
vironment, and Methods of Prevention and Carre* 
Uan, By_ J. H. Berkowitz. Pp. v+i«8rf-xvi plates. 
Bulletin No. 7, 1920 : Requirements for the Bachelor** 
By W. C John* Pp* v+w. Bulletin No. 
J he National Crisis in Education: An Appeal to 
the People. Edited by W, T. Bawden. 
(Washington: Government Printing OffidfcJ 
Smithsonian Institution. Bureau of American 
Ethnology, Bulletin dy;, Attest Texts nrigv Myth*. 

*5? tr *r* ea&: 

Sons.) is. 6 d. net. ; : ; 
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Ministry of Finance, Egypt. Note on the Pro¬ 
gramme and Policy of the Government with Regard 
to the Investigation and Development of the 
Petroleum Resources of Egypt. By E. M. Dowson, 
Pp. v+48, (Cairo: Government Press.) P.T. 10. 

Transactions of the Royal Society of South Africa, 
Voi 4 ix M pdrt a, 1921. (Cape Town: The Society; 
London : W. Wesley and Son.) r8f. 6 d. 

Products of the Empire, By L. Clinton Cunning¬ 
ham. Pp. 299. (Oxford : Clarendon Press.) 55. 6 d. 
net. 

Why do We Die? By T. Bodley Scott. Pp. 123. 
(London: T. Fisher Unwin, Ltd.) 6 s. net. 

Calendario della Basilica Pontificia del Sandssimo 
Rosario in Valle di Pompei per PAnno 1921. Pp. 
224+63, (Valle di Pompei.) 

Elements of the Mathematical Theory of Electricity 
and Magnetism. By Sir J. J. Thomson. Fifth 
edition. Pp. vlii+410. (Cambridge: At the Uni- 
versity Press,) 305. net. 

The Dynamical Theory of Gases. By Prof. J. H. 
Jeans. Third edition. Pp. vii+ 442. (Cambridge : At 
the University Press.) 305. net. 

The Scientific Papers of Bertram Hopkinson. CoL 
lected and arranged by Sir J. Alfred Ewing and Sir 
Joseph Larmor. Pp. xxvii+480+plates. (Cam¬ 
bridge : At the University Press.) 63 s. net. 

Handbuch der Anorganischen Chemic. Edited by 
Prof, R. Abegg and Dr. Fr. Auerbach. Vierter Band. 
Erste Abteilung. Zweite Halfte. Pp, xiii+1072. 
(Leipzig : S. Hirzel.) 140 marks. 

Agriculture 'and Irrigation in Continental and 
Tropical fffimates. By Kinsley D. Dnvle. Pp. k xv+ 
a68. (London: Constable and Co., Ltd.) 19.?. net. 

Instinct in Man : A Contribution to the Psychology 
of Education, By Dr. J, Drever. Second edition. 
^Pp. x+293, (Cambridge : At the University Press.) 
lay. 6 d. net. 

Proceedings of the Cambridge Philosophical Society, 
VoL xx., part 2. (Michaelmas Term, 1920.) Pp. 
219-83. (Cambridge.) 5s. net. 

An Introduction to Bacterial Diseases of Plants. 
By Erwin F. Smith. Pp. xxx+688. (Philadelphia 
and London : W. B. Saunders Co.) .505, net. 

Principles and Methods of Industrial Education. 
By W, H. Dooley, Pp. xi+257. (London and 
Sydney : G. G. Harrap and Co., Ltd.) 6s. net. 

Psyche’s Lamp: A Revelation of Psychological 
Principles as Foundation of all Thought. By Robert 
Briffault. Fp. 240. (London: G. Allen ana Unwin, 
Ltd,; New York : The Macmillan Co.) 1 a*. 6 d. net. 

Studies in French Forestry. By Theodore S. 
Woolsey, jun* Pp, xxvt+550, (New York : J. Wiley 
and Sons, Inc,; London : Chapman and Hall, Ltd.) 
36s. net, 

Qu «n est PAstronomie. By VAbbt Th. Moreux. 
Pp, vi+395. (Paris: Gautbier-Villars et Cie,) 

' Annuaire pour PAn 1921 ;publid par le Bureau des 
Longitudes* Pp* vili+7io+A42+Bi7 + C69, (Paris: 
GauthiercVillars et Cie.) 8 francs net. 

Memoirs of the Connecticut Academy of Arts and 
Sciences, Vol, vii.: The Appendages, Anatomy, and 
Relationships of Trilobites. By Dr. Percy E. Ray¬ 
mond. Pp. 169+xi plates. (New Haven, Conn.: 
Yale University Press.) 6 dollars. 

A Research on the Eucalvpts, Especially in Regard 
to 'their Essential Oils* By Richard T. Baker and 
Henry Or Smith- Second edition, Pp, XV+ 471 + 
pMea. (Sydney v Technological Mtiaeum.) 
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Perspective : The Practice and Theory of Perspec¬ 
tive as Applied to Pictures- with a Section dealing 
with its Application to Architecture. By Rex Vicat 
Cole. Pp. viii+17-279. (London: Seeley, Service 
and Co., Ltd.) 18s. net. * 

A Diplomat in Japan : The Innier History of the 
Critical Years of Japan when the Ports were Opened 
and the Monarchy Restored. By the Right Hon* Sir 
Ernest Satow. Pp. 427. (London: Seeley, Service 
and Co., Ltd.) 32s. net. 

The Copernicus of Antiquity (Aristarchus of 
Samos). By Sir Thomas Heath. (Pioneers of Pro¬ 
gress : Men of Science.) Pp. iil+59* (London : 
S.P.C.K.; New York : The Macmillan Co.) 2s. 6 d. 
net. 

Early Annals of Ornithology. By J. H. Gurney. 
Pp. vlii + 240. (London: H. F. and G. Witherby.) 
12.?. 6 d. net. 

Ministry of Finance, Egypt. Survey Department. 
Meteorological Report for the Year 1913. Pp. xiv+ 
340+xii. (Cairo: Government Press.) P.T.30. 

Imperial Mineral Resources Bureau. The Mineral 
Industry of the British Empire and Foreign Countries 
(War Period). Antimony (1913-19). Pp. 34. (Lon¬ 
don : H.M. Stationery Office.) rr. net. 

An Introduction to Technical Electricity. By S. ’G. 
Starling. Pp. xii+181. (London: Macmillan and 
Co., Ltd.) 3s. 64 . 

A Book of Gardening for the Sub-Tropics. By 
Marv Stout and Madeline Agar. Pp. aoo. (London : 
H. F. and G. Witherby.) 6s. net, 

Bergens Museums Aarbok, 1918-19. I Hofte. 
Naturvidenskabelig Roekke. Pp. 76+37+86+vii 
plates. (Bergen.) 

An Account of the Crustacea of Norway. By G. O. 
Sars. Vol. vii. : Copepoda. Supplement. Parts vii. 
and viii. : Harpacticoida (continued). Pp. 73^2 + 
xlix-lxiv plates. (Bergen : Bergen Museum.) 


Diary of Societies. 


THURSDAY. Fewmubt 17. 

Rotal Institution of Omat Baitaiw, at 3.—Prof. W. A. Hardman : 
Oceanography (The Sea-Fisheries}. 

Rotal Society, at 4.30.—Dr. C. Ohrw: A Comparison of 
Magnetic Declination Changes at British Observatories— 
Prof. H. M. Macdonald: Tho Transmission of Electric Wares 
Around the Barth's Surface.—Prof. T. H. Havelock! The Stability 
of Fluid Motion.—Prof. W. H. Young: The Trans formation of 
Integrals.—J. L. Hanghton and Kathleen E. Bingham: The 
Constitution of the Alloys of Aluminium, Copper, and Zina 
containing High Percentages of Zinc. 

Royal Oollso* or Physicians or London, at 5.—Dr. Martin Flack: 
Respiratory Efficiency in Relation to Health and Disease (Milroy 

Linnsan Society, at 6.—Prof. CL B. De Toni: A Contribution to 
the Teratology of the Genus Datura.—Capt. 3. Ramsbottom and 
A. J. Wilmoti r A Plant Collection from Macedonia—Dr, 0. C. 
Druoe: Shetland Plantapo and Other Plants from the Northern 

RoTJuf *Socistt or Medicine (Dermatology Section), at B. 

Rotal Aftionautical Sooibtt (at Koval Society of Arts), at B.80.— 
F, Handley Pape: The Handley Bags Wing, 

Institution or Mining and Mktallijuoy (at Geological Soeietr), 
at 6.30,—K. H. Clifford : A. Scheme for Working the City Deep 
Mine At a Depth of 7000 ft. 

Insttttttton or EtarraiCit Enotniwbs (at Jnstlttrtlon of Civil 
Engineers), at 6—Prof. K. Wilson: Magnetic Susceptibility of 
Low Order i I. Instrumentation. 

Institution or Atttovoitlb Enoinbites (London Graduates’ Meet¬ 
ing) (at SB Victoria Street), at 7,30.—E. L. Bass: Engine 
Lubrication. 

OmtiCAL SoOiftt. at L. 7, HnAtatoti and H. Bassett: Equilibria 
of WrdrQfluosiUcio Acid. Fart I, Mixtures of HydruSnofriltnio 
and Hyflroflnorie Adds*—R. O. Farsker and H. King: Additive 
Compounds of AntiprrflamiaodisHwtto Arid and Its Salts with 
Neutral Batts—H. Bassett and T. A, Simmons t The Bvstom, 
Picric Acid—PhenNl, Acridine—*P. a, Kipping: Organic Dortv*- 
tiers tff Silicon, Fart EXIT. df-Dertvatives of Silioorthene— 
F. W, Ataok i Tbe S ti ne * o ral Dmmetlsm rif Oximes. Fart I. 
^CrttlnMn of Vie HsmtssUbWcriHir 3fyp*4ta»ls of the Geometrical 
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Isomerism of Carbon*Nitrogen Oompouada.—F, W. A took: The 
Structural Isomerism of Oximes. Part XI. Constitution of Oxime*. 
—F. S. Kipping j Org&nio Derivatives of BUIqod. Part XXV. 
Saturated und Uuenturated Silioohydrooarboni, H^Ph^. 

ROntoen Bocijctt (at University College), at 8.15.—N. K. Luboihe*: 
Intensifying Screens and Secondary Radiation. 


FRIDAY, February 18. 

Association or Economic Biologists, Annual General Meeting 
(in Botanical Lecture Theatre, Imperial College of floienoe), at 
2.30.—Sir David Prain : Some Relation ships of Eoonomio Biology. 

Geological Houiety or London, at 3,—Anniversary Meeting, 

Royal Society or Arts (Indian Section), at 4.30. 

Royal Society or Medicine (Otology Sootion), at 6,*—Dr. A. R. 
Friel: Zlno Ionisation and Eleotrolysis in the Treatment of 
Chronic Otorrhcea. 

Royal College or Burorons or England, at 5—J. F. Dobson : The 
Function of the Kidneys in Enlargement of the Prostate Gland 
(Arris and Gale Leoture). 

Institution or Mechanical Ehotnebm. at 6.— Annual General Meet¬ 
ing.—F. M, Farmer : The Desirability of Standardisation in the 
Testing of Welds. 

Institution or Klkcthioal Engineers (Students’ Section) (at King's 
College. Strand), at 6,30.— L. B. Atkinson : Presidential Address. 

Rotal society or Tropical Medicine and Htgienk (at 11 Chandos 
Street, W.l), at flJ5.--Lt.-Col. J. O. Kennedy: Pathology of 
Relapsing Fever.—Dr. A. M. Cole: Five Oases of Snsoioiopsis 
Infection.—Dr. A. Conn all; Examination of Chrysopa for 

KilArla in West Afrioa. 

Rotal societt or Medicine (Electro-Therapeutics Section), at 8.30. 

Royal Institution or Great Britain, at 9.-8. J. Solomon : Strategio 
Camouflage. 

SATURDAY , February 39. 

Rotal Institution or Great Britain, at 9.—Prof. A. Fowler: 
Spectroscopy (Regularity in Spootra), 


MONDAY, Ferbuary 21. 

VioroRiA Institute (at Central Hall, Westminster), at 4.30— 
Lt.-Col. F. A. Molony : Propheoy. 

Royal college or burgeons or Kngland, at 5.—J. H. Evans: The 
Aaygos System of Veins in thoir Association with Surgical 
Affeotiona (Arris and Gale Looturo). 

Aristotelian society (at University of London Club, 21 Gower 
Street), at 8.—Miss H. D. Oakeley and Others: Bpaoe, Time, 
and Deity. 

Hoyal society or Arts, at 8,—Dr, E. K, Rldeal: Applications of 
Catalysis to Industrial Chemistry: Processes of Oxidation 
(Cantor Lecture). 

Csemical Industry Club (at 2 Whitehall Court), at 8—Lt.-Ool. 
W.‘'Cullen 1 South Afrioa. 

Rotal Geographical Societt (at JSolian Hall), nt 8.30—Dr. H. 
JUoe: The Rio Negro Caaiquitvro Canal and Upper Orinoco. 

Medical Society or London (at 11 Ohandos Street, W.l), at 
G. E. Gask: Surgery of the Lung and Pleura (Lettsomian 
Leoturc). 

TUESDAY, February 22. 

Royal Institution or Great Britain, ut 3—Prof. A. Keith: 
Darwin's Theory of Man’s Origin, in the Light of Present Day 
Evidence. 

Rotal Horticultural Society, at 8. 

Royal Society or Medicine (Medicine Section) (at Guy’s Hospital), 
at 4—Dr. G. H. Hunt: An Experimental Oxygen Chamber- 
Dr. G. Marshall: Apparatus for Induction of Artificial Pueumo- 
thorax.—Dr. G. H. Hunt and 1>t. E. P. Poulton : Congenital Heart 
Disease with Analysis of the Arterial Blood—Dr. O. P. Symonds : 
A Casa of Charciot-Mario-Tooth Muscular Dystrophy with Pseudo 
Hypertrophy.—Dr. G. H. Hunt; Cardiao Efficiency in Normal 
and Pathological Conditions.—J. 21. H. Campbell: Factors in 
the Causation of Dyspnoea—Dr. J, A. Ryle : The Diagnostic Value 
and the Limitations of the Fractional Test meal. 

Royal College of Physicians of London, at- 6_Dr. Martin Flack: 

Respiratory Efficiency in Relation to Health and Disease (Milroy 
Lecture). 

Zoological Society or London, at, 5,30—Dr. Y. Chalmers Mitchell: 


Report on the Additions to the Society’s Menagerie during tho 
Month of January, 1921— Prof. Elliot Smith ; Exhibition of Photo¬ 
graphs of Live Examples of Tarsius.—A. Mallook: Colour-prn- 
duotion in Relation to thn Coloured Feathers of Birds—K, 
Dukinfleld Jones: Descriptions of New Moths from South-East 
Brasil.—Dr. J. Stephenson: Morphology, Classification, and 
Zoogeography of Indian O3igoch»ta—Dr. N. 8 . Lunas: Report 
on Deaths in the Society's Gardens during the Tear 1920—Dr. 
R. Broom : The Structure of the Reptilian Tarsus. 

Institution of Civtl Engineers, at 5,30.—P. Allan : Port Improve¬ 
ments at Newcastle, N.S.W. 

Institution or Petroleum Technologists (at Royal Society oi 
Arts), at 5.30. 

Rotal Photographth Societt or Great Bnmw, at 7.— D. Charles: 
Improvements In Flashlight, 

Rotal A nthiiopologtcal Institute (at Royal Society), at 8.15— 
Sir Alfred T. Davies: The Boheme of the Welsh Department of 
the Board of Education for the Collection of Rural Lore in Wales 
through the Schools. To he followed by a Discussion. 

WEDNESDAY, February 88. 

Royal Societt or Arts, at 4.30.—Sir Daniel Hall: The Present 
Position of Research in Agriculture (Trueman Wood Lecture). 

Geological Societt or London, at 5.90.—Prof. W. J* SoUas: 
Saovamtnina Carttri, Brady, and the Minute Structure of the 
Foraapnlferal Test—Dr, T. S< ,Wilson 1 Notes on the Views of 
the Late Prof. C. Lapworth WMi Regard to Spiral Movements 
in Rocks daring KIcvation or Dfpresskm. 

Inbtttction or Oitil Bngtneim (Students* Meeting), at S^-J. H. 
Barker 1 Machinery Applied to Man Production, 
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THURSDAY, Feuuart 84 . 

Medico-Psychological Association or Gukat Britain and Ibkand 
( at H Obandot Street, W.l), at 3.45.—Sir Frederick Mott and 
Dr. Hayao: The Pathology of Dementia Prceoox, especially in 
Relation to tho Oonditfon of the Ovaries. 

Rotal Institution or Great Britain, at 3.—F. Balfour Browne t 
Mason Hocs and Wasps. 

Royal Society, at 4.80.— Proha Ms Papers — Sir Ray Lankestor 1 A 
Remarkable Flint-implement from Selscy Bill.—Dr. K. J. Allen: 
liegeaeration and Reproduction of the Nyllid Proocraetoa.—ifi. C. 
Grey and E. G. Young; Tho Eniymes of B. cot( oommwnie. 
Part II. (a) Anaerobic Growth followed by Anaerobic and Aerobic 
Fermentation. ( 6 ) The Effects of Aeration during the Fermenta¬ 
tion.—Dr. A. K. Everest and A. J. Hall: Anthoeyanins and 
Anthocyuuidins. 

Royal Society or Medicine (Tropical Medioine Section), at 6 — 
Sir Leonard Rogers: Presidential Address.—Dr. J. G. Thomson 
and Dr, A. Robertson: The Value of Laboratory Reports In the 
Diagnosis of Suspected Dysentery, and their Interpretation by 
the Clinician. 

Rotal Coi.L*(ir. or Physicians or London. at 5.—Dr. Martin Flack; 
Respiratory Efficiency in Relation to Health and Disease (Milroy 

Leoturc). 

Institution or Rlkctoical ENarNmts (at Institution of Civil 
Engineers), at C—Prof. E, Wilson: Magnetic Susceptibility of 
Low Order. II, Susceptibility Values. 

Illuminating Engtnveking Society (at Royal Society of Arts), at 
8 .—Discussion : Tho Use of Light, as an Aid to Publicity, 

Rota Society or Medicine (Urology flection), at 8.90, 

FRIDAY , February 25, 

Royal Society op Medicine (Btudy of Disease in Children Section), 
at 4.30— Sir Humphry Itolleston and Others ; Disoussicn on The 
Diagnosis and Treatment of Congenital Syphilis and Ita Effect*. 

Physical Socikty op London (at Imperial College of Soienwh 
at 5.—R. H. Humphry : A Note on the Hot-Wlro Inclinometer. 
--Profs. K. Wilson and Herroun: The Magnetic Susceptibility 
of Certain Natural and Artificial Ovlde*,>-J. Guild: The Re- 
fractonictry of TrismB.—T. ( Smith : Tracing Rays through an 
Ontionl Svstem. 

Royal Society o? Medicine (Epidemiology and State Medioine 
flection), at 8.90—Dr. R. M. F. Pioken; The Epidemiology nf 
Measles In a Ruth) and Residential Area. 

SATURDAY . Febihta»t 9fl, 

Royal Institution or Cheat Britain, nt S.—Prof. A. Fowler: 
Spectroscopy (Celestial Spectroscopy). 
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National Aspects of the Fine Chemical 
Industry. 

N a speech rarely equalled for its quality and- 
delicately woven argument, Lord Moulton re¬ 
cently put into clear perspective the case for! 
-fostering the fine chemical industry in this 
country;. All who during the war-years shared 
with* him the terror of what the chemical industry 
•enabled our enemies to do will accept his view 
ns to the imperative need of treating this as a 
key industry and stabilising it on a thoroughly 
satisfactory and efficient foundation. However 
vaguely we may visualise the boundaries of key 
industries in general, no one has any doubt as 
to whether the fine chemical industry comes 
within them. 

One aspect of the importance of this industry 
may be compared with that of the shipping in¬ 
dustry, for just as our maritime supremacy 
depends upon the strength of our Navy, and 
hence upon the ability to man it with a race of 
jaeafaring men directed by able officers, so also 
doca our future position depend upon our chemical 
^ability, and hence upon the employment of skilled 
workers directed by trained chemists engaged in 
'Jft successful organic chemical industry. The 
rtebessary conditionsfortraining our seamen are 
inherited as a birthright; while those for training 
lOtfir chemical workers have to be created. Such 
'workers as those employed in the manufacture of 
organic chemicals and optical lenses must* be j 
traped froijn eariy life, arid tWy become proficient 
dfitet hmny years* - ] 

* It is reportedfrom rnany quarters that German j 
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interests are making a determined effort to 
destroy those fine chemical manufactures already 
set up in this country by selling the particular 
commodities concerned at prices*'well below'the 
cost of production here, whilst charging exorbit¬ 
ant prices for those chemicals of which they retain 
the monopoly. Such efforts should be resisted at 
all costs. The object is to relegate to the scrap- 
heap the costly plant set up in this country/and 
to terrorise those who might otherwise be willing 
to risk capital in developments of a like nature. 
As a nation we must in the long run pay more if 
we succumb to this attack and again allow the 
German monopoly to be established. Not only 
will a great loss of capital be incurred, but we 
shall also ultimately pay very dearly for the pro¬ 
ducts now being sold at such low prices, because 
in a few years 1 time the far-rcaching influence of 
the war debt will bring about a rise of production 
costs in Germany. It is also to be presumed that 
the exchange will become in a measure equalised. 

Research workers in this country naturally feel 
concerned lest the machinery which the Govern¬ 
ment will make use of to effect the desired pro¬ 
tection may adversely influence their work by 
limiting the supply, or increasing the cost, of 
research chemicals. It is to be hoped that the 
terms of the Bill will be such as can be inter¬ 
preted to give satisfactory safeguards in both 
these respects. It cannot be supposed that British 
chemical manufacturers will welcome any measure 
which seriously hinders research, of which they 
have recently learned to appreciate the value so 
well. The patriotic manner in which the manu¬ 
facturers of fine chemicals responded to the call 
made upon them at the outbreak of hostilities, 
and the unselfish service which many of therh 
gave throughout the war, may be taken, we hope, 
as indicating their attitude in this matter. How¬ 
ever, on account of the cost of labour, it Is self- 
evident that the prices of chemicals made in this 
country must for a time be somewhat higher than 
those ruling in Germany. German wbrkers to-day 
are paid the equivalent of 5^. an hour, while 
similar workers in England receive 2s, an hour. 
It is therefore clearly impossible immediately to 
equalise the prices of chemicals, even should we 
completely counteract the German effort to destroy 
the industry. 

It is interesting to fallow the course which the 
prices of many of these organic chemicals have 
taken since 1914. As soon as the supply of 
German products in the hands of dealers was in¬ 
sufficient to meet the demand, prices rose pre- 

E E 
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posterously high; but as the manufactures became 
established here they were brought back to a level 
very near to, though a little higher than, the pre¬ 
war figure* This adjustment took place before 
the resumption of German competition. It may 
be assumed that the same factors will operate to 
reduce the cost of any new manufactures which 
are undertaken, if only we can patiently put up 
with the difficulties during the present years of 
transition. 

Owing to the rate of exchange, it is possible 
for the moment to purchase research chemicals 
from Germany at very low prices. It is timely to 
remind those who have been ready at once to 
resume purchasing organic chemicals from 
Germany of the already successful efforts to 
supply research chemicals which have been made 
in this country at the instigation of the Associa¬ 
tion of British Chemical Manufacturers. 
Although it has been clearly impossible since 
the war to prepare a complete collection of the 
innumerable organic compounds required for re¬ 
search, like that previously held in Germany, 
a very considerable number of such compounds 
of British manufacture are now offered through 
trade channels. 

British manufacturers should be encouraged to 
go on adding to their collection, temporarily sup¬ 
plementing it as may be necessary by purchasing 
abroad. Research chemicals being required in 
very small amounts, it cannot pay the manufac¬ 
turers to continue their efforts unless they receive 
a large body of support. 

The development of British chemistry is aided 
by any steps which result in giving employment 
and openings for more chemists. The extension 
of our chemical industries, especially in the 
domain of organic chemistry, helps not only by 
attracting to the profession men of ability who 
in the choice of a career must be guided by oppor¬ 
tunities for useful service with good remunera¬ 
tion, but it helps also by supplying a good train¬ 
ing ground for the graduated student who other¬ 
wise would not find the right opportunity for 
specialisation. 

Chemists find employment in the organic chem¬ 
ical industry in great numbers because of the 
variety of ways in which they are needed. Com¬ 
plex reactions of the type involved must be con¬ 
trolled in every stage of manufacture by a 
chemist. Even old-established processes call for 
continued investigations both for the purpose of 
improving them and for grappling with new diffi¬ 
culties which are continually arising. There are 
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also in every large works research, analytical, 
and process-control laboratories, in each of 
which young men are engaged under competent 
direction. These laboratories constitute a very 
valuable training ground for chemists, who in 
reality always acquire an important proportion 
of their chemical knowledge during the years fol¬ 
lowing the completion of their university cur¬ 
ricula. With the expansion of the fine chemical 
industry there would be fewer of those cases 
where young men of great talent have given up 
their career in chemistry because the opportunities 
were so few and the prospects so poor. 

The general effect of expanding chemical in¬ 
dustry will be to enhance the status of chemical 
science in this country. The academic life of a 
people is profoundly affected by the national in¬ 
dustries, and any measures designed to foster and 
preserve those industries which call for the greatest 
exercise of scientific knowledge and skill are, 
therefore, closely concerned also with purely 
scientific studies. It is largely on this account 
that we give our support to action which will help 
to safeguard the fine chemical industry in this 
country. 

A Physical Theory of the Universe. 

Space, Time , and Gravitation: An Outline of the 
General Relativity Theory , By Prof. A. S. 

Eddington. Pp. vii + 218. (Cambridge: At the 
University Press, 1920.) Price 155, net. 

HE mind is not content to leave scientific 
truth in a dry husk of mathematical 
symbols, and demands that it shall be alloyed 
with familiar images. The mathematician, who 
handles x so lightly, may fairly be asked to state, 
not indeed the inscrutable meaning of x in Nature, 
but the meaning which x conveys to him 

This is a quotation from the preface to the Work 
now before us, and it aptly summarises the 
author’s task. It is a commonplace to say that 
no modern development of scientific thought has 
evoked such a widespread attempt on the part of 
the layman to understand its import. It would 
be equally true to say that no other development 
ever contained within itself such formidable 
barriers to comprehension. For the theory of 
relativity, in its general form, deals with concep¬ 
tions which have had no place in the usual mode 
of thoiight, and a large part of our mental seal* 
folding must be pulled down before we are in * 
condition to attempt to form a picture of the ex¬ 
ternal world which shall satisfy us as our bldff 
pictures have done. Other treatises on the subject 
now exist, but none whicl* proposes, without the 
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use of symbols beyond the simplest type and in 
small number, to tell us what x conveys to a rela¬ 
tivist, This is the task of Prof, Eddington, who has 
already done more than any other authority in this 
country to clarify the whole subject, and to reduce 
it from a somewhat arid desert of mathematical 
symbolism, of a type unfamiliar even to most 
mathematicians, to something which can appeal 
to the mind of one used to the concepts of physics. 
This work is an attempt to make the appeal yet 
more general in its scope, and at the outset we 
should say that it is difficult to imagine a greater 
degree of success possible in regard to such a 
theory. As it leaves the pen of the author, tfiis 
theory, while yet the same, is scarcely recognisable 
as the same, for in place of a scheme of pure 
mathematics we now have a fully developed 
physical theory of the universe expressed in 
physical terms. 

The reader is first presented with a symposium 
—between an experimental physicist, a pure 
mathematician, and a relativist, who discuss the 
nature of space and of geometry—which brings 
out vividly the defects of our mental scaffolding 
in so far as it consists of ideas of space and time. 
He passes to the Michelson-Morley experiment 
and the FitzGerald contraction of matter in the 
direction of its motion. These are now almost 
matters of general knowledge. But there is a 
wealth of illustration from everyday events to 
give point to rather recondite or merely unusual 
ideas. The confusion of the aviator and his spec- 
^tor, with their cigars, on pp. 24-25, cannot well 
hi U to give to any reader, in a humorous way, 
&i exact idea of a great part of the simpler re¬ 
stricted principle of relativity; and this type of 
illustration, which at once captures the mind, 
abounds throughout. It is made quite clear that 
in accepting this principle we are merely giving 
up some unproved and improvable hypotheses 
which are an actual barrier to the comprehension 
of Nature. 

The principle itself follows, with a survey of 
aethers of various historical types, and a general 
summary of the reasons which make the principle 
necessary. We do not, in this review, give any 
Account of the theory itself. The world of four 
dimensions follows, and of this it is sufficient to 
say that it will probably focus the reader’s interest 
more than anything else, and that it is by far the 
best realisation of the analysis into ordinary prose 
—If the author’s vivid prose is ordinary—which we 
have seen or imagined. It is a relief to find that 
the author does not enter, or deem it useful to 
enter, into metaphysical speculations on the mean¬ 
ing of “imaginary time” as it appears in the 
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Minkowskian world, but frankly descends to real 
time for his exposition. 

After chapters on fields of force and types of 
space, we come to a comparison of the new and 
the old laws of gravitation. To a mathematician 
or physicist called upon by his lay friends to ex¬ 
plain, several times in a week, just what awful 
fate has overtaken Euclid and Newton, this dis¬ 
cussion seems completely indispensable, for the 
author has found words in which to express the 
matter to a lay friend, and such words have always 
failed the reviewer and probably many others. In¬ 
cluded is a simple indication of the nature of the 
calculation—of deflection of light by the field of 
the sun-—which observers, including Prof. Edding¬ 
ton, went far afield to test. 

Much space could be occupied by a mere table 
of contents of this volume. Every aspect of the 
theory is touched upon, and all the alternative 
interpretations of the phenomena which have at 
various times been suggested receive due and fair 
consideration. VVe have a clear statement on all 
such points as “mass is a measure of energy,” 
and so forth, which puzzle the uninitiated. The 
“weight of light” has a chapter to itself. The 
final chapter is of a highly metaphysical type, to 
follow on the conclusion of the theory. Apparently 
addressed to philosophers, we can see it raising 
many heated controversies. Perhaps we may, as 
we began with a quotation, also end with one—the 
penultimate paragraph of this chapter:— 

“The theory of relativity has passed in review 
the whole subject-matter of physics. It has uni¬ 
fied the great laws, which by the precision of their 
formulation and the exactness of their application 
have won the proud place in human knowledge 
which physical science holds to-day. And yet, in 
regard to the nature of things, this knowledge is 
only an empty shell—a form of symbols. It is 
knowledge of structural form, and not knowledge 
of content. All through the physical world runs 
that unknown content which must surely be the 
stuff of our consciousness. Here is a hint of 
aspects deep within the world of physics, and yet 
unattainable by the methods of physics. And, 
moreover, we have found that where science has 
progressed the farthest, the mind has but regained 
from Nature that which the mind has put into 
Nature,” 

A disappointing conclusion, perhaps, to many 
—but we congratulate the author on the way he 
has dealt with a task all the harder because the 
results read so easily and simply; we also con¬ 
gratulate the Cambridge 1 University Press on the 
technical excellence of the volume, which is every¬ 
thing that we usually associate with the series to 
which this work belongs. J. W. N. 
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The Methods of Cancer Research. 

Some Conclusions on Cancer. By Dr. Charles 

Creighton. Pp. xin + 365. (London: Williams 

and Norgate, 1920.) Price 425. net 

“ »1 1 HERE is something common to all tumour- 
^ malignancies, which I take to be cells 
feeding on the substance of blood to their own 
aggrandisement, instead of metabolising it, stor¬ 
ing it, or transmitting it to an ulterior end. But 
that risk arises in various ways.* In all cases 
there must be an unfortunate occurrence of a 
number of factors, of which one may be preroga¬ 
tive in one case, another prerogative in another ” 

(P. b 3 ). 

In these words Dr. Creighton summarises his 
conclusions on the nature and mode of origin of 
cancer. It is necessary to add that the cells in¬ 
volved are only rarely the cells of the specific 
parenchyma of the organ in which cancer arises. 
In most cases they are endothelial cells or plasma 
cells. The apparent reproduction of the structure 
of the specific parenchyma in the cells of the new 
growth is a mimicry, a pseudo-differentiation 
which it may at once be confessed has deceived 
three generations of pathologists. Metastases 
arise by a similar transformation of cells of dis¬ 
tant organs, and not by embolism as currently 
believed. The similarity in structure to the 
primary growth which they present is mysterious 
•—“ mystical ”—and no explanation is offered or 
suggested. 

The credibility of a hypothesis is judged by the 
number of different observations which it har¬ 
monises : its utility by its power to suggest new 
methods and lines of work. In both directions 
Dr. Creighton’s book is of little value. The 
author recognises that his views do not harmonise 
with the observations of others. He has a short 
way with them. The other observers are wrong. 
This is particularly well exemplified in his dis¬ 
cussion of the histogenesis of carcinoma of strati¬ 
fied squamous epithelium. It is stated to arise 
from cells of a cambium layer lying between the 
basal layer of the stratum Malpighii and the 
corium in squamous cell carcinoma of the skin 
and tongue. In the oesophagus the same type 
of growth arises from capillary loops which pene¬ 
trate the superjacent squamous epithelium, The 
evidence for these remarkable statements'is based 
on rough semi-diagrammatic figures of large 
growths, several of which are ulcerated. A labori¬ 
ous summary is given of the earliest work on the 
subject by Thiersch and Waldeyer. The beauti¬ 
fully illustrated monographs of Ribbert and 
Borrmann on the same subject, in which new 
growths of microscopic sbte are analysed, almost 
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cell by cell, are not mentioned. There is one 
short reference to the confirmatory work of Buttit* 
in this country. The whole argumentation la 
irrelevant, and does not shake in . the least the 
evidence that squamous cell carcinoma arises in 
minute circumscribed areas in stratified squamous 
epithelium. Once the primary transformation ha* 
been accomplished, no evidence can be found for 
increase in size by transformation of surrounding 
cells into cancer. 

The origin of metastases is dealt with in the 
same way. Large nodules with vascular connec¬ 
tions with the surrounding tissues are adduced in 
illostration of a transformation of the surround¬ 
ing cells into new growth. The earliest stage* 
in which cancer cells lie among unaltered blood 
corpuscles, such as are familiar to every working 
pathologist, are unknown to the author. The 
confirmatory evidence furnished by the experi¬ 
mental reproduction of blood-stream metastasis* 
and by subcutaneous inoculation of cancer in 
laboratory animals is too damning to ignore, and 
a chapter and a half are devoted to the subject 
of “mouse-cancer.” Here the author is com¬ 
pletely out of his depth. Where the facts are too 
patent, they are passed over in silence or simply 
contradicted, as, for example, the absence of 
cancer in selected families inbred for generations* 
and the occurrence of cancer in female mice which, 
have never borne young and in wild mice. 

The origin of grafted tumours from introduced 
cells is denied, and the figures in which the con¬ 
tinuity is traced day by day are described as show-/ 
ing an origin from nuclear debris lying in a form f 
less mass of disorganised protoplasm. The adja 
cent intact cells in which mitosis proceeds are 
regarded as having nothing to do with the forma*, 
tion of the new tumour. The general confirmation 
in the rat, rabbit, guinea-pig, and dog of the 
observations on new growths of the mouse is not 
even mentioned. 

It is unnecessary to review in detail the other 
chapters on chorion-epithelioma, glioma, cancer 
of the mamma, stomach, and rectum. It is only 
too evident that the author has approached thi 
subject with vague preconceived ideas, any illus¬ 
tration of which can be made to function as rhe- 
torical proof. As he naively remarks in the pre¬ 
face, “he can imagine nothing better for the future, 
progress of these studies than that others, bring* 
ing their own prepossessions, should resort to ther; 
same cabinets [of slides in the pathological depart* 
ment of a great hospital] to find in the fcifilii*#; 
variety of phenomena the proofs which they eeekL— 
As may easily be imagined, a work conscientiously 
written throughout in this spirit Cootaks Uttlo; 
that Is suggestive for new . 
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fcistogenetic or experimental, and in this direction 
also the book fails of justification. * 

Cancer research, in addition to its occupation 
with the empirical treatment of the disease, is 
Concerned with the answer to two questions. In 
what way do cancer cells differ from cells of the 
same kind which are not cancerous? What are 
the changes by which ordinary cells become can* 
cerous? At present our knowledge only suffices 
to give the most general and superficial answer to 
the first question, and to the second no answer as 
yet can be given. In the unvarying parenchymata 
of transplantable tumours we possess an ideal 
material for investigating the first of these prob¬ 
lems and for testing hypotheses framed to solve 
it. The advances which are even now being 
made in the experimental production of cancer 
are providing the means for a rational attack on 
the second. The time has come when specula¬ 
tion and hypothesis must take their proper place 
as servants in the investigation of cancer, not 
substitutes for observation, experiment, and 
proof. J. A. Murray. 

Virgils Botany. 

The Trees, Shrubs ,, and Plants of Virgih By 
John Sargeaunt. Pp. vii + 149. (Oxford: B. H. 
Blackwell, 1920.) Price 6r. net. 

HERE are many lovers of Virgil who are 
neither scholars nor botanists, and their 
number seems to be increasing, just lovers of 
his poetry, who are content without any great 
knowledge of grammatical criticism—content 
with translating quercus and robur by the same 
word “oak,” for whom taeda, picea, pinus , dbies 
are equally “fir” or “pine,” though they would, 
foy the most part, hesitate to affirm on the 
authority of Gallus that “Violets are black and 
blaeberries (ooccima) too.” To all such the book 
now before us, written by a former master at 
Westminster, who grows Virgilian plants in his 
English garden, and has travelled in Italy, comes 
with the promise of help. We hope with its aid 
to attain to a better understanding and, therefore, 
tq a truer appreciation of the poems, especially 
of the ** Eclogues” and “Georgies,” the country 
poems. ’ And at first we are not disappointed. 

It is true that we have to get over the initial 
difficulty of the title; for are not trees and shrubs 
plantstoo? Why not say M herbs ”? It is as 
though we were to write of men and animals. 
Letting tbat pass, however, we find a very in- ' 
teresting introductory chapter, which deals with 
the geagriphy and the distribution of plants in 
thevilley of the Po two thousand years ago: 
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• what enormous changes, natural and artificial, 
have been wrought in the intervening years, turn¬ 
ing Gallia Cisalpina of Virgil*s day,into Lom¬ 
bardy of our own!—the wolf no longer descends 
from the dense forests of the Apennines to ravage 
the docks; the olive now flourishes on the shores 
of Benacus. Then we come to a .very interesting 
discussion of the colours mentioned 1 by Virgil— 
purpureas and ferruginous, niger and uter, Can¬ 
didas and albuSt flavus, luteus and fulvus; the 
particularly elusive caeruleus is, however,^ yiot 
mentioned, and it is a pity that when fields of ripe 
corn, yellow sands, auburn hair, gold are given 
as examples of objects to which the colour flavus 
is attributed, flava oliva is not given too. The 
subject of these colour names is a very obscure 
one. We know very little about it, and that “ in 
some contexts white means little more than not 
black and black little more than not white ” is 
wisely said. Might not the saying be further 
extended? Do not we, on the other hand, very 
often insist too minutely on the differentiation and 
discrimination of natural colours and of colour 
names? People have been known to fall out and 
almost to quarrel over the colour of autumn 
saffron, Colchicum autumnale : is it pink or is it 
mauve? What is mauve? 

But when we pass from the introduction to the 
body of the book we are disappointed : it is full 
of solid and valuable information } but the many 
inaccuracies, some of which are so obvious that a 
very slightly informed reader can scarcely fail to 
detect them, rob it of a great part of its value 
and inspire a strong mistrust of even the better 
part. 

P. 66. The true laurel is the bay \Lauru$ 
nobilis), from which we get camphor and 
cinnamon. 

P. 97. The capsules [of Papaver somniferum ] 
abound in opium or hashish. 

Less obvious at a first reading are the wrong 
attribution of Acanthus to the Scrophularineae 
(not Scrofularinete); the statement (p. 37) that the 
purple crocuses of our gardens are Crocus versi* 
color, whereas they are C. vernus ; and the con¬ 
fusion {p. 137) between Viscum, our mistletoe, 
and Loranthus, which, according to Arcangeli, 
grows on oaks and chestnuts. 

What can be the meaning (p, 91) of; “The 
victors in the games are crowned with olive 
blossoms, which drop upon their yellow pollen' ’ 
(“ /E. n v. 309)? The line in the original is: 

. . . flavaque caput nectentur oliva. And why 
should the foliage of both the.pliye god the ole¬ 
aster be called M heavy 99 ? Is this a misprint for 
41 hoary ”? 
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Florentes ferulas et grandia lilta quassans: 
this is said of Silvanus and not of Pan—of Sil- 
vanus, agresti capitis honore, crowned with a 
wreath of oak leaves, and bearing in his hand, 
brandishing, quassans, flowering ferules and tall 
white lilies, leading in a train of weeping nymphs 
to Pan, over whose ruddled face the bloody juice of 
the dwarf elderberries trickles down. Cannot we 
see them all? Panaque, Silvanutnque sonem, 
Nymphos quc s or ores. 

No. The book is not what we had hoped for, a 
safe guide, a trustworthy friend, a welcome com* 
panion, in the study or in the garden; it is dis¬ 
appointing. Such a book is needed—it has yet 
to be written. Why should not the author of this 
one write it? Here he has the first sketch of it, 
the half-carved block; the design is good, the 
material is good, they are worthy of further work. 
On his title-page he tells us that he was prompted 
by tantus amor florum ; let him not omit to carry 
plenty of suburra, and he will be amply rewarded 
by the genetandi gloria mellis. 

G. H. W. 


Our Bookshelf. 

William Sutherland: A Biography. By Prof. 

W, A. Osborne. Pp. J02. (Melbourne: 

Lothian Book Publishing Co, Pty., Ltd.; 

London: The British Australasian , 1920.) 

Price 7s. 6 d. 

The friends of the late William Sutherland will 
welcome this little biography by Prof. Osborne, 
It is a faithful portrait of the man charmingly 
conveyed by a judicious selection of incidents from 
his life. William Sutherland’s was a remarkable 
character, and he was an unexpected product of a 
new country, where a leisured class scarcely exists. 
This biographer has done justice to his extra¬ 
ordinary versatility and modesty. Many who valued 
his society on account of his knowledge and appre¬ 
ciation of literature, painting, and music will, no 
doubt, be surprised to learn from his biography 
that he possessed a world-wide reputation as an 
investigator in molecular physics, and was the 
author of upwards of fifty papers dealing with 
some of the fundamental properties of matter. 

Sutherland had no private fortune, but, never¬ 
theless, abstained from devoting more of his time 
to earning money than was necessary. Occa¬ 
sional work for the Press and infrequent examiner- 
ships produced sufficient income to supply his 
modest needs. This peculiarity kept him from 
accepting permanent academic posts. It is a 
matter for regret, however, that a small chair, 
which would have provided him with a labo¬ 
ratory, and brought him into contact with students, 
was not available for him. The value of the work 
he did with such devotion would have been en- j 
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hanced thereby, and what a gain his inspiration 
would have been to any institution 1 . 

At the end of the volume Prof. Osborne has 

f racefully referred to Sutherland's saintliness* 
his is no exaggeration of his biographer. 
Although I loved him well and sought his society 
frequently, I was never quite comfortable in it 
because he was so singularly devoid of vices and 
so tolerant of other people’s weaknesses. Not¬ 
withstanding his delightful sense of humour, it 
was scarcely more possible for us to attain com¬ 
plete harmony than for a drunkard to be quite at 
ease in the society of a teetotaler, 

C. J. Martin. 

Maryland Geological Survey: Cambrian and Ordo¬ 
vician. Pp. 424+ lviii plates, (Baltimore: The 
Johns Hopkins Press, 1919.) 

The Maryland Geological Survey has always 
been noted for the educational aspect of its pub¬ 
lications, which are by no means a dry record of 
observations for the use of scientific specialists, 
j They help the ordinary citizen to understand his 
I State, and in so doing to appreciate the aims and 
methods of research. The results of much careful 
work in petrology and palaeontology are brought 
| together in the well-known green-covered volumes, 
so as to be accessible in private libraries and in 
schools. The present volume, by R. S. Bassler, 
covers a part of the Atlantic slope from the crest 
of the Alleghanies to the sea, thus including the 
three great belts of contrasted scenery that stretch 
from New England to Mississippi. The British 
! controversy as to the nomenclature of the older 
Palaeozoic systems is interestingly re-stated, and 
i the author, on grounds of fairness to the original 
workers, would like to use Taconic and Cambrian 
for the systems now styled Cambrian and Ordo¬ 
vician respectively. He effects a proper com¬ 
promise, however, and fairly discusses Ulrich’s 
Ozarkian and Canadian systems. 

There is certainly no “ writing down *' to a 
popular level in the stratigraphical and palaeonto¬ 
logical descriptions, though in one place, in a 
sketch of the life-processes of Cryptozoon, “lime " 
is accidentally used for “calcium carbonate." The 
results of investigations in other fields are brought 
together, and local fossils are illustrated by 
notable specimens, such as OleneUus Thompsoni 
from Vermont, which add interest to those already 
found in Maryland. Cryptozoon occurs in the 
Cambrian and Ordovician of Maryland, and its 
algal nature seems to be established, though the 
Cambrian fauna is generally poor. Does the 
author refer to this fact when he makes the 
general statement on p. 32 that the Pclecypoda 
appear for the first time in Ordovician strata? 

The numerous photographs of wayside sections 
and rolling farmland country are a pleasing 
feature. Plate ii. shows, from the Virginian $kk, 
the fine gorge of the Potomac Cut across the Cam¬ 
brian sandstones at Harper's Ferry, a scene 
known alike to history, geography, and geology. 
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Letters to the Editor. 

(The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , or to correspond with 
t)ie writers of, rejected manuscripts intended for 
this or any other part of Nature, No notice is 
taken of anonymous communications .] 

A Quantum Theory of Vieion. 

In a paper appearing in the February issue of the 
Philosophical Magazine 1 have described a theory of 
vision which ascribes visual stimuli to the activity of 
light quanta in liberating electrons from the visual 
purple. Various phenomena associated with scotopic 
and photopic vision are considered. Those coming 
under the designation of simultaneous contrast did not 
appear to me, at the time of writing, referable to 
purely retinal actions. Since then it has occurred to 
me that simultaneous contrast effects find explanation 
in a very simple way on the same data as serve to 
explain successive contrast, i.e . in the external loca¬ 
tion of the sensitiser with reference to the cones and 
in the motion of these organs attending light stimulus. 

Consider the case of a prey patch bordered by a 
black area. This disposition secures unused sensi¬ 
tiser around the retinal image of the central patch. 
When those cones which are covered by the image 
of this central patch retract, the unused sensitiser 
flows in around them. The conditions are, therefore, 
favourable to specially luminous sensation, and the 
grey patch looks bright. In the other case, when the 
grey patch is surrounded by a white area, the reverse 
conditions prevail. The retreat of the cones involves 
the inflow of used-up sensitiser around the cones 
covered by the central image. The conditions are 
favourable to lowered luminous sensation, and the 
grey area looks dark. When we substitute for the 
white border a coloured border, then the sensitiser 
invading the central area of the retinal image is 
"‘fatigued*' for the particular tint of the border, and 
hence the central grey looks tinted with the com¬ 
plementary colour. The tissue-paper, which when 
laid over the patches accentuates these effects, acts 
probably In two ways. It renders good fixation im- 
Osslble and, by the increased luminosity which it 
rings in* it causes the cone-movements to become 
more active. 

In my paper I have invoked the “ latent^ image ” 
familiar to photographers. \ think it expl&ins more 
even than 1 claimed for it 

The latent image in the photographic plate may be 
ascribed to electrons which, having travelled a cer¬ 
tain distance from their point of origin, become loosely 
attached to atoms. Afterwards they take part in the 
chemical effects attending development, or, if ex¬ 
posure is carried so far as to cause an accumulation 
of electrons to the point of instability under increas¬ 
ing electrostatic forces, the latent image runs down 
of itself. This is "solarisatlon" or “reversal." 
There may be a succession of such reversals under 
continued exposure. 

ft is quite to be expected that something of this 
sort will occur in the case of the cones, and possibly 
of the rods also. After-images find explanation in this 
way* land their theory becomes very complete when 
the motion of the cones under tight stimulus is taken 
Into account. As briefly referred to my 
* the latent Image serves also to explain 
"dark” electrical response of the retina— 
a response which has the same sign as the "light' 1 
rpeppnse. To understand this we have to consider 
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that the latent image in the nerve-substance has less 
stability, very probably, than that which forms in the 
photographic plate, owing to The ^ nature of the 
medium. It is probably kept in being by the con¬ 
tinuous inflow of electrons from without /he cone, and, 
normally, is also continually breaking down. When 
light is cut oft, the whole accumulation runs down, 
attracted back to the positively charged ions developed 
around the cone. Hence there is a second stimulus, 
and it will, of course, be of the same sign as that 
attending the primary movement of the electrons. 
The final discharge of the latent image may be rela¬ 
tively slow, as the curves in some cases show. Look¬ 
ing at such a curve as that which Piper obtained for 
a pigeon’s eye under brief periods of darkness alter¬ 
nating with light intervals* it needs little imagination 
to picture the happening of these events. 

Frohlich’s results on the Cephalopod eye seem to 
involve the same effects. In this case the latent 
image builds up rapidly within the rods which are 
exposed directly to the light and as rapidly runs down, 
giving rise to rhythmic electrical responses from 20 to 
too per second. Just on account of this extreme in¬ 
stability of the latent image there is no definite dark 
response. In short, the dark response is a pheno¬ 
menon connected entirely with the quasi-stability of 
the latent image, and is probably favoured by the 
location of the sensitiser external to the nerve. 

From all this I think we must conclude that the 
stimulus is ascribable ultimately to the motion of the 
electron, its amount depending upon the kinetic 
energy, and this, in turn, upon the particular quantum 
which activates the electron. The return of the elec¬ 
tron in some cases, under the electrostatic attraction 
at the point of origin, involves a fresh stimulus. This 
is a phenomenon similar to that which Lenard invokes 
in his explanation of phosphorescence. 

On this view colour is appreciated in terms of the 
energy of the stimuli; brightness in terms of the 
concentration or density of the stimuli. Rhythmic 
succession of stimuli is not required, and does not 
exist. It will be understood that this theory does 
/lot involve views respecting the origin of the quantum. 
Thus, whether we believe that quanta originate at the 
source of light or come into existence upon its absorp¬ 
tion—as Sir Oliver Lodge has suggested—the basis 
of the theory remains. The one thing essential is the 
relation between the energy of the photo-electron and 
the frequency of the light which gives rise to it. 

I conclude with a question : Are there any good 
data available respecting the rate of motion of the 
cones under light stimulus? It is generally stated 
that it is slow even with strong lights (and faster for 
violet than for red). Definite information on this 
point seems worth seeking. Foi if the reaction 
towards the light were rapid, we could regard it as 
diminishing the effects of dispersion in the refractive 
system. It is probable (in harmony with the present 
theory) that the displacement would be greater for 
violet than for red rays. This would tend to bring 
cones illuminated by violet light nearer to the lens 
than cones illuminated by red light. There would be 
at least a partial correction for dispersion. 

J. Jolt. 

Trinity College, Dublin, 

January 30. 


The Constitution of Lithium. 

Positive rays of the alkali metals were first ob¬ 
tained bv Gehrcke and Reichenheim by using as anode 
a heated metal strip upon which a suitable salt was 
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rocked. • Later they substituted _ for this a specially 
constructed composite anode which yielded the rays 
without the necessity of external heating. 

Both these methods have been employed recently at 
the Cavendish Laboratory to investigate the constitu¬ 
tion of lithium, the rays produced being analysed by 
Sir J. J. Thomson’s “parabola” method which gives 
ample resolving power for this element. 

By means of the composite anode (G. P. Thomson, 
Proc. Camb. Phil. Soc., vol. xx., p. 211, 1920) a 
number of plates were taken showing in several cases 
double parabolas corresponding to 6 and 7, but owing 
to the fact that spurious doubling had occasionally 
occurred, due to instrumental trouble, publication was 
withheld. 

It has now been found possible to apply the 
externally heated anode, employed by Dempster in 
1918 for potentials of about 1000 volts, to high potential 
rays. This arrangement is used at very low pres¬ 
sures, and under these conditions metallic rays only 
appear to be produced. 

• Exceedingly satisfactory parabolas corresponding to 
lithium have* been obtained, a strong one at 7 and a 
faint companion at 6 (Na = 23). The intensity of the 
latter appears to correspond well with the accepted 
atomic weight 6*94. 

The foregoing results appear to leave no doubt that 
lithium is a complex element with isotopes of atomic 
weights 6 and 7. Of course, no accuracy can be 
claimed for these figures until higher resolution has 
been applied, but there seems no reason to doubt that 
thev are-verv nearlv whole numbers. 

F. W. Aston. 

G. IP. Thomson. 

Cavendish Laboratory, 

February. 


Tin Elementary Partiole of Positive Eleotricity. 

The name “negative electron” was applied to the 
elementary partide of negative electricity after the 
experimental evidence for the variation of its mass 
with velocity had generally convinced physicists that^ 
its whole Inertia was due to its electric charge. This 
meaning of the term “electron” was in accord with 
Dr. Johnstone Stoney’s original use of the word to 
denote the elementary unit of electric charge. With 
the introduction of the principle of relativity it became 
dear fhat the variation of mass with velocity was 
no characteristic attribute of electrical inertia, and 
that therefore we have no proof that the negative 
electron’s inertia is wholly electromagnetic in origin. 
In fact, the investigations of Abraham, Webster, and 
others have shown that there must be some mass 
present other than that due to the electron’s electric 
field. If we abide by Dr. Stoney’s original meaning of 
the word, it is therefore more than doubtful whether 
we are justified in calling this negatively electrified 
particle of matter an electron. Nevertheless, the 
term is now so well established in the literature that 
we use “electron* 1 to denote this elementary particle 
regardless of our view concerning the origin of its 
mass. 

The arguments for and against the electrical origin 
of the mass apply in exactly the same manner to the 
elementary particle of positive as to the correspond- 
ing partide of negative electricity. If the negative 
partide can legitimately be termed an “electron ( ” 
it is thus equally legitimate to apply the term to the 
positive particle, since it likewise carries the funda¬ 
mental unit of electric charge. Why not, therefore, 
denote both these elementary particles by the same 
generir term “electron/* distinguishing the “posi- 
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tive ” from the “negative ” electrons when necessary* 
as several writers have long been accustomed to do?’ 

It seems to me that the application of, a distinctive 
name, such as “proton” or “hylon” or “hydrion/* 
to the elementary partide of positive electricity can 
only suggest a distinction between the nature of the 
positive and negative electrons* which, $0 for as w© 
are aware, does not exist. Thus, for example, when, 
an atom of hydrogen is split into its two components- 
the negative electron is just as really a hydrogen ion 
as is the positive electron. The fact that both com¬ 
ponents possess equally fundamental units of electric 
charge and are equally fundamental divisions of 
matter should suggest that the same generic name 
“electron” be applied to each. 

Arthur H, Compto^i. 

Washington University, 

St. Louis, U.S.A., 

January 25. 


The Pettier Effect and Low-Temperature Research. 

I should like to inquire whether the Peltier effect 
has ever been considered as an aid to the production 
of very low temperatures. I understand that the 
lowest temperatures yet obtained are those produced 
by Dr. H. K. Onnes, of Leyden, who, by reducing 
the temperature of metals to that of liquid helium, 
has got down to within less than 4 0 of the absolute 
aero of temperature, or more than 450 0 below zero 
Fahrenheit. Onnes, moreover, found that at such a 
temperature pure metals lose practically all elec¬ 
trical resistance and become nearly perfect conductors. 

The suggestion is to apply the Peltier effect, which 
consists in an observed diminution in temperature 
when an electric current is passed in a particular 
direction through a thermo-couple to obtain still lower 
temperatures. 

At ordinary temperatures, when the metals com* 
posing the thermo-couple have appreciable resistance,, 
the Peltier effect is largely masked by the C*R heat 
produced in the metals by the passage of the current. 
At the temperatures attained by Onnes, when resist¬ 
ance practically vanishes, this condition should not 
obtain, with the result that the application of the 
Peltier effect would appear to'give possibilities of 
obtaining materially lower temperatures than have 
yet been reached. A. A, Campbell Swinton. 

66 Victoria Street,. 

London, S.W.i, 

February 16. 


nereony ana nievogioai Term*. 

It seems to me that the arguments of Sir Archdail 
Reid (Nature, February 3, p. 726) and Sir Bryan 
Donkin (hebruary 10, p. 758) leave the question of 
the meaning and use or the term “ acquired charac- 
ters ” very much where it was before. Sir Bryan 
Donkin asks whether it may not be justly argued 
that if a child has a hand like its parent there is no 
change in “nature " or “nurture"; that if the child 
has a sixth digit which the parent had not there Is a 
change in nature or heritage, but none in nurture? 
and that if the child has a scar there Is no change 
in heritage, but only one in nurture. Bbt I fall to 
perceive anything new in this or any difference frwn 
the usual conceptions whit# Are general among bio; 
toWsts. It It a there matterof terms and ttaomam. 
The modern biologist would' say thatfte ' nwnrtl 
hand hereditary, or intota, or ctae t*.nsrt*in 
fetter* or - genes In thd chmniMSfess 
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are handed on unchanged “down the germ-tract”; 
that the sixth digit was a mutation, due to some 
change in the genes in the'chromosomes, and there- 
fore gametogemc; and that the scar was due to an 
injury Which resulted in regenerative processes produc¬ 
ing new tissue. Sir Bryan Donkin states that the scar 
is an “acquired difference,” but in terms of the 
germ-plasm the hand and the scar indicate no change. 
What, then, Is the objection to terming the scar an 
“acquired character”? Every biologist would agree 
that it does not indicate a change in the chromo¬ 
somes. Its possible subsequent ettect on heredity is 
expressly excluded from the discussion. 

Vet Sir Bryan Donkin insists that the division of 
human characters into two groups, “innate” or 
“acquired,” “constitutional” or “environmental,” is 
a cause of much confusion—apparently because, as 
Sir Archdall Reid insists, “a vague terminology has 
caused neglect of the evolution of the power of 
developing in response to functional activity.” But, 
so far as I know, that writer has produced no evi¬ 
dence of such an evolution, no evidence that func¬ 
tional activity has more effect in the higher animals 
than in the lower. It is difficult to think of cases of 
different functional activity among individuals in 
lower animals, but if we take conditions such as 
quantity and quality of food, we know that the 
difference between worker bees and queen bees is 
entirely due to this difference of “nurture”—in fact, 
is an “acquired character.” Probably Sir Archdall 
Reid would consider insects as lower than man, 
though biologists would not admit that he was right. 
Sir Bryan Donkin writes that like exactly begets Tike 
when parent and child develop under like conditions; 
if we say, then, that the differences due to unlike 
conditions are acquired characters, what is the 
objection ? 

lft my previous letter (January 13, p. 630) I 
criticised some of Sir Archdall Reid’s statements by 
pointing out that they contradicted each other. In 
reply he referred to some supposed views a9 to what 
were acquired characters put forward in other pub¬ 
lications of mine. But he is not entitled to do this. 
I made no offer to discuss my own views; I was 
merely criticising the arguments by which he 
attempted to show that all characters were “innate 
and acquired in exactly the same sense and degree.” 
What I may have written elsewhere is not relevant 
to the present discussion. In the letter in the issue 
of Nature for February 3, Sir Archdall Reid takes the 
case of a normal Englishman and a scarred negro 
as an example, and states that they differ in scars 
by acquirement, but that the scars are not acquired 
any more or less than the skin-colour. It follows, 
then, either that an acquirement is not acquired or 
that the skin-colour is also acquired in the same 
sense and degree as the scars. But the latter is not 
the case, for the different skin-colours will develop 
under the same conditions—that is, they do not corre¬ 
spond to different conditions, while the scars are 
related to a difference of conditions or stimuli, 
namely, Injury in the one case which is absent in 
the other. If Sir Archdall Reid means that no 
character could be acquired unless the living sub¬ 
stance of the organism had the potentiality of 
developing in a certain way under certain conditions 
or under a certain stimulus, that is, of course, a 
truism which does not require to be stated. But he 
has entirely failed to prwe that all characters are 
Iftnate and acquired, somatic and germinal, exactly 
In the same sense and degree. His own arguments 
and examples prove the contrary. 

J. X Cunningham. 
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Coloured TMnkktgr 

In view of Prof. Fraser Harris's letter in Nature of 
February 3 and of his implied complaint that so little 
has been written on the phenomenon since Galton 
discovered it, possibly the record of some observations 
that I made upon my own son more than eleven years 
ago, when he was between seven and a half and eight 
years old, may be worth notice. I was in correspond¬ 
ence with Galton about the case shortly before his 
death; and, in fact, a letter to him, reporting the 
result of further inquiries suggested by him, was 
lying on my desk ready to be posted when I opened 
the daily paper and read the announcement of his 
death. 

Having accidentally discovered that my son had 
coloured concepts, 1 noted down a series of these in 
the late autumn of 1909, taking great care to avoid 
any approach to leading questions or suggestions. 
Then, three months later, having meantime ignored 
the matter, I again tested him; and on this occasion, 
at Galton’s suggestion, I carried the inquiry rather 
further. I will deal first with the numerals, since 
these afforded the most interesting results. Their 
colours were : 


In 1909 In iyio 


I 

Any sort of colour. 

Black. 

2 

»• M »> (I 

Brown. 

3 

(Not noted.) 

White. 

4 

Blue. 

Blue. 

5 

Yellowish. 

Yellow. 

6 

White. 

White. 

7 

Red. 

Pink. 

8 

Rather dark red. 

Red. 

9 

Greenish. 

Green. 

10 

Black. 

Not asked 

11 

Brown. 

f 9 M 

12 

Blackish-grey. 

If II 

35 

Not asked. 

White and yellow. 

36 

» » M 

White and white. 

£ 

*» »» 

W ft 

Yellow and yellow. 
Red. 

800 

ft It 

Red. 

100 

O ft 

Black. 


On the second occasion I tested the obvious infer¬ 
ence from his description of the colours of 35, 36, 
and 55, by asking him the colours of 49, 72, and 14; 
and my notes state that he made “ready replies.” 

49 was blue and green. 

72 ,, pink and brown, 

14 „ black and blue. 

I had already noted his statement that the colours of 
35. 3 6 > an <* 55, were “in their proper order.” 

Now obviously there is a marked difference 
between the colours of the numerals above 19—or 
possibly above 10—in this case and those seen by 
Miss A. M.; for she sees apparently all the twenties, 
thirties, forties, etc., in the colour of the first digit; 
whereas my son saw each digit in its own colour end 
unaffected by the combination with another. The 
deliberate tests with 49, 72, and 14, following his 
account of 35, 36, and 55, and the remark about the 
“proper order” of the colours, were conclusive on 
this point. 

There is another matter of interest. Having told 
me the colour of 8 already, he was surprised at my 
asking the colours of SoC und ,800, and replied that 
of course they were the same as 8. In other words, 
the zero was really zero to him, and therefore had 
no colour. Now in teaching him arithmetic during 
the preceding months I had endeavoured to make 
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him realise that the value of a digit depended upon 
its position, and that the zero was simply a shorthand 
symbol for an empty place. His coloured thinking 
satisfied me that I had completely succeeded, and 
that the cipher o was really nothing to him. 

I note that Miss A. M. sees 20, 30„ 40, etc,, coloured 
as a, 3, 4, etc.; but since, apparently, 20-29 are 
coloured as 2, 30-39 as 3, and so on, there is no such 
inference possible in her case, It would, however, 
be of interest to learn whether she sees o coloured or 
not. 

There was one exception to this nonentity of zeros 
in my son’s mind; for he described 1000 as always 
yellow, adding that * 1 it ought to be black really [i.e. 
the colour of 1], but it is not; that’s the funny 
thing; it does not come in proper order/’ My inter¬ 
pretation was that a thousand seemed to him some¬ 
thing so big and important that it stood by itself 
and rather out of relation to the lower numbers; and 
1 suspect that, had he known it only as 44 ten 
hundred,” it would have been duly black. 

It will be observed that, although on the earlier 
occasion he gave no specific colours to 1 and 2, yet 
his colours for 10, 11, and 12 accorded pretty well 
with the colours assigned on the second occasion to 
1 and 2. Otherwise there is no discrepancy between 
the two records. 

1 obtained from him also the colours of the points 
of the compass, of the names of various towns and 
countries, and of sundry other names; but too much 
space would be. occupied by the account and discus¬ 
sion of these. He told me that “nearly everything 
1 can think of is coloured.” 

My daughter similarly has coloured concepts; but 
she has also what I do not remember ever to have 
seen described in anyone else until I read Prof, 
Harris’s letter, and that is coloured tastes , I think, 
too, that tastes arc more strongly coloured for her 
than for Miss A. M. She has frequently, to our 
amusement, spoken of things having 44 a mauve taste "; 
and when we were discussing coloured thinking last 
vacation she remarked that “of course all tastes are 
coloured.” 

Prof. Harris emphasises the normally hereditary 
character of coloured thinking. A few words have 
always been coloured for me, and in a vague and 
misty way many probably are; but if I try to sec 
(mentally) what precisely the colours are, \ cannot 
succeed. It seems rather as though some words had 
polished or glittering surfaces, or a sheen, and 
reflected light, while others were sombre and light- 
absorbent. When I read Galton’s book about thirty 
years ago I realised that I saw the numerals in a 
psychogram. 

My wife, after declaring that coloured thinking 
was utterly unintelligible to her, mentioned that, of 
course, the vowels are coloured, and that she had 
supposed they were for everyone, but that the con¬ 
sonants are not. It appears, therefore, that my children 
started from a slight, but twofold, hereditary tendency 
to coloured thinking. Frank H, Pkrrycoste. 

Polporro, Cornwall, February 12. 


they hatch per season, and, further, in each group 
we may distinguish certain species as divers. All, 1 
believe, are single-brooded. 

In the first group we have those species which 
hatch a single egg each season, such as the petrels, 
fulmars, sherewaters, and the razorbill, kittiwake, 
guillemot, little auk, puffin, etc. In the second group 
are the terns and the great northern and black, and 
red-throated divers, usually hatching two eggs per 
scuson. With the exception of the cormorant and 
the shag, Group 3 consists of the more littoral 
species (chiefly Laridae), which produce three or. more 
eggs per season, and scarcely bear upon the present 
subject. 

During the past five years large numbers of those 
species which dive beneath the surface of the water 
in order to obtain their food have been washed up 
on the Fife coast and elsewhere dead or in a dying 
c ondition and covered with a thick coating of oil. The 
actual total of dead birds must be enormous. In one 
day we counted more than 300 kittiwakes and almost 
the same number of razorbills and guillemots, and 
dozens of little auks and puffins, and this is of 
frequent occurrence. On the west sands at St. 
Andrews in October last dozens of dead gannets in a 
similar condition were washed ashore. Even ad¬ 
mitting that these represent a concentration from a 
great sea area, the oft-repeated occurrence indicates a 
new factor of disturbance which is proving inimical 
to a large percentage of these birds. If this continues, 
or the disturbing factor grows more serious, the 
possibility of the extermination of such species seems 
not at all unlikely. 

It is a generally accepted biological principle that 
the rate of reproduction of a species is a character 
very slow to change, and in the case of slow breeders, 
such as the species here referred to, any unusual 
factor leading to a higher rate of mortality can only 
lead to very serious consequences. 

Walter E. Colunge. 

The University, St. Andrews. 


The Annular Eclipse of the Sun on April S. 

As the annular eclipse of the sun on April 8 next 
may be of considerable interest to amateur observers, 
I am preparing a list of observations which may be 
made both within and without the region of an- 
nularity, and also full instructions for making the 
observations. Should any readers of Nature care to 
suggest observations which might be made with small 
telescopes and the equipment generally possessed bv 
an amateur, I should be very glad to receive their 
suggestions. May I also add that I am proposing to 
observe the eclipse from a point near the central line 
(probably Benbecula, in the Outer Hebrides), and if 
other amateurs would care to join me, would they 
please communicate with me with the view of forming 
a party? t J. Hargreaves. 

The Priory, Royston, Herts, February 2, 


The Effeots of OH from Ships on Certain Sea-birds. 

Sir Arthur E. Shipley has recently directed 
attention to the probable effects upon our fisheries of 
the discharge of oil from ships into the sea. I should 
like to refer to another side of this matter, viz. the 
effects upon certain species of sea-birds. 

For our present purpose we may divide sea-birds 
into three groups according to the number of eggs 
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A Rare Example of Melanism. 

1 would like to record the occurrence of a fare 
case of melanism. Mr. Carl Carinus, in Rhodesia, 
sent me the complete skin and skeleton of an adult 
female onbi. It was entirely black, without any 
trace of white or red. The female was in the com¬ 
pany of an adult male of normal colour. 

w J w * FitzSimons* 
Port Elizabeth Museum, Port Elizabeth, 

January 27. 
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French Chemical Industry during: the War. 


T N the November-December issue of the Bulletin 
* de la Socidti d* Encouragement pour VIndus¬ 
trie nationole Prof. Haller gives a detailed and 
interesting account of the way in which the 
requirements of the fighting forces in munitions 
were met,'and of the activities of French chemists 
in extending, improving, and creating processes 
for the manufacture of the necessary materials 
on the large scale. 

The official policy before the war was to lay 
in stocks of explosives sufficient, in the judgment 
of the military authorities, to last out a 41 short, 
sharp war/’ The phenol required was obtained 
from Germany. In the middle of September, 
1914, the use of explosives by the artillery was 
exceeding very considerably the amount estimated 
by the military authorities, and it was necessary 
to provide daily 40,000-50,000 75-mm. cartridges 
and to make schneiderite and ammonium per¬ 
chlorate for trench mortars. The need for ex¬ 
plosives continually increased, and it became evi¬ 
dent that the character of the war was not at all 
like that for which the country had been prepared. 
A great national effort was required, and the part 
which the chemists of France played in this can 
be appreciated from the following table, giving 
the requirements of the Army in metric tons per 
day : 



Propel Iant-s 

Nitrogenous 

explosive* 

Chlorate find 

perchlorate 

explosives 

Mobilisation 

24 

O 

O 1 

January 2, 1915 

80 

IOO 

•- 

June 6, 1915 

IO4-I35 

125-195 

— 

October 19, 1915 

238 - 3'3 

351-654 

109-135 

December 15,1916 

441-550 

728-936 

T50-1 59 

June 25,1917 

484-640 

859-940 

124-148 

February 38, 1918 

444 

625 

— 


Providml in stocks accumulated. 


After April, 1918, the requisitions for explo¬ 
sives amounted to about 390 tons per day. 

Sulphuric Acid .—Before the war there were 
87 scattered works for the manufacture of sul¬ 
phuric add, producing 13,500,000 tons of 53 0 B6. 
acid, of which 975,000 tons were used for the 
Manufacture of superphosphates and the rest con¬ 
centrated to 66° acid. This output was reduced 
by 15-20 per cent, by enemy occupation of terri¬ 
tory. The production of explosives called for 
large quantities of concentrated acid, and steps 
were taken to force the production of the chambers 
from 5-6 kg. of acid per cu. m. to 7-8 kg., and 
to increase the Kessler and Gaillard concentrating 
plant in the ratio of 1 to 20. The use of 
acid was also restricted in industry, and nitre- 
cake began to be used in August, 1915. The 
Volvic lava of Puy-de-D6me proved invaluable in 
the construction of concentrating apparatus. In 
addition, there were needed for the transport of 
add 2000 20-ton tank wagons, 600 platforms for 
which were made in England and Spain. 

Oleum containing 20 per cent, of sulphur trioxjde 
was exclusively used, the consumption amounting 
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to X'5-i‘9 tons per ton of nitrocellulose, and 2-2 
tons per ton of trinitrotoluene. The oleum was, at 
the outbreak of war, made in a few works only, 
one of which, at Thann (Alsace), came under fire in 
1914, and was transported by night to Saint 
Denis, where it was re-erected and came into 
operation in 1916. All the common processes 
(Tentelew, Grilio, and Mannheim included) were 
used, and a monthly output of 21,000-22,000 tons 
was secured. New works were put in hand, and 
in the meantime oleum was imported from 
America. The monthly consumption of sulphuric 

acid and oleum was as follows, in metric tons :— 

\ 

66° Bl. acid ao per cent, oleum 

February, 1915 6,000 l,ooo 

January, 1916 42,000 5,000 

January, 1917 80,000 20,000 

January, 1918 60,000 19,000 

June, 1918 40,000 18,000 

Nitric acid was produced before the war almost 
exclusively from Chile nitre by the retort process, 
and during the war great extensions of these 
plants were made. The stock of nitre at the end 
of 1915 amounted to 90,000 tons; it increased 
during 1916, but from the beginning of 19171 
when the submarine campaign was begun, the 
stocks of nitre diminished. In 1917 numerous 
ships laden with nitre were torpedoed. On 
account of the large amounts of raw material 
(coal, pyrites, and nitre) required in the manufac¬ 
ture of explosives, necessitating great shipping 
demands, it was decided in 1917 to ask the Ameri¬ 
can Government to supply explosives ready-made. 
A programme was agreed upon, but the actual 
deliveries from America fell far short of the 
promises. Help was also given by Great Britain. 
The consumption of nitre and nitric acid (calcu¬ 
lated as sodium nitrate) in metric tons per month 
was as follows : — 

January, 1915, 3,600 March, 1916, 25,000 
August, 1915, 9,600 July, 1917, 42,000 

On account of the transport and storage difficul¬ 
ties it was decided to produce nitric acid by syn¬ 
thetic methods. These had an additional advan¬ 
tage, i.e. the economy in sulphuric acid which 
would otherwise be required in decomposing the 
nitre, which was even more important than the 
nitric acid. Before the war synthetic nitric acid was 
made by the Pauling arc process at La-Roche-de- 
Rame at the rate of 2 tons of 50 per cent, acid per 
day. This was continued, but a new factory on 
the Birkeland-Eyde principle was erected by the 
Soci 6 t 4 norv^gienne de Pazotc at Soulom, utilis¬ 
ing 12,000 kw. from the hydro-electric installation 
in the Hautes Pvr£n6es of the Compagnie des 
chemins de fer au MJdi. This works delivered 
300 tons of nitric acid a morith, partly as nitrates. 
The ammonia oxidation process was also largely 
used, the ammonia being derived from cyanamide. 
The first works was installed at the Poudrerie 
nationale d’Angoulfcme. Carbide was imported 
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fft>m Switzerland and converted into cyanamide by 
the Soctete des Products azotes, nitrogen being 
dbt&ined by the Claude process at Martigny, 
Notre-Dame de Brian^on, and especially Belle- 
garde. From 2650 to 3500 tons of cyanamide per 
month were delivered at Angoul£me. The first 
oxidation plants were operating in the autumn of 
1916, and the whole were in operation in 1917- 
The prdgramme was much enlarged in 1917 on 
account of the submarine warfare, and it was then 
decided to erect factories for making 500 tons of 
nitric acid and 150 tons of ammonium nitrate per 
day by the oxidation of ammonia. This pro¬ 
gramme required 800 tons of calcium carbide per 
day and 125,000 kw. Water-power from the 
Pyrenees, Central France, and the Alps, and even 
central steam-power plants at Nanterre and Car- 
maux, were brought into requisition. The most 
important works was at Lannemezan (50,000 kw.), 
and new oxidation works were installed at Tou- 
Ipuse, Bassens, Sorgues, and Saint Chamas. 
Toulouse and Bassens had begun to operate at 
the armistice, and the others were nearly finished. 
These works would have supplied all requirements 
in nitric acid and ammonium nitrate. ' 

Alcohol was used, apart from minor require¬ 
ments in the purification of trinitrotoluene and 
xylite, for the manufacture of ether for the gcla- 
tinisation of gun-cotton. Great economy was 
effected during the war in the latter process, the 
quantity of alcohol per ton of Poudre B being re¬ 
duced, by solvent recovery, from 20 hi. to 8 hi. A 
sixty days' stock of alcohol had been accumulated 
and arrangements made with distillers for the 
regular supply of 550 hi. per day, sufficient for the 
estimated need of 24 tons of Poudre B. As the 
war proceeded, new supplies had to be obtained 
from the distillation of beets, molasses and 
cider, the saccharification of grain, horse- 
chestnuts and sawdust, and by recovery 
from stocks of confiscated absinthe and from 
liqueurs. Before the war the production of 
alcohol in France was 2,000,000 hi. per annum, 
with 6000 hi. of brandy per day, and was princi-, 
pally obtained from beets cultivated in the Depart- 
mente du Nord, The Gentian occupation deprived 
the nation of this source, and there were labour 
difficulties. In August, 1915, the distilleries and 
stocks were requisitioned, and forced production 
was begun. From absinthe 40,000 hi. were ob¬ 
tained, 10,000 hi. from apples mixed with beets, 
and 500,000 hi. were imported from Canada and 
the United States. Experiments were made on syn¬ 
thetic alcohol from acetylene, with encouraging 
results, The total consumption of alcohol to (and 
including) 1918 was 4,713,607 hi. 

Ether was made at the rate of 74 tons per day in 
in 19^1 and 166 in 1917, mostly in 
Government factories. 

Aromatic hydrocarbons (benzene, toluene, and 
xylene) were used in large, quantities, and their 
provision was one of the most difficult problems 
to be solved. The pre-war annual production of 
crude benzol from coking plants did not exceed 
16,000-18,000 tons, the rest being imported from 
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England and Germany. The yield from coking 
plants in occupied territory was a considerable 
loss during the war, and not more than 3-4 tons 
per day could be expected from the remainitug 
plants, although 50 tons in 1915, and later as 
much as 250 tons, per day were required. 
Needs were supplied by the requisition of 
stocks, imports from England and (to a less 
extent) from America, the re-starting and erection 
of recovery ovens, extraction from town gas and 
from Borneo petroleum. The use in private fac¬ 
tories was restricted, and every available means 
of irectification was brought into requisition. 
From one-third to one-fourth of the weight of 
crude benzol was recoverable as toluene, although 
the English supplies had been detoluated previous 
to export. Borneo petroleum was an important 
source (35-40 tons per. day), Three fractions 
were obtained. The benzene fraction boiled at 
80-81 0 C., the toluene fraction at 110-112°, 
and the xylene fraction at 130-132°. These frac¬ 
tions were nitrated and the unattacked hydro¬ 
carbons distilled off. The mononitrotoluene and 
mononitroxylene were converted into trinitro¬ 
toluene and xylite, the nitrobenzene being sent to 
the aniline factories for conversion into diphenyl- 
amine for ust as a stabiliser. The production of 
trinitrotoluene rose from 10 tons per day in 1915 
to 50 tons in 1916 and 60 tons in 1917. 

Phenol and metacresol were used for nitro- 
explosives. Before the war all the phenol had 
been imported from Germany, and a large amount 
of work was necessary before the production from 
benzene (by fusion of sodium benzenesulphonate 
with caustic soda, and 2-3 tons per day from 
aniline by diazotisation) was in operation. The 
supplies of synthetic phenol (excluding relatively 
unimportant American imports) rose from soo tons 
in 1914 to a maximum of 52,747 tons in 1917* 

After the explosion in the IJbertd in 1911, large 
quantities of gun-cotton were thrown into the sea 
outside Toulon. This was recovered in excellent 
condition and utilised. The two State factories 
of Angoulfcme and Moulin-Blanc were developed 
for the manufacture of propellants. New factories 
were later erected at d’Empalot (Toulouse) and 
Bergerac. The maximum productions of gun¬ 
cotton per day reached 120 tons at AngoulSme, 
38 tons at Moulin-Blanc, 140 tons at Tou¬ 
louse, 100 tons at Bergerac, and 35 tons 
from private firms. Cotton cellulose was ex¬ 
clusively used. The preliminary washing and 
extraction of grease were carried out mainly at 
Angoul£me, aqd to a less extent in paper- and dye- 
works, More than thirty works supplied 240 tons 
of cotton daily, sufficient for 360 tons of gun¬ 
cotton, which was brought up to 433 tons in 1916 
by American importation. Nitration, with a mix¬ 
ture of nitric and sulphuric acids, was before the 
war carried out in pots. This method required 
much less apparatus than the new method? of 
Selwig and Thomson, which were introduced only 
when a crisis In the supply was feared. P6t*we& 
used at-Toulouse, Angoutenie, fo*firmw/iru 
Bergerac. AngouUme later hisfpbd ft 
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plant for 60 tons, and replaced a pot installa¬ 
tion by one using the Thomson process. The 
same change was effected at Bracqueville, and 
a Selwig plant was installed at Bergerac. The 
nitro-cotton, after washing, was stabilised by boil¬ 
ing with water, pulped, and dried to 30 per cent, 
moisture. Two varieties were made, CP! with 
11 per cent, of nitrogen, soluble in a mixture of 
alcohol and ether, and CP 2 with 13 per cent, 
of nitrogen, insoluble in that mixture, 

Poudre B was made by masticating the requisite 
proportions of these two varieties with a mixture 
of alcohol and ether, pressing into filaments, and 
drying. This was carried out at Le Bouchet, Pont- 
de-Buis, Ripault, Saint Mddard, Sevran-Livry, 
Bergerac, and Toulouse. The maximum produc¬ 
tions in tons per day from these works were 10, 
48, 60, 140, 35, 60, and 130 respectively. Private 
industry furnished a maximum of 20 tons of bal- 
llstite (gelatinised nitro-cotton with nitroglycerin). 
The total production of Poudre B in France from 
1914 to 1918 amounted to 306,693 tons, and 
117,000 tons were during this period imported 
fr6m America. 

The manufacture of nitro-explosives was accom¬ 
panied by strenuous endeavours to improve the 
methods of production and to replace these sub¬ 
stances by others less difficult to produce. The 
75-mm. shells, for example, were filled with am¬ 
monium nitrate and dinitronaphthalene; chlorates 
and perchlorates were introduced for filling hand 
grenades; and experiments were made with liquid 
air for charging aeroplane bombs. 

The nitro-bodies picric acid and trinitrometa- 
cresol could be manufactured by known methods, 
but the production of trinitrotoluene, xylite, dini- 
trophenols, and mono- and di-nitronaphthalenes 
was introduced during the progress of the war. 
These explosives were used both alone and in the 
form of mixtures. 

Three methods are available for the manufacture 
of picric acid (trinitrophenol): nitration of phenol 
in presence of sulphuric acid by nitric acid orsodium 
nitrate", chlorination of benzene, transformation of 
monochlorobenzene into dinitrochlorobenzene 
1, 2, 4, saponification of this with formation of 
dinitrophenol, and trinitration of the latter; direct 
oxidation and nitration of benzene with nitric acid 
and mercury. The method of direct nitration alone 
was used. The second method was in use in 
Germany prior to the war, but as it required the 
use of pure chlorine it was not suited to French 
needs. Nevertheless, tooo tons of chlorine were 
ordered from America in order to commence pro¬ 
duction in France. After the German gas attack 
of April 2a, 1915, on the Belgian front, this 
chlorine was devoted to experiments on the new 
method of warfare. In the meantime the produc¬ 
tion of phenol had increased, and there was no 
longer any point in making use of the method of 
chlorination. The yield by the third method was 
poor (140 of picric add per 100 of benzene, as 
compared with 190 with phenol), and the recovery 
of the mercury was difficult. The latter was im- 
portant in view of the pressing need of mercury 
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for the manufacture of fulminate. Picric acid $0 
prepared may also contain small amounts of 
mercury picrate, which renders it ( very sensitive 
to shock. 

There were three picric acid factories in opera¬ 
tion before the war. Several chemical and dye 
factories in the Lyons district were requisitioned, 
including one of the Badische firm. State fac¬ 
tories were also erected. Some of these factories 
were destroyed by explosions. The total pro¬ 
ductions of picric acid and trinitrotoluene, in tons 
per day, were as follows:— 

Production of Trinitrotoluene in metric tons per 
day, 

August, 1914, 0 31 January, 1917,6671 (maximum 

August, 1915, 893 January, 1918, 24 02 

August, 1916, 55 87 

Production of Picric Acid in metric tons per day . 

August, 1915, 050 July, 1917, 166 1 (maximum) 

January, 1916. 1195 January, 1918, 58*86 
January, 1917, I45'47 

Lack of cresoi led to the use of dinitrophenol, 
made by nitrating phenolsulphonic acid. Picric 
acid was also formed, but as a mixture of the 
two substances was finally used, this was im¬ 
material. The preparation by the nitration of 
chlorobenzene led to the installation of electrolytic 
chlorine apparatus producing 20 tons of chlorine 
per day. 

The explosive schneiderite was used in large 
quantities, and was prepared by triturating in 
mills a dry mixture of 88 parts of am¬ 
monium nitrate and 12 parts of dinitro- 
naphthalene. The ammonium nitrate was prepared 
to some extent by double decomposition of 
accumulated stocks of Norwegian calcium nitrate 
(for agricultural purposes) with ammonium 
sulphate, by neutralising nitric acid with ammonia 
solution, and by the interaction of ammonium 
sulphate and sodium nitrate according to a process 
worked out by M. Fosse, of Bordeaux, and by 
M. Danne, of Gif. Nearly all the ammonium 
nitrate, however, was imported from Norway at 
the rate of 200 tons per day. 

Chlorate and perchlorate explosives were also 
manufactured. Paraffined ammonium perchlorate 
was tried for filling 75-mm. shells, but proved too 
sensitive to shock. It was, however, extensively 
used for trench-mortar bombs, hand grenades, and 
aeroplane bombs. Sodium chlorate and a mixture 
of 61.5 parts of ammonium perchlorate, 30 
of sodium nitrate, and 85 of paraffin were 
used. The chlorates and perchlorates were made 
electrolytically at Cheddes, Vonges, Cast res, and 
Grenoble, the production being 79 tons of am¬ 
monium perchlorate and 77 tons of sodium 
chlorate per day. 

Many new products were made. Mustard gas, 
known as “yperite," was produced at the rate of 
6 tons per day at the signing of the armistice, 
and plant for the manufacture of 12 tons per day 
was ready to be put into operation. A daily pro¬ 
duction of 24 tons was planned. Liquid nitrogen 
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peroxide was produced at the rate of 70-fio * ons 
per day at Angoul&me, and of 25-30 tons at Bas- 
sens. It was used with a hydrocarbon in the 
manufacture of “anilithe" for aeroplane bombs. 

Switzerland, Italy, and Spain delivered 
machinery and raw materials of various kinds; 
Chile furnished millions of tons of sodium nitrate; 
and Norway supplied more than 200,000 tons of 
ammonium nitrate. England supplied benzene, 
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naphthalene, and coal, and America sent raw 
materials and finished explosives. 

The tremendous strides made during the war 
may be appreciated from the following 1 table* 
giving the productions in tons per day:— 


Before 1914 July, 1917 

Poudres B 15 37 ° 

Nilro-explosives 6 yoo 

Chlorate explosives 4 176 


War-time 'Archaeology . 1 


T HE volume before us might truly be described 
as a “war number/' for it represents not 
only the published work of the British School at 
Athens for the first regular session after the armis- 



n. 



in. 


* ig. i.—Specimens of prehistoric pottery from DUulitash. I. Dievent ware; 
fine reddish bUcuit, surface usually bright chestnut; patterns, a mixture 
of geometrical and curvilinear fienres in dull brown paint, II. Black or 
red biscuit; p«ttern«, geometrical designs, parallel lines in sets o( 
throes, and rows of concentric circles, in dull white paint, lit. Coarse 
black or red biscuit; patterns, similar to those or I, and II. filled to 
with cross-hatching or painted : specimen on right is painted and incised, 
from “ 'I he Annual of the British School at Athens." 


tice, but also mainly the results of observa¬ 
tions made while on duty by actual and former, 
students. The seven students of the British School 


l / Th *^ onu ? 1 °[ lb * British School at Athens.*V No, xxin, Session 
Jp*8-S9. Pp. xvi 4 -afto+xvi pie, (Loudon 1 Macmillan and Co., Ltd., it A) 
thrive 301. net- 
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of Archaeology who lost their lives during the war* 
and the school's distinguished and learned 
librarian, F. W. Hasluck, who died early in 1920 
of a malady caused or aggravated by war service 
in Greece, are appropriately commemorated, and a 
brief summary shows the war work which fell to 
other students, it is a striking and varied record. 
If the school had done nothing beyond training 
for eventual public service in Greece and the Near 
East so large a body of men accustomed to. 
observe accurately, handle native labourers tact¬ 
fully and economically, and act with expert know¬ 
ledge and executive efficiency, it would have earned 
many times over the miserable allowance which 



Kic. a, —Wall of ruiped fort near Kato K*»t«tU, in ancient Born. 
yroot “The Annual of the British School at A them. H 

it receives annually from the Treasury^ Special 
mention is made in the annual report and in a 
letter of thanks from the Secretary of State for 
Foreign Affairs of the services of the director, 
Mr. A. J. B. Wace, 'who was attached to the 
British Legation at Athens during the war while 
carrying on the school as a hostel for British 
officers in transit or on duty in Greece. 

The greater part of the volume is devoted to 
the publication, by Prof, E. A. Gardner, Messrs* 
Carson, Welch, Woodward, and others, of ikes, 
inscriptions, and other antiquities discovered 
during the British occupation of Salonica, 
district was previously very tU-explored, but 
numerous finds were made in trenching operations 
and military surveys. The contents of the museum 
formed at British G.H.Qf. have now beep'pre¬ 
sented by the Greek Government tothe British 







NATURE 


835 


February 24, 1921] 


station, and are placed in the British Museum. 
The corresponding discoveries in the French zone 
of occupation, further west, are summarised by 
Capt. Ch. Picard, now director of the French 
Archaeological School at Athens. The finds in 


both zones were of all periods. The most novel 
illustrate the earlier periods from the Neolithic to 
the early Iron age, revealing new distributions of 
pottery styles, and types of primitive figurines, 


and raising a number of questions which can only 
be solved by systematic excavation as soon as local 
conditions allow. 

Mr. M. N. Tod publishes twenty#five Greek in¬ 
scriptions from the same district, and Mr. A. M. 
Woodward adds a note on the Byzantine 
castle of Avret-Hissar ( Gynatkokastro ). 

Other war surveys are published by 
Mr. F. W. G. Foat, who was in charge 
of 44 educational work on topography and 
archaeology ” at the Y.M.C.A. rest 
camps in ancient Doris, and on the 
island of Lemnos by Mr. F. L. W. Sealy, 
who appends also notes on birds and 
fishes observed there. Mention should 
also be made here of Mr. Hasluck’s paper 
on 44 The Rise of Modern Smyrna. ” 
Further afield, Mr. S. Casson, who was 
for a while in charge of the Salonica 
Museum, made good use of a flying visit 
to the Caucasus and Western Turkestan 
to describe an extensive series of pre¬ 
historic modnds, and to throw fresh light 
on Herodotus* account of the ancient 
routes eastward from Scythia. 

Other papers, such as those on 
the fictitious legend of 41 Saint 
Gerasimos and the English Admiral ** 
and on “ The Folklore of a Turkish 
Labour Battalion,** illustrate more special aspects* 
of research under war conditions, and also the 
great variety of subjects which are studied by 
members of the British School at Athens, 



Fig. 3.— Ruin* at Hagia Sophia in i^mnoa. From “ The Annual of the British School 

at Athens." 


The Annular Eclipse of April 8. 


By Dr, A. C. 

E occurrence of a central solar eclipse within 
the limits of the British Isles is a somewhat 
rare event. On the average, one total eclipse is 
visible here in seventy years, and one annul a r 
eclipse in about sixty years. It is, therefore, note¬ 
worthy that the decade now commencing supplies 
examples of both. There has been no British 
total solar eclipse since 1724, the interval being 
about three times the average; the last annular 
eclipse was in 1858. After the present decade 
there will be totalities in 1999 and 2090, and 
annularity in 2093. 

The central line on April 8 passes across South 
Uist* just misses Cape Wrath, and then runs a 
few miles north-west of the Shetland**. The south 
limit pf annularity enters Scotland near Ardna- 
murchan Point, and runs nearly parallel to the 
Caledonian Canal, emerging near Wick. Thus prac¬ 
tical!y the whole of the counties of Ross and 
Cromarty, Sutherland and Caithness, and a corner 
of Inverness, together with the Outer Hebrides, 
Sky** and the Orkneys and Shetlands, will fenjov 
theammlar phase. 

The eclipse occurs about 9 a.m M the sun’s alti¬ 
tude beirig about *3° { the duration of annularity 
is 711 sec. t the width of the annulus of sun- 
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light being 2(V\ This implies that 1/19 of the 
| sun’s disc will remain uncovered; in other words, 
the illumination will exceed normal sunshine on 
the planet Jupiter. Remembering what a re¬ 
splendent object Jupiter appears in the night sky, 
it will be seen that there will be nothing approach¬ 
ing darkness. Venus will doubtless be readily 
; visible, about 20 0 east of the sun; it will be a 
1 slender crescent, inferior conjunction occurring a 
fortnight later. The only other object that may 
possibly be visible is Vega, which will be high in 
j the west, three hours past the meridian. 

I Dr. J. Iv. Fotheringham, who has made a 
J special study of the records of ancient eclipses, 
j intends to examine the question of its visibility, 
as it is important to know what degree of solar 
obscuration is implied by the frequently recurring 
phrase, 11 Stars were visible.*’ It is used, for 
j example, by Thucydides with reference to an 
eclipse which was not total aTiywhere. 

As regards useful observations that may be 
made in the coming eclipse, the exact times of 
the beginning and end of annularity can be accu¬ 
rately noted, especially by the method of projec¬ 
tion upon a white screen; they serve to correct 
the position of the moon^ those who cannot deter- 
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mine absolute time can still do good work by of the earth during the night hours. (3) Wireless 

timing the exact duration of annularity; this telegraphy. A notable improvement in the clear- 

applies especially to observers fairly near the ness of signals has been observed during eclipses, 

limit of annularity. Prof. Newcomb found numer- which is again analogous to what happens during 
ous records of this kind, made in England during the hours of darkness. Advantage might be taken 

the total eclipse of 1715, which enabled him to of this to make time comparisons for longitude 

correct Hansen’s value of the centennial motion about the time of greatest eclipse. The eclipse 
of the moon’s node. Photographs taken about is large enough for this purpose throughout the 
mid-eclipse, on as large a scale as possible, would British Isles. The magnitude at Edinburgh is 
be of value for determining the difference of the 0 95; Dublin, 0-94; Oxford and Cambridge, 0-89;' 
diameters and cllipticitics of sun and moon. and Greenwich, 0*88. 

Useful spectroscopic work can 
also be done, the diminution of 
sky-glare being of service in 
photographing the prominences 
or reversing layer. The British 
Astronomical Association, which 
has experience of a great number 
of eclipses, is prepared to organ¬ 
ise work if a sufficient number of 
observers send in their names. 

It is possible, to reach observ¬ 
ing stations by rail, either on the 
line to Wick and Thurso, or on 
that running westward from 
Dingwall to Loch Alsh (for 
Skye); the journey from London 
to the eclipse zone is in the neigh¬ 
bourhood of twenty-two hours, 
and the return fare (third class) 
in the* neighbourhood of &/. at 
present rates. The season is 
probably too early for the steam¬ 
boat services, otherwise these 
would afford a ready means of 
reaching observing stations on 
the mainland or islands. 

Besides astronomical work, the 
eclipse affords opportunities for 

at least three Other studies: (l) Fig. i.—T rack of the annular eclipse of April 8, 1991. 

Meteorological. The tempera¬ 
ture is directly affected, and there are j There will be a total solar eclipse in 
frequent indirect effects on barometer, wind, j England and Wales on June 29, 1927 

and cloud formation. (2) Magnetical. The j (civil). The central line will run from near St. 
work of the Carnegie Institution of Washing- David’s Head to near Whitby, where the sun will 

ton, under Prof. L. Bauer, has established have risen about if hours, and totality will last 

a connection between eclipses and the elements 24 sec. At the total eclipse of January 24, 1925, 

of terrestrial magnetism. Such a connec- j the track of totality will graze the Western 
tion is in no way surprising, for the diurnal ! Hebrides, but with a very low sun. It will be 
variation in these elements has long been known, necessary to go to the neighbourhood of 

so it is to be expected that the interposition of New York for effective observations on that 

the moon should act similarly to the interposition | occasion. 



Obituary. 


Prof. Emile Boukquelot. 

Y the death of Emile Bourqueiot, Professor of 
galenical pharmacy in the University of 
Paris, science has sustained an irreparable loss. 
Born in a small village in the Ardennes in 1852, 
Bourqueiot was apprenticed in a pharmacy in 
Sedan while the town was still occupied by the 
Germans. He afterwards became chief pharma¬ 
cist in the Hdpital Laeonec, and then successively 
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assistant professor and professor of galenical 
pharmacy in the Ecole Sup6rieure de Pharmacie, 
now the faculty of pharmacy in the University of 
Paris. Bourqueiot at once devoted himself to the 
investigation of various pharmaceutical problems, 
but gradually restricted himself almost entirely to 
the study of the enzymes occurring in drugs and 
various plants, their action and the changes 
brought about by them in the constituents of 


NATURE 


*37 


February 24, 1921] 


drug's aad their galenical preparations. His 
researches in this direction, often in conjunction 
with M. Hirissey, M. Bridel, and other of his 
assistants and pupils, gained for him a world-wide 
reputation. His investigation of the constituents 
of gentian root and of the changes brought about 
by enzymes during the drying of the root and 
the making and keeping of preparations made 
from it may well serve as a model for future 
workers. The latter years of his life were mainly 
devoted to the study of the synthetical as well as 
the analytical action of enzymes, in which field 
remarkable results were obtained. 

To his scientific attainments Bourquelot added a 
personal charm that fascinated everyone brought 
into contact with him. His unfailing courtesy 
and friendly disposition endeared him to all. He 
was one of the most eloquent of lecturers, and 
those who were fortunate enough to hear his lec¬ 
ture on “The Synthesis of Glucosides by Fer¬ 
ments ” at the International Congress of Phar¬ 
macy at The Hague in 1913 will long remember 
his admirable lucidity, clear enunciation, and ex¬ 
quisite delivery. 

Though Bourquelot had been in indifferent 
health for the last two or three years the end came 
with dramatic rapidity, and pharmacy was robbed 
of one of its most brilliant exponents. 

Col. R. A. Wauhope. 

Col. R. A. Wauhope, whose death is an¬ 
nounced, was, perhaps, better known for the 
splendid quality of his practical work at map¬ 
making on the Indian frontier (and beyond it) 
than for researches into those branches of geo¬ 
detic science which form the special objective of 
that section of the Indian Survey Department 
which is centred in Dehra Dun. He was one of 
the first and best of those surveyors who 
reformed the antiquated methods of geographical 
reconnaissance and proved that sound square 
mapping may be evolved on precisely the same 
principles of triangulation and topography in the 
field of an expedition or a campaign as govern 
the output of Ordnance mapping in the quiet 
fields of home survey. 

Col. Wauhope’s science consisted in the clever 
combination of exact methods, where they were 
possible, with the scientific adaptation of inexact 
methods (that is to say, methods not ordinarily 
recognised as permissible under normal conditions 
of map-making), and obtaining therefrom results 
which have proved to be satisfactory. The best 
instance of such adaptation was afforded when 
he fixed the initial point of the Russo- 
Afghan boundary at the head of Lake Victoria, in 
the Pamirs, by the method of instrumental re¬ 
section from distant Himalayan peaks (the posi¬ 
tion of which had been determined by a regular 
geodetic series of the Indian triangulation) 
in circumstances where direct intersection from 
a regular series across the Himalayas was im¬ 
possible. Such a direct series was eventually 
carried through with much difficulty and at great 
expense of money and time from India to the 
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same point, when it was found in the first place 
that the result in absolute values of latitude and 
longitude was almost coincident with Wau- 
hope’s value, and, in the second, that it was 
doubtful whether the result of direct triangulation 
completed under abnormal conditions was the 
more trustworthy of the two. In this special case 
it must be remarked that few surveyors possess 
that physical capacity which enabled Col. 
Wauhope to attain the elevations necessary for 
observation. T. H. H. 

Mil George Clinch, the librarian of the Society 
of Antiquaries, whose death, on February 2, we 
regret to record, joined the staff of the society 
in January, 1896, having previously been em¬ 
ployed at the British Museum. In May, 1886, he 
exhibited to the society a collection of flint im¬ 
plements found by him during eight years in 
West Wickham, Kent. In December, 1888, Mr. 
Clinch reported to the society the results of ex¬ 
cavations made by him during the ten previous 
years in the supposed pit-dwelling at Hayes Com¬ 
mon, in the same county. Later, he published a 
volume entitled “Antiquarian Jottings,” describ¬ 
ing in a popular manner these and other re¬ 
searches in the same district. Mr. Clinch also 
wrote a number of the “Little Guides,” and a 
work on old English churches. He prepared 
the annual Lists of Archaeological Papers after 
they had been discontinued by Sir Laurence 
Gomme. As librarian he earned the esteem of 
the fellows and others using the library by his 
courtesy and readiness to assist. He was in his 
sixty-first year. 

The death is announced, in his sixty-sixth year, 
of Dr. William Thompson Sedgwick, who had 
been connected with the Massachusetts Institute 
of Technology since 1883 as successively assistant 
professor, associate professor, and full professor 
of biology. He had also been, since 1897, curator 
of the Lowell Institute, Boston, and since 1902 a 
member of the advisory board of the hygienic 
laboratory of the IT.S. Public Health .Service, 
Prof. Sedgwick was author of “ Principles of Sani¬ 
tary Science and Public Health,” and joint author 
of “General Biology,” “The Human Mechanism,” 
and “A Short History of Science.” 

We much regret to announce the death, on 
February 17, at ninety-one years of age, of Dr. 
W. Odling, F.R.S., Waynflete professor of 
chemistry at the University of Oxford from 1872 
to 1912; also on February 21, at seventy-eight 
years of age, of Prof. L. C. Mull* F.R.S., 
Emeritus professor of biology at the University 
of Leeds; and on February 22, in his eighty-fifth 
year, of Prof. R. B. Clifton, F.R.S., lately 
professor of experimental philosophy in the Uni¬ 
versity of Oxford. . 

The death is announced, on February 16, in 
his seventy-ninth year, of Mr. C. Grover, for 
many years astronomical assistant at Sir C. E. 
Peek’s observatory at Rousdon, Devon. 
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Lord Moulton has been elected an honorary 
member of the Institution of Civil Engineers. 

At the meeting of the Roynl Society on May 12 
a discussion on “The Quantum Theory of Line- 
Spectra” will be opened by Sir Ernest Rutherford, 
followed by Dr. N. Bohr. 

The thirtieth annual meeting of the Royal Society 
for the Protection of Birds will be held at the Middle¬ 
sex Guildhall, Westminster, S.W., on Tuesday, 
March 8, at 3 p.m. The Right Hon. Field-Marshal 
Lord Methuen, vice-president of the society, will 
occupy the chair. 

Prof. C. Sherrington, president of the Royal 
Society, has been elected a member of the Athenaeum 
under the provisions of the rule of the club which 
empowers the annual election bv the committee of a 
certain number of persons “of distinguished eminence 
in science, literature, the arts, or for public service.” 

The council of the Royal Statistical Society will in 
November next award the Frances Wood memorial 
prize, value 30/., for the best investigation of anv 
problem dealing with the economic or social condi¬ 
tions of the wage-earning classes. Particulars may 
be obtained from the honorary secretaries of the 
Royal Statistical Society, 9 Adelphi Terrace, W.C.2. 

THE twenty-fifth anniversary of the discovery of the 
“Zeeman effect *’ will take place on October 31 next. 

A committee has been formed by scientific men in 
Holland to mark the occasion by showing their appre- ( 
ciation of the importance of the discovery and of the 
distinguished services which Prof. Zeeman has ren¬ 
dered to science. It is intended to raise a fund to 
be placed at his disposal for researches to be con¬ 
ducted in the physical laboratory of the University of 
Amsterdam. Any contributions to this fund may be 
sent to Sir Arthur Schuster, Yeldall, Twyford, Berk¬ 
shire, who will forward them to the Dutch com¬ 
mittee. 

The annual general meeting of the Institute of 
Metals,will be held in the room of the Institution of 
Mechanical Engineers on Wednesday and Thursday, 
March 9 and 10. A paper on the recrvstallisation of 
aluminium sheet by Prof. H. C. H. Carpenter and 
Constance F. Elam, and another on calcium by Mr. 

P. H. Brace, will be presented at the morning ses- ! 
sion on March 9. The afternoon session of the same j 
day and the morning session of March 10 will be 
devoted to four papers on copper and copper alloys ! 
bv Prof. C. A. Edwards and Mr. A. M. Herbert, j 
Mr, H. Moore and Mr. S. Beckinsale, Mr. H. Moore, i 
Mr. S. Beckinsale and Mr C. E. Mallinson, and Dr. ; 
J. L. Haughton. The afternoon session of March 10 
will take the form of a visit to the National Physics 
Laboratory. The annual dinner of the society will 
be held on the evening of March 9 

Sir Francis Younghurband, president of the Royal 
Geographical Society, announced to the society on 
Monday that since the previous meeting of the Mount 
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Everest Committee further progress had been made 
with the organisation of the expedition. Subject to 
the approval of the Government of India, Major 
Morshead and Capt. Wheeler will accompany the 
expedition as survey officers. Dr. Kellas, who has 
for many years devoted himself to Himalayan ex¬ 
ploration, has accepted an invitation to johr the 
expedition, and also Mr. G. L. Mallory and Capt. 
George Finch. Sir Francis Younghusband added:— 
M Ouy partv for the reconnaissance is thus complete, 
and we are now engaged in equipping it in the best 
possible manner for the important wdrk it will have 
to do this summer in examining the mountain from 
every angle and testing the possible * ways by which 
its summit may be reached.” 

At the annual general meeting of the Association 
of Economic Biologists, held in the Imperial College 
of Science on Friday last, the following were elected 
officers and councillors for the year 1921 :— President: 
Sir David Prain. Hon. Treasurer : Dr. A, D. Imms, 
Hon . Secretary (Gen. and Bot.) Wm. B. Brierlev. 
Hon. Secretary: (Zool.): Dr. S. A. Neave. Hon. 
Editor (Bol.): Wm. B. Brierley. Hon. Editor (Zool.): 

D. Ward Cutler. Council: Dr. W. Lawrence Balls, 
Prof. V. H. Blackman, F. T. Brooks, A. B. Bruce, 
Dr. E. J. Butler, F. J. Chittenden, A. D. Cotton, 
J. C. F. Fryer, Prof. J, B. Farmer, E. E. Green, 
Dr. G. A. K. Marshall, and Dr. E. J. Russell. In 
view of the very great increase in the publishing 
costs of the Annals of Applied Biology , it was decided 
to establish a '‘Publication Fund,” to which all 
interested in the progress of biology and in its applica¬ 
tion to the welfare of man are invited to subscribe. 
Sir David Prain then delivered his presidential ad¬ 
dress on “Some Relationships of Economic Biology.” 

At the annual general meeting of the Physical 
Society held on February 11, the following officers 
were elected ;— President: Sir W. H. Bragg. Vice- 
Presidents who have filled the office of President: Dr. 
C. Chrec, Prof. H. L, Callendar, Prof. R. B. Clifton, 
Sir Richard Glazebrook, Sir Oliver J. Lodge, Prof. 
C. H. Lees, Prof. A. W. Reinold, Sir Arthur Schuster, 
Sir J. J. Thomson, and Prof v C. V. Boys. Vice- 
Presidents: Prof. W. Eccles, Prof. A. S, Eddington, 
the Right Hon. Lord Rayleigh, and Prof. Sir Ernest 
Rutherford. Secretaries ; Mr. F. E. Smith, National 
Physical Laboratory, Teddington, and Dr. P. Owen, 
62 Wellington Road, Bush Hill Park, N. Foreign 
Secretary: Sir Arthur Schuster. Treasurer; Mr, 
W. R. Cooper, 82 Victoria Street, S.W.i. Librarian: 
Prof. A. O. Rankine. Other Members of Council: 
Dr. G. B. Bryan, Mr. C. R. Darling, Prof. C. L. 
Fortescue, Pr, E. Griffiths, Dr. F. L. Hop wood, Pr. 

E. H. Raynei, Dr. A. Russell, Mr. T. Smith, Dr. 
J. H. Vincent, and Prof. W. B, Morton. 

Reports have appeared in the daily Press respecting 
a serum treatment for tuberculosis introduced by M. 
Henri Spahlinger, of Geneva, shortly before the out* 
break of war. Preliminary trials of thfc serutn have 
been made upon a small number of ael«dte4 cases by 




NATURE 


»39 


February^, 1921] 


physician# in London and Paris, and it is stated that 
case* treated in 1913 are still alive and well. The 
nature and mode of preparation of the remedy do not 
appear to be disclosed, but according to a communica¬ 
tion made by Prof. D’Arsonval to the Paris Academy 
of Sciences, M. Spahlinger divides tuberculosis cases 
into two classes for purposes of treatment, (1) acute 
cases treated by means of "complex antitoxic and bac¬ 
teriolytic serums" and (2) chronic cases treated by 
“vaccination with a series of antigens and ferments," 
the former being derived from the bacillary vsubstance 
of the tubercle bacillus. Patients are finally treated 
with a series of injections of the different antigens 
given separately. The preliminary trials have ap¬ 
parently been so successful that a tuberculosis 
specialist is being’ sent by the Ministry of Health to 
Geneva to investigate at first hand the Spahlinger 
cure. 

Considerable concern has been expressed at the 
announcement that the Treasury contemplates the 
withdrawal of grants hitherto given to the Industrial 
Fatigue Research Board, and at the recent conference 
on this subject at Olympia a resolution was carried 
urging the Government to revoke this decision. It 
appears that the withdrawal of the grant is regarded 
as a measure of economy, but anyone conversant with 
industrial matters is aware of the great waste occa¬ 
sioned by unnecessary fatigue, both in slowing down 
the speed of production and in leading to accidents 
and ill-health. Rightly regarded, therefore, researches 
having for their object the elimination of such fatigue 
are essentially "economical.” The work of the Board 
has hitherto been conducted on a modest scale, and 
its expenditure has been small in comparison with the 
importance of its field of operations. Other countries, 
we believe, have followed our lead in instituting 
such inquiries, and their discontinuance would be 
most regrettable. It is also to be feared that the step 
proposed in regard to the Industrial Fatigue Research 
Board will constitute a regrettable precedent by dis¬ 
couraging investigators from taking up work of this 
nature, and that it may be followed by the restriction 
or withdrawal of facilities for research in other direc¬ 
tions. We sincerely hope that the efforts being made 
to induce the Treasury to revoke the decision will 
be successful. 

In accordance with the provisions of the Dyestuffs 
(Import Regulation) Act, 1930, the President of the 
Board of Trade has appointed the following Com¬ 
mittee to advise the Board of Trade with respect to 
the granting of licences under the ActMr. V. Clay 
(joint managing director, Robert Clay, Ltd,), Mr. 
G. W. Currie, Mr. G. Douglas (managing director, 
Bradford Dyers* Association, Ltd.), Mr. E. V. Evans 
(treasurer of the Society of Chemical Industry), Dr. 
M. O. Forster (director of the Salter Institute of 
Industrial Cjfiemistry), Mr. C. C. Railton (director, 
Calico Printers’ Association, Ltd.), Mr. H, B. 
Shackleton (Messrs. Taylor, Shackleton and Co., 
Shipley)* Mr. T, Taylor (Cornbrook Chemical Co., 
Stockport), Mr*. S. A. tj. Wbetmore (British Dye¬ 
stuffs Corporation, Ltd.), and Mr. W, J. U. Woplcock 
(general manager, Association of British Chemical 
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Manufacturers). Pending the appointment of a per¬ 
manent chairman, wffich it is hoped to make at an 
early date, Mr. Percy Ashley, assistant secretary, 
Industries and Manufactures Department, Board of 
Trade, will act as chairman of the Gommittee. The 
secretary to the Committee is Mr. W. Graham, apd 
all applications for licences should be addressed to 
the Secretary, Dyestuffs Advisory Licensing Com¬ 
mittee, Danlee BuHdings, Spring Gardens, Man¬ 
chester. 

The Lord President of the Council has estab¬ 
lished an Inter-Departmental Committee on Patents 
with the following terms of reference:—(1) To con¬ 
sider the methods of dealing with inventions made by 
workers aided or maintained from public funds, 
whether such workers be engaged (a) as research 
workers or (b) in some other technical capacity, so 
as to give a fair reward to the inventor and thus 
encourage further effort, to secure the utilisation In 
industry of suitable inventions, and to protect the 
national interest; and (2) to outline a course of pro¬ 
cedure in respect of inventions arising out of State- 
aided or supported work which shall further these 
aims and be suitable for adoption by all Government 
Departments concerned. As at present constituted, 
the Committee consists of the following members : — 
Dr. Kenneth Lee (chairman), Mr. W. St. D. Jenkins, 
Mr. F. E. Smith, Sir E. L. Ellington, Mr. H. W. W. 
McAnally, Mr. P. W. L. Ashley, Col. W. H. D. 
Clark, Sir H. Frank Heath, Mr. A- J- Stubbs, Dr. 
H. H. Dale, Mr. W. J. Coombes, Lt.-Col. P. K. 
Lewes, Mr. P. Tindal Robertson, Sir Richard 
Gregory, Mr. D. M. Kerly, and Sir Charles A. 
Parsons. The secretary to the committee is Mr. A. 
Abbott, to whom all communications should be 
ftddressed at 16 and 18 Old Queen Street, West¬ 
minster, London, S.W. j. 

Mr. F. H. Carr, in a paper on the post-graduate 
training of chemical students for industry read at n 
meeting of the Old Students’ Association of the 
Royal College of Science on February 8, outlined a 
scheme involving the establishment of a technological 
teaching laboratory which would, in practice, be a 
miniature manufacturing concern, attached to a col¬ 
lege, providing the necessary lectures and class-room 
instruction. The plant would be available for tech¬ 
nical-scale experiments interpreting the results of 
research work from research institutions or elsewhere. 
Further, it would be utilised for the manufacture of 
those fine chemicals that are not ordinarily obtain¬ 
able in the chemical trade, and of which a restricted 
and irregular supply is required by colleges and re¬ 
search laboratories. This manufacturing laboratory 
would be conducted under conditions of strict and 
complete business organisation and discipline. A 
fundamental object of the instruction suggested would 
be the introduction of the cost factor in relation to 
power, heat, labour, material, and yield, whilst a 
spirit of reality would be maintained by disposing of 
the products so far as possible through existing trade 
channels. The nature of the work, as exemplified in 
the syllabus, would be general, and would not be 
identified with any particular branch of industry; it 
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would keep in view the necessity for a training in 
the broad principles underlying chemical technology. 
If possible, arrangements would be made for the 
students to attend manufacturing works for courses 
of practical instruction, and special teaching would 
be provided by men actually engaged in the various 
specific chemical industries. An interesting feature 
of the discussion which followed Mr. Carr’s paper was 
the united praise bestowed upon Prof. J. F, Thorpe's 
scheme—now approaching completion—of a technical- 
scale laboratory to be established as an adjunct to 
the Honours Organic Laboratory at South Kensington. 

In the January issue of Man Mr. T. A. Joyce 
describes a carved wooden coffer from British 
Columbia which has been recently acquired by the 
British Museum. It is a fine specimen of native 
work, the central panel on one side representing a 
grizzly bear protecting its cub. The eyes, ears, nos¬ 
trils, and fore-paws of the bear are inlaid with 
abalone (haliotis) shell, while the mouth of the larger 
figure is furnished with twelve graduated deer-teeth. 
Coffers of this kind were used by men of rank for 
storing valuable property, such as the hereditary in¬ 
signia worn by individuals who had the right of imper¬ 
sonating certain legendary and supernatural beings .at 
the winter ceremonials. The British Museum is in¬ 
debted for the coffer to Mr. St. George Littledale, 
who obtained it and generously presented it to the 
nation. 

Some time ago the Library Association instituted 
examinations in librarianship and granted certificates 
on the result. From the report of a discussion opened 
by Dr. W. E. Hovle, and printed in the Museums 
Journal for February, it appears that the Museums 
Association contemplates similar action. Taking as a 
sine qua non a high standard of general education, 
the next essential is a good grounding in the par¬ 
ticular branch of knowledge appropriate to the candi¬ 
date’s proposed work. Lastly follows a special train¬ 
ing in museum administration and methods. Clearly 
it is in this last that the difficulty lies, both for 
1 raining and for examining. Perhaps the most prac¬ 
tical suggestion made in the discussion was that an 
apprenticeship should be served in the national 
museums. To some extent, by force of circum¬ 
stances, that has been the case in the past, but it 
was not an accepted or organised method. Whether 
a man is to stay in the central museum or whether 
he is to take a post in the provinces, it is most desir¬ 
able that he should pass through the mill and learn 
his business in the administrative and technical 
departments from the bottom upwards. 

The first part of vohWv. of the Quarterly Journal of 
MicroscAtyical Science marks a new era in the history 
of that well-known periodical. Prof. E, S. Goodrich 
has succeeded Sir Rav Lankester as editor-in-chief, 
and nt the same time the publication has passed 
from, the hands of Messrs. J. and A. Churchill into 
those of the Oxford University Press. Unfortunately, 
these changes are accompanied by a rise in price 
from 12s. 6 d. to if. is. per number. We hope that 
this increase will not be counterbalanced by a corre¬ 
sponding decrease in the number of subscribers, 
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The current issue of the Quarterly Journal of 
Microscopical Science (vol. Jxv., part i) contafhs a 
rather startling paper by Mr. Arthur Bollcs Lee on 
“The Structure of Certain Chromosomes and the 
Mechanism of their Division,” After describing the 
animal chromosome as consisting normally of an 
axial core of basophilous chromatin twisted into a 
screw-like form with a spiral flange, and an invest¬ 
ing sheath with acidophilous staining properties, he 
proceeds to deny that the longitudinal splitting of 
chromosomes which has formed the basis of so much 
theorising really takes place. According to Mr, Lee’s 
view, the double character so suggestive of longitudinal 
splitting arises from the close approximation of the 
limbs of an originally V-shaped chromosome, and 
the division of the chromosome really takes place by 
rupture at the apex of the V. It will be interesting 
to see what other cytologists have to say about this 
iconoclastic statement. 

Wk have received a copy of a special issue of Die 
Naturwissenschaften commemorating the twenty-fifth 
anniversary of the discovery of X-rays by Prof. Rontgen. 
A portrait of the discoverer forms the frontispiece, 
but is a rather disappointing reproduction. Original 
articles are the attraction, and are written by men 
well known in their respective spheres. Four out 
of the eight articles are devoted to the part which 
can be played by X-rays in the determination of 
atomic structure in crystals and other substances* 
The technical developments in the manufacture of 
X-ray tubes are described by Knipping in a brief 
article, the medical uses of X-rays being dealt with 
by Levy-Dorn. Radiographic reproductions receive 
scant justice, owing to the poor quality of the paper 
used. The issue concludes with a long article by 
Pfeiffer on the vital part which X-rays have played 
in many problems in chemistry. 

In the November, 1920, issue of the Journal de 
Physique et le Radium, M. A. Dufour describes his 
cathodic oscillograph, which gives a photographic re¬ 
production of any phenomenon which can be trans¬ 
lated into a constant or variable magnetic or electric 
field so long as the frequency involved does not exceed 
io* per second. The cathode rays utilised are pro¬ 
duced at a plane cathode at the top of a vertical tube 
and are fired down through a pierced anode into a 
bell-shaped metal chamber, at the bottom of which a 
fluorescent screen or a cylindrical photographic film 
can be placed. The chamber can be exhausted, and 
provision is made for magnetic control from outside 
of the motor which rotates the cylinder. The electric 
or magnetic field is applied to the rays at the top of 
the bell chamber, and for low frequencies the cathode 
rays are moved parallel to the axis of the cylinder, 
which itself rotates at a uniform rate. For high 
frequencies the photographic film remains at rest 
while an auxiliary oscillation of low frequency but 
large amplitude at right angles to that to be studied 
is imparted to the rays. In order tq prevent over¬ 
lapping of the curves, a further slow motion of the 
ray parallel To the original motion is introduced by 
the slow change of a second auxiliary magnetic field* 
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* JlBttm the British Journal of Photography 
f& n that at the meeting of the Royal 

Phyotographk Society held on February 9, Mr. Thome 
Bfefafr and Dr. L. A. Levy introduced “a new X-ray 
■jfljgrfe reducing exposure to one-twenty-fifth,” and 
litf&cated its special application to radio-metallurgy. 
The plate is distinguished as the Imperial u Impex.” 
It* extraordinary sensitiveness is obtained by incor- 
porating the intensifying screen with the plate. The 
screen consist* of a layer of calcium tungstate in 
soluble gelatine, and is coated on top of the emulsion 
which is hardened, so that after the exposure the 
screen can be dissolved off by water at ioo® F. and 
development then carried out as usual. The screen 
being in optical contact with the emulsion, an 
** Infinitely smaller ” quantity of calcium tung9tate is 
necessary to give the required intensification. The 
new plate takes a little longer to develop than usual 
{say 25 per cent.). The size of the particles of the 
calcium tungstate is some two or three times that of 
the particles of silver salt in the emulsion. 

The hope has often been expressed that means 
might be found for desensitising a photographic plate 
after its exposure, so that its development might be 
done without the extreme precautions that are neces¬ 
sary as to the light employed. This applies with 
the greatest force to highly sensitive panchromatic 
plates, which stand so very feeble a light that most 
persons prefer none at all, trusting to the time of 
treatment that is supposed to be suitable to the tem¬ 
perature of the developer. It has been found that 
certain substances possess the desired effect to a 
greater or less degree, but for one reason or another 
they have not proved acceptable. But “ desensitol, ” 
which has just been put upon the market by Messrs, 
Ilford, Ltd., is simple to use and very effective. It 
i* a solution of a red dye, and it is only necessary to 
dffute it with 50 parts of water and immerse the 
exposed plate in it, then after one minute the light 
may be increased to from 200 to 800 times the bright¬ 
ness that would previously have been safe, and the 
plate transferred to the developer and watched in 
comfort. From a scientific point of view there are 
many interesting points about such desensitising 
action, and we hope that we shall soon see the results 
of investigations into the changes, if any, produced 
by the desensltiser in the form of the characteristic 
curve and the proportional colour sensitiveness of 
platen of various kinds. 

There can be very few officers who served in 
jfyance who are not familiar with the co-ordinate 

' reference card which was issued by the War Office to 
facilitate * map descriptions and map measurements 
after the introduction of the application of a cartesian 
grid to in Service maps up to scales of 1:40,000. The 
same Idea Is embodied in the " Romer graph 
plotter” (A. O. Thornton, Ltd*, Paragon Works, 
49 Wig Street West, Manchester). A rectangular 
piece of cardboard (or celluloid), Is graduated 

along it* edges with the zero graduations at the top 
the' bottom left-hand corners. By this 
meant, given two rectangular axe*, a point of given 
ctMfrdinates can be plotted and the co-ordinates of a 
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given point read off without the use of squared paper 
and as accurately as would be possible if squared 
paper were employed. The advantages are obvious. 
Accurate graphs can be drawn in ordinary note-books 
or on ordinary paper; the attention of the student is 
concentrated on the graph rather than on the axes; 
and, more important still, the expense involved in the 
purchase of squared paper, by no means a small item, 
is avoided. Teachers of mathematics and science 
will probably not regret giving this instrument a 
trial. * 

A kinematograph projector of a new type was 
demonstrated by Mr. R. J. Trump at the Imperial 
College, South Kensington, on February 10. The 
invention of Mrs. Kingsley-Higginson, it employs, in 
place of the shutter and intermittent film-feeding gear 
of the ordinary machine, a continuously rotating ring 
of mirrors to stabilise the image and effect the change 
of picture while the film is run uniformly through the 
machine. The beam of light is thus always passing 
unobstructed to the screen, and the alternations of 
light and darkness produced by the shutter, which 
constitute the flicker of the ordinary projector, are 
avoided. The new apparatus can be run quite slowly 
if required, and in any case there is no necessity to 
speed it up in the way that is at present usual. The 
change of picture takes place zone by zone across the 
screen, which always shows a full image, derived 
from parts of two successive pictures, on the film. 
The facets on the ring of mirrors are so arranged and 
set at such an angle that the two lights from the two 
partial film-pictures which are present at any instant 
in the gate are separated and transposed into their 
correct positions on the screen, and join up to form 
a complete image. There is no dark period and no 
overlapping or dissolving of the successive pictures 
into each other, as the first picture disappears at pre¬ 
cisely the same rate that the second takes its place. 
A good and sharply defined image is obtained. The 
advantages of a uniform feed for the film are con¬ 
siderable, in that the wear and tear upon it are much 
reduced and the risk of breakage is negligible. The 
application of the same principles to kmem’&photot 
graphy is under consideration, and there is every 
expectation that useful results will be obtained. 

Messrs. Sothkby, Wilkinson and Hodge will sell 
by auction at their galteries at 34 and 35 New Bond 
Street, W.i, on Thursday and Friday, March 3 and 4, 
a large number (509 lots) of valuable works dealing 
with natural history and travel, the property of the 
late Dr. F. du Cane Godman. Many rare books are 
included, also several long runs of scientific journals 
and transactions of learned societies. The catalogue 
should be of great interest to many readers of Nature. 

Sir William Tilden has written for publication by 
Messrs. George Routledge and Sons, Ltd,, a book on 
"Famous Chemists : The'Men and their Work,” in 
which the lives of twenty-one leading chemists, from 
Robert Boyle to Sir William Ramsay, will be dealt 
with in a non-technical .manner. The sketches, 
while chiefly biographical in character, will give 
attention to the social and political conditions of the 
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timet In which the subjects dealt with lived, in order Messrs. William Wesley and Son, of 28 Essex Street, 

to show the relation of discovery in physical science • Strand, W.C.2. Both firms are well known* in the 
to the progress of civilisation, world of science as booksellers and publishers, of 

repute. The business of John Wheldon was estab- 
A somewhat novel way of keeping a book up to lished in 1844, and was concerned mainly with 

date, other than by issuing new editions, has been supplying collectors and institutions with scientific 

devised by the Cambridge University Press, which works; recently it has developed in the direction of 

has projected a series of monographs intended to economic and applied natural science. Of particular 

serve as supplements to Dr. Norman R. Campbell’s value to the new firm will be the collection of scientific 

“Modern Electrical Theory/* The series will be journals held by John Wheldon and Co. The business 

edited by Dr. Campbell, who, however, will not write of William Wesley and Son was established in 1855, 

ail the volumes. The first three monographs will and dealt similarly with books and journals of science, 

deal with spectra, the quantum theory, and the con- A valuable side of the firm's activities, which wifi be 

stitution of atoms and molecules. It is proposed that continued by the new company, is the numerous 

the series shall correspond roughly with the chapters agencies which are held for the sale of publications 

of the original book, and eventually supersede the of foreign and Colonial Governments and societies, 

latter. The establishments will be carried on in future in the 

name of Messrs. Wheldon and Wesley, Ltd., under 
Announcement is made of the amalgamation of the guidance of Mr. H. K, Swann and Mr, E. F. 

the firms of Messrs. John Wheldon and Co., of Wesley, who have been managers and proprietors of 

38 Great Queen Street, Kingsway, W.C.2, and their respective firms for a number of years. 


Our Astronomical Column. 

A Study of the Stars of Type N. —The stars of These changes are closely analogous to those in the 
type N (Secchi’s fourth type) are of great interest; Md stars, 
they were formerly supposed to be near the end of 

their career as suns. However, their concentration The Madrid Observatory.— The Anuario of the 
in the galaxy is a proof of great distance, and shows Madrid Observatory, 1921, in addition to the usual 

that they' are in the giant stage. Lick Observatory tabular astronomical data, contains full details of 

Bulletin No. 329 contains a photographic study of sun-spots and prominences during 1910, with dia- 

the spectra of two bright stars of the class, 152 Schjel- grams of remarkable prominences, including the great 

lerup and 19 Piscium, by C. D. Shand, Lines in May one seen during the total eclipse. There is also 

these spectra are very numerous, which increases the an article on the spectrum of Nova Cygni 1920 by 

difficulty of'identification. The presence of carbon, P. Carrasco, Spectra, photographed at Madrid on 

hydrogen, iron, titanium, vanadium, chromium, nineteen days between August 23 and September 29, 

sodium, manganese, calcium, scandium, and yttrium are reproduced in a manner making it easy to trace 

is certain; four other elements are suspected. It is the progressive changes. There is a full table of 

difficult to decide whether apparent bright lines are wave-lengths of lines, with probable origin, and Com- 

really emission lines or mere spaces between absorp- parison with the spectra or a Cygni and 0 Orionis. 

tioh lines; the author inclines to the former view. The earliest spectra (August 23-24) are almost purely 

The most striking feature of the spectra is the absorption spectra. The bright bands are traceable on 

“Swan” carbon spectrum; the cyanogen bands are August 25 and conspicuous from August 27 onwards, 

also prominent, and possibly carbon monoxide is The volume also contains the meteorological observa- 

indicated. The suggestion is made that the oxygen tions made at Madrid Observatory in 1919. 

present may all combine with carbon, thus explaining 

the absence of titanium oxide, which is prominent in " Popular Astronomy in Sweden. —Populdr Astro - 
the M stars. ^ nomisk Tidskrift is an attractive and well-illustrated 

Many of the N stars are variable, resembling in this periodical the publication of which was commenced 

point the Md stars. It was formerly suggested that last year bv the Swedish Astronomical Society under 

the variability of these faint red stars is due to in- the editorship of S, Arrhenius, K. Bohlin, N. V. E, 

cipient crust formation, which caused accumulation of Nordenmark, and H. von Zeipel. The articles In 

heat within, leading after a time to the melting of Hafte 3-4 deal with Nova Aquilse, the moving cluster 

the obstruction. However, the discovery that these of the" Hyades (for which a parallax of 0*027* 

stars belongto the giant class renders the crust theory found), and Dr. Harlow Shapley’s work on the 

unlikelw Dr. Merrill recently suggested an alterna- globular clusters. Mr. Nils Tamm contributes an 

five; he postulates a veil of blue smoke above the illustrated article on the Kvistaberg Observatory; the 

photospheres of these stars, producing almost complete work during 1920 included studies of Mars, Jupiter, 

absorption of the shorter waves, and also to some Saturn, nebular photography, and magnitude deter- 

extent obstructing the longer heat-rays. An accumula- minations of Nova Cygni. Mi. Gyllenskdld rnro* 

tion of heat results which may suffice to vaporise the duces several pictures of auroral streamers, including 

occulting clouds of carbon, so that a temporary some interesting photographs obtained at StyBaekcro, 

increase of light occurs. Lapland, in 1910. Some artificial aurorae obtained by 

Spectral changes at various stages of the cycle are Birkeland by cathode rays are Illustrated, end the 

discussed. The bright hydrogen lines are most intense forms deduced from His theory are discussed and 

at maximum and practically absent at minimum, at shown to agree very closely with the streamersof the 

which time the carbon absorption becomes stronger. solar corona in the eclipse" pfiqpt. *, * 
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and Technical Workers in the United States Civil Service. 


By Major A. 

T HE work of our Civil Service National Council 
in producing a scheme for reconstruction deal¬ 
ing with the clerical and manipulative workers in 
British Government Departments has its counterpart 
In that of a Congressional Joint Commission appointed 
by the United States Senate to investigate the 
remuneration and conditions of employment and the 
need for reform in the Civil Service of the Republic. 
The Joint Commission commenced its inquiry in 
March, 1919, and completed its report on reclassifica¬ 
tion and readjustment of compensation In March last. 
The report has now been published, and provides an 
interesting and illuminating commentary on the 
conditions which prevailed in the American Service 
before the war, the bewildering and chaotic multiplica¬ 
tion of class within class, the gross anomalies in 
salaries, the absence of any just and sane retirement 
scheme, and the accentuation of this unsatisfactory 
stafe of affairs by war conditions. In this respect 
Washington appears to have suffered far more than 
London by the introduction of the “business man" 
element into its administrative service. 

The findings of the United States Commission are 
particularly interesting in those sections devoted to 
the scientific, technical, and professional classes— 
classes, incidentally, which are not yet being con¬ 
sidered as a whole by our own National Council. 
While recognising that the Government Service pos¬ 
sesses distinct advantages for these classes, it con¬ 
siders that the advantages are offset to some extent 
by certain personal restrictions generally unknown in 
the academic and business world. It finds that “there 
is serious discontent, accompanied by an excessive 
turnover and loss, among its best-trained and most 
efficient employees, 99 and that “the National Service 
hasbecome unattractive to a desirable type of 
technical employee." It emphasises the melancholy 
fact that the advance in the rate of turnover among 
the scientific technical employees has been three times 
as fast as the advance for clerical employees; for the 
former class the average advance in salary on leaving 
the Government Service was 53 per cent. The 
resignation curve at the Patent Office is still going 
up so rapidly that this Department has almost ceased 
functioning. 

To remedy this alarming state of affairs the Com¬ 
mission urges that every effort should be made to 
stimulate initiative and * originality on the part of 
scientific and other professional workers. “It is 
peculiarly appropriate that the Federal Government 
should take the lead in research work of all kinds, 
but 3 t cannot do so unless it is able to attract and 
retain independent thinkers of the highest type. The 
reduction of red tape to a minimum, the encourage¬ 
ment of freedom of thought and action to a maximum, 
and the direction of research by thoroughly trained 
Investigators would all assist to make this possible." 
This passage might with equal justice and apposite¬ 
ness nave been written as a commentary on the posi¬ 
tion of scientific workers in our own Government 
Departments' 

For scientific and technical staffs under the re- 
dasslficatlon scheme the following titles of classes 
have been adopted ^Junior, Assistant, Associate, Full 
Rank (iflfdicflted by the absence of any adjective), and 
Sentort The following table gives the salaries recom¬ 
mended fbr the various grades in dollars and .£ 
sterling (calculated on an exchange value of £1- 
dollar#). The rates of pay for skilled mechanics 
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and unskilled labourers in the service *of the State 
are also given for purposes of comparison ; 


Scientific and Technical Workers . 


Junior . 

Minimum 

$1800 

1 ncrement 

$120 

Maximum 

$2160 


£515 

j £34 

£6*7 

Assistant 

$2400 

$120 

$3000 


£687 

£3+ 

£»S7 

Associate .. 

$3240 

$120 

$3840 


£9* 

£34 

^1096 

Full Rank (physicist, 


chemist, civil en¬ 
gineer, etc.) 

$4140 

$l8o 

$3040 

Senior . 

£u*S 

£s* 

^Ji 445 

No fixed 

scale 

Skilled mechanic ... 



$2100 
£600 
$ 1140 

Unskillcd labourer ... 






£& 


In addition to the above, it is recommended that 
the cost-of-living factor should be taken into account 
in determining salary scales. 

For the senior-class administrative, scientific, 
technical, and other professional workers no fixed 
scales of salary are recommended. It is con¬ 
sidered that “ the incumbents of these one man or 
woman positions are the real leaders of the Civil 
Service of the Republic," and rigid salary scales might 
prevent their entrance or retention In the Service. 
The scales quoted apply to all scientific and technical 
workers employed by the State except medical officers, 
whose initial salaries are lower and increments larger, 
but whose final salaries are also lower than those 
quoted above. The qualification for appointment as 
a junior scientific or technical worker is apparently 
the same as that laid down for similar appointments 
under the Government of this country. 

It is laid down as a principle that there should be 
no discrimination on account of sex; men and women 
should receive equal pay for equal work, and the door 
of promotion should be opened impartially to members 
of both sexes. 

Among other noteworthy recommendations by this 
Commission are the following : 

(1) The appointment of an Advisory Council of 
twelve members to the Civil Service Commission ; six 
to be nominated by the President of the United States 
and six to be elected by the employees. 

(2) The adoption of an efficiency rating system to 
govern promotions, demotions, and increments. 

(3) Interdepartmental promotions. 

(4) Upon appointment to a position in a particular 
class an employee should be paid at the minimum 
rate prescribed for such class. 

(5) Annual leave to be uniform throughout all 
classes of employees, viz. 2} days per month. 

(6) Investigation as to the possibility of the adapta¬ 
tion of psychological tests to the selection of candi¬ 
dates^ for the Civil Service. 

It is improbable that the last two recommendations 
would be likely to find much favour in the eyes of the 
British authorities. As for an efficiency rating system, 
it is easy to predict the difficulty that will be experi¬ 
enced in adapting any such 'scheme to scientific 
workers; in its report the Joint Commission recog¬ 
nises this fact. 

Ift a detailed criticism of the Reclassification Report 
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Dr, Edward B. Rosa* of the U.S, Bureau of Stan¬ 
dards, lays stress on the departure from established 
custom which is entailed by the fourth recommenda¬ 
tion. He considers that such a system will make the 
State Service the refuge of the mediocrity, since there 
is no incentive to the individual worker. He would 
wish to see initial salaries determined by the promise 
of the candidate for a class. 

The most serious objection which can be raised to 
the report is the almost complete failure of the Joint 
Commission to suggest a remedy for a disease which 


| is only tob prevalent in the United States Service; the 
I lack of co-ordination and co-operation .fai. research. 
Before the war each Department was watertight, the 
idea being to prevent the overlapping of research— 
I which many consider vital to its prosecution—and 
j consequent waste. It is not clear that arty particular 
! attention has been paid to this aspect of departmental 
j practice. Above all, it is not evident that the Com- 
| mission has fully appreciated the possibilities of the 
j co-ordination of research and other scientific Depart¬ 
ments of the State. 


Efficiency in Industry. 


W E referred last week to the comprehensive 
exhibition at Olympia organised under the 
auspices of the Daily Mail with the object of en¬ 
couraging modern methods of increasing efficiency by 
the application of scientific principles. The range 
covered is large, dealing as it does with education, 
commercial organisation, factory equipment, and 
general industrial matters, but the keynote of apply¬ 
ing scientific rather than haphazard methods to 
obtain the improved results now so badly needed runs 
through it all. 

Scientific education is represented on the stand of 
the University of London, where, among other 
things, is to be found an interesting 1 display exem¬ 
plifying the development of the thermionic valve, 
which is the basis of most modern wireless tele¬ 
graph work. This goes back to lamps fitted with 
internal plates by Prof. j. A. Fleming in 1887-89 for 
the study of the unidirectional conductivity effect dis¬ 
covered by Edison in 1883. Some of the original 
oscillation valves made as a reshlt of these researches 
in 1904, and practically used in wireless telegraphy, 
are also shown. The later developments of the three- 
electrode valve are exemplified bv a large number of 
valves of different design, including the form to 
which de Forest gave the name of the “audion.” A 
recent four-electrode valve of Prof. Fleming’s own 
design is to be seen, and the very latest development 
in wireless telegraphy is exemplified by a large trans* 
mitting valve made by the Marconi-Osram Valve Co. 
Some historic apparatus used by Sir William Ramsay 
in his researches upon the rare gases is also shown, 
and a collection of historic electrical apparatus from 
the laboratories of King’s College includes some used 
by Clerk Maxwell. 

Sheffield University shows exhibits relating to the 
production of cupro-jikkel and some special apparatus 
developed by the department of glass technology. 
Armstrong College, Newcastle, shows Dr. Bedson’s 
apparatus for the investigation of coal-dust explosions 
and the inhibitory power of inert dusts. A small 
amount of the dust mixture to be tested is blown by 
a puff of air on to a heated platinum wire in a glass 
bulb* and the sudden rise of pressure due to the 
little explosion is noted. Another educational exhibit 
is that of Loughborough College, Leicestershire, 
which is largely devoted to the wdrk of students of 
the college. The technical training of partly disabled 
men occupies "a deservedly large section of the exhibi¬ 
tion, where the men are seen working at their various 
trades.' An interesting exhibit relating to Industrial 
efficiency is that of Major F. B. Gilbreth, consisting 
of a working laboratory for the recording of the 
actual movements of operatives in performing any 
given operation with me view of determining the 
most economical and least fatiguing way in which 
it can be carried out. 

: Among exhibits id the genera! engineering section 
it is interesting to see the Constantinesco wave system 
of power transmission working rock drills and other 
NO. 2678, VOL. I 06 ] 


appliances on the stand of Messrs. W. H. Dorman 
and Co., Ltd, Attention should also be directed to 
an instrument for the regulation of temperature shown 
by British Oil and Fuel Conservation, Ltd. This is 
known as the Freeman precision control, and depends 
on the change of volume of the air in a bulb placed 
within the furnace or other chamber being heated. 
The expansion and contraction of the air drive a 
little column of mercury up and down an inclined 
tube, causing it to open or dose a contact which, by 
means of a relay arrangement, controls the valve or 
other device regulating the supply of the heating 
medium. 

Various branches of electrical engineering are 
represented in the comprehensive exhibit ol the 
British Thomson-Houston Co., Ltd., including an 
electric welding plant in operation. Particular atten¬ 
tion may be directed to a portable Rdntgen-ray outfit 
employing the Coolidge tube with heated cathode. 
This is arranged to make up into four easily carried 
packages, and can be erected at the bedside of a 
patient. It is worked by means of a small trans¬ 
former, with or without a rotary converter, from 
any ordinary direct, or alternating-current supply 
circuit. The power required is about 600 watts. 
Another remarkable piece of portable apparatus is a 
wireless receiving set, weighing no more than ao lb. 
and needing no external connections, which will pick 
up messages from the chief Continental stations. A 
rectifier for charging small batteries from alternating- 
current .circuits, acting on the same principle a* the 
thermionic valve, is also shown. 

A representative display of wireless telegraph 
apparatus is made by the Marconi Wireless Tele¬ 
graph Co. A complete 3-kw. valve transmitting 
station for land use is shown, as well as several 
smaller sizes of valve receiving and transmitting 
equipments down to a 30-watt portable apparatus. 
Demonstrations are given by means of the “radio- 
megaphone,” which is a combination. of a wireless, 
telephone receiving apparatus and a Creed “Stehtor- 
phone.” This latter in its ordinary form, is a. loud¬ 
speaking gramophone in which the record actuates a 
valve controlling a flow of compressed air, and gives 
purer and more powerful sounds then the ordinary 
gramophone. A large example used in this Is. 
placed in the gallery, where It discoursesTtauWe^etc,* 
which can be heard all over the building. In the 
“radio-megaphone,” however* the gramophone needle 
is replaced by a piece of specially, designed apparatus 
which enables the wireless telephone nepelvp* tp 
actuate thfe control valve. One Of these combination 
instruments .on the Marconi stand i£ usedto make 


aqdlblfe the tinrte-sigpqte 
Tower and fyotn Nauet?* and to 
; speech film , a small, wireless statlrinaf 


Menaces are also 
In the Morse code at a 
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Ordinary type automatically on the neighbouring 
stand i$f Messrs* Creed and Co., Ltd, The Creed type 
of printer was recently described in Nature (December 
9* 1920, p, A72). The apparatus here exhibited is of 
the improved form, in which the use of compressed 
air is entirely done away with and a revolving type- 
wheel takes the place of the lever typewriter 
mechanism of the older apparatus. The main prin¬ 
ciples of the selecting arrangement whereby the 
Morse message is tran^ated into type are the same. 
The new instrument has a working speed of 175 words 
per minute. 

The most complete line telegraph exhibit is that of 
the Eastern and Associated Telegraph Companies, 
which includes a complete set of apparatus as used 
on a long cable circuit. This works with a Creed 
printer of the older pattern used with the Muirhead 
type of receiving perforator. Among objects of his¬ 
torical interest is an example of the original form of 
the Kelvin siphon recorder. Attention may also be 
directed to examples of different forms of relays used 
in cable work and an example of an “electrolytic 
magnifier, 11 which is somewhat similar to a relay 
except that instead of containing actual contacts that 
are opened and closed by the galvanometer portion 
of the apparatus, the moving pointer alters the rela¬ 
tive position of wires dipping into an electrolyte, and 
makes an alteration of resistance which affects the 
balance of the duplex circuits and actuates the receiv¬ 
ing apparatus accordingly. 

Recent advances in optical science are exemplified 
by the exhibits of Messrs. Chance Brothers, Ltd. A 
special feature is the demonstration of the properties 
of "Crookes" glass for ophthalmic purposes, which 
relieves the eyes from strain by absorbing the ultra¬ 


violet rays while allowing the whole of the visible 
spectrum to pass. The company also exhibits for the 
first time a new “daylight" glass, by the aid of 
which colours may be matched by artificial Light 
exactly as in daylight. This is a glass of a bluish 
tint which is accurately balanced in colour against 
the source of light to be used so as to absorb a seko 
tion of the rays and to allow a mixture to pass through 
which approximates very nearly to daylight. The 
problem is attacked in a different manner by the 
Sheringham Daylight, Ltd., who show specially con¬ 
structed reflecting shades which achieve a similar 
result by reflection instead of by transmission. In both 
cases the source of light employed is the half-watt 
lamp. Another optical instrument which should not 
be missed is the Optophone, which enables the blind 
to read from ordinary type. This has already been' 
fully described in Nature (May 6, 1920, p. 205, and 
August 5, 1920, p. 722), and is exhibited by Messrs. 
Barr and Stroud, Ltd. 

A very comprehensive example of the methods of 
modern medical research is presented by the display 
arranged by the Middlesex Hospital, which includes 
a large number of prepared sections relating to 
parasites and bacteria mounted in microscopes. Ap¬ 
paratus is also shown typifying the methods used 
both for routine and research in photomicrography, 
Rontgen-ray work, arid various branches of bio¬ 
chemical and physiological investigation. St. Mary’s 
Hospital Medical School has also an exhibit relating 
to the part played by medical research in the promo¬ 
tion of industrial efficiency. Among the subjects 
illustrated are breathing apparatus for diving, mining 
rescue work, and gas protection. Apparatus for the 
recording of muscular effort is also shown. 


Human Tails. 


A T a meeting of the Royal Anthropological Insti¬ 
tute held on February 8, Dr, W. H. K. Rivers, 
president, in the chair, Prof, Arthur Keith, in making . 
a report on a specimen of a human tail which had 
been bequeathed to the institute by the late Dr. J. C. 
McLachan, of Halifax, Yorks, took occasion to review 
the present state of our knowledge regarding the 
Occurrence of true tails in human beings, 'lhe speci¬ 
men submitted was a true human tail exactly similar 
to one very completely examined by Prof. Ross Harrison 
and described by him in the Johns Hopkins Hospital 
Bulletin of 1901. Prof. Harrison’s specimen, which 
was removed from a boy aged six months, was 40 mm. 
long at birth, 70 mm. long when excis&d, contained 
striped muscle, and movea under various emotional 
states. Dr. McLachan’s specimen was removed from 
a girl aged three months, measuring 105 mm. long 
in Its preserved state, 11 mm. in diameter at ihe base, 
and tapering to a conical point. It also contained 
strands of striped muscle, and must have had the 
power of movement. As is the case in all such speci¬ 
mens* with three recorded exceptions, no vertebra 
present, nor could any segmental arrangement 
ta observed in the central core. The skin edvering 
the tail was studded with hair-roots and sebaceous 
1 sweat glands. , , r 

' Thanks to the labours of Kernel and Eire, and of 

Prof, Streeter, of the Carnegie Institution, and of 
td* pmtBi our knowledge of the development of a 
two tafl in tfcte human embryo may now be regarded 
ar complete. At the end of the fifth week of develop- 

mwrt,^ the «ietabnw-'$»\iaiapr^ 5 

cauMlhl begin to be 

**0^ j , , fin tail-bud represented by the 

tat!.* By the ta^nnihg of the 
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seventh week, when the embryo is about 12 mm. long, 
the human tail reaches its maximum growth and 
differentiation, there being then eight to ten caudal 
segments within the projecting conical tail. In the 
seventh week retrogression of the terminal and free 
segments takes place, and towards the end of the 
eighth week, when the foetus measures about 25 mm. 
(1 in.) in length, the surviving four or five basal or 
coccygeal segments become submerged, drawing with 
them the terminal atropic segments, the point of dis¬ 
appearance of the terminal atropic part being marked 
by a dimple. The caudal appendage which occa¬ 
sionally occurs in children represents a persistence 
of the terminal segmented part of the tail which 
normally atrophies by the end of the eighth week. 

The disappearance of the tail from the body of man 
is not a human, but a pre-human problem. It is 
part and parcel of the wider problem of how and 
when the upright, or, as Prof. Keith would prefer 
to call it. the orthograde, posture was evolved. The 
orthograde group of Primates is represented to-day by 
the gibbon, orang, chimpanzee, gorilla, and man'',; in 
all of them the muscles of the synne, and of the thorax 
and abdomen, and all the spinal and other nerve 
reflexes which regulate the action of muscles, have 
been transformed to suit the orthograde posture; in 
all of them the external tall has disappeared and 
the basal or pelvic vertebrae of the tail have been 
reduced to a coccygeal form. The tail is more vestigial 
in the primitive small-brained gibbon than in man ; it 
is the discovery of a pre-giy>On stock which should 
give us the history of the disappearance of the human 
tail, and from the scant data at present available we 
may Infer that such a discovery is likely to be found in 
strata tying well towards the base of Tertiary deposits. 
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In pronogradc apes, as in four-footed animals, the 
tail is* made up of two parts which are structurally 
and. functionally t quite different. The free or terminal 
part is put to many uses; the pelvic or basal part is 
always associated with a visceral function. To it the 
rectum is always attached, and certain muscles which 
guard the pelvic outlet act upon the pelvic segments 
of the tail and use it as a perineal shutter. It is the 
external or post-pelvic segment of the tail which has 
disappeared from the body of man and the orthograde 
apes; the pelvic part has survived as the coccyx, and 
its visceral musculature as the levator ani muscle. 
With the evolution of the upright posture the pelvic 
muscles which act on the tail liad to bear the steady 
burden of the abdominal viscera—had to be in action 
as long as the orthograde posture was maintained. 
They could not serve In the support of the viscera 
and the movements of the tail at the same time. 
Hence only the pelvic part of the tail was retained— 
the part on which the pelvic musculature acted. In 
pronograde apes the pelvic visceral musculature is 
attached to the peculiar chevron-like bones (haemal 
arches) placed beneath the pelvic vertebrae of the tail; 
the reappearance of haemal arches in the human 
embryo during the second and third months of 
development may be regarded as definite proof that 
man cdlfnes of a pronograde ancestry. Tarsius spec¬ 
trum, for which Prof. Wood-Jones claims a special 
human relationship, is devoid of all features which 
mark the orthograde group of Primates; in its tail 
and tail musculature Tarsius is a pure pronograde 
Primate, 


University and Educational Intelligence. 

Birmingham. —The Doncaster Laboratory for Re¬ 
search in Mining is to be transferred to Birmingham 
University, under the directorship of Dr. J. S. Hal¬ 
dane, who has accepted the post of honorary pro¬ 
fessor, 

Cambridge. —The council of St. John’s College has 
appointed Dr. T. J. 1’A. Bromwich to be prelector in 
mathematical science. 

An interesting report issued by the Board of 
Research Studies shows that there are at present in 
residence seventy-two students admitted as candidates 
for the Ph.D. degree. The largest number working 
at any one subject is thirteen for physics. Botany 
and chemist* y with eight each come next, followed 
by English and history with seven each. Graduates 
of British universities number thirty-three; sixteen 
come from Colonial universities, ten from India, and 
six from the United States. 

An analysis of the voting last term on the admis¬ 
sion of women as members of the University shows 
that there was a majority of 33 out of a poll of 405 
among the resident teachers in the University in 
favour of their admission. The University professors 
also supported the proposal by 27 votes to 15. 

Honorary degrees of LL.D. were awarded on 
Saturday to Sir Patrick Manson, G.C.M.G., and Dr. 
Albert Calmette, of the Pasteur Institute, Paris. 
Prof. J. Hjort, the oceanographer and marine bio¬ 
logist, was also given the honorary degree of Sc.D. 

Mr. H. G, Carter has been appointed director of 
the Botanic Gardens. 

London. —The Prince of Wales has consented to 
attend the graduation dinner on the evening of May 5, 
on the afternoon of which day he wilt receive the 
honorary degrees of Master of Commerce and Doctor 
of Sciences, and will reply to the toast of 14 The New 
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Graduates." The Guildhall has been kindly placed 
at. the disposal of the University for this purpose by 
the Lord Mayor and Corporation, and the Lorf Mayor 
has accepted an invitation to be present,' 

Dr. Anne Louise Mcllroy has been appointed to 
the University chair of obstetrics and gynaecology 
tenable at the London School of Medicine for Women, 

Prof. J. P. Hill has been appointed to the Uni* 
versitv chair of embryology tenable at University 
College, 

The degree of D.Sc. in botany has been conferred 
on Miss K. M. Curtis, an internal student of the 
Imperial College (Royal College of Science), for a' 
thesis entitled “The Life-history and Cytology of 
Svnchytriurn cndobioticum (Schilb.), Perc., the Cause 
of War! Disease in Potato.” 

The Graham Legacy Committee has appointed Mr. 
V. R. Khanolkar to the Graham scholarship in patho¬ 
logy for two years from April 1, 1921. The value of 
the scholarship is 400!. a year. Since October last 
Mr. Khanolkar has been assistant bacteriologist in 
University College Hospital. 

In response to the recent appeal of the University 
of Edinburgh for 500,000!., the sum of 2oo,oooZ. has 
now been subscribed. 

Mr. W. D. Eg gar will deliver a course of four 
lectures on Greek mathematics at Gresham College, 
Basinghall Street, E.C., on Tuesday to Friday, 
March 1-4, at 6 p.m. Admission will be free. 

Prof. E. W. Scripture, formerly of Yale Univer¬ 
sity, has been appointed to the faculty of the Uni¬ 
versity of Hamburg for the summer semester. He 
will lecture on English philology and experimental 
phonetics. Two articles by Prof. Scripture on the 
nature of vowel sounds appeared in Nature for 
January 13 and 20, 

An election of Beit fellows for scientific research is 
to take place on or about July 15 next, and the latest 
date upon which applications can be received is 
April 19, Forms of application and Information 
respecting the fellowships are obtainable by post from 
the Rector, Imperial College of Science ana Techno¬ 
logy, South Kensington, S.W.7. 

In connection with the 1920-40 Science Research 
bund of Girton College, Cambridge, a fellowship of 
300!. a year tenable for three years is being offered 
by the college for research in the mathematical, 
physical, and natural sciences. Particulars of the 
fellowship may be obtained from Miss Clover, Coleby, 
Grange Road, Cambridge, and applications for the 
fellowship will be received by her not later than 
March 31 next. 

A course of four public lectures on “The History 
of Plant Delineation*’ will be given in the lecture* 
room of the botany department of University College, 
London, on Wednesdays at 5 p.m., beginning on 
March a. Dr. Charles Singer will deal with the art 
of the ancient empires and of the Dark and Middle 
Acres, and Dr. Agnes Arber with the period from the 
invention of printing to modern times. The lectures, 
which will be illustrated by lanterp-slides, are open 
to the public without fee or ticket. 

The formal opening of Plnstltut Fran$ais, CronM 
well Gardens, S.W., will take place on Saturday, 
February ad,, at 3 o’clock, under the presidency of his 
Excellency M. le Comte 4 e Saint Auiaire. Ambassa- 
dor of France. The Minister of Public Instruction; 
M. B 4 rard will represent the French C&warn- 
ment. The English Board of Education ^ the 
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iidftdon County Council will be represented. The 
P?arls Municipal Council and the University of Paris 
win each send three delegates, Among the latter will 
be M. Henri Bergson. The rector of the Institute 
motber-University of Lille is also expected to be 
present* 

Prof* Luigi Luiggi has accepted the invitation of 
the University of London to deliver a course of six 
lectures on ** Recent Engineering Works in Italy ” 
during his forthcoming visit to England. Dr. Luiggi 
is the professor of hydraulic engineering in the Uni¬ 
versity of Rome, and also president of the Italian 
Society of Engineers. The lectures, which have been 
arranged to be given at the Institution of Civil 
Engineers at 5.30 p.m* on March 7, 9, xi, 15, 16, 
and 18, will be open to the public without fee or 
ticket. They will be illustrated with lantern-slides, 
which promise to be of particular interest. The chair 
at the first lecture will be taken by the Italian 
Ambassador. 

The Council, the Delegacy, and the Professorial 
Boards of King's College have resolved to found a 
memorial to the late Dr. R. M. Burrows, who guided 
the fortunes of the college with such brilliant success 
during his seven years' tenure of the office of Prin¬ 
cipal.* The memorial will take the form of a tablet to 
be erected in the college chapel, together with a 
Ronald Burrows prize, exhibition, or scholarship to 
be awarded annually to a student of the college who 
has distinguished himself in the field of Greek studies. 
Prof. H. G. Atkins has consented to act as honorary 
treasurer of the memorial fund, and subscriptions 
may be sent to him at King's College, Strand, W.C.2. 

The annual general meeting of the Association of 
Technical Institution* will be held at the Grocers' 
Hall, Princes Street, London, E.C., on Friday and 
Saturday, March 4 and 5. The president-elect, the 
Right Hon. Viscount Burnham, will deliver his presi¬ 
dential address, and papers will be read bv Principal 
C. T. Millls on “Junior Technical Schools : Their 
Status and Position,” Dr. W. M. Varley on '‘The 
Report of the Departmental Committee on Scholar¬ 
ships and Free Places,” Mr. H Stainsby on '‘Tech¬ 
nical Instruction for the Blind,” and Principal W. J. 
Chalk on “Technical Instruction in London of the 
Higher Branches of Commerce.” Important resolu¬ 
tions dealing with the necessity for closer co-opera¬ 
tion between the technical colleges and the universi¬ 
ties will be submitted for consideration, together with 
other resolutions on educational matters. 

The annual dinner of the Finsbury Technical Col¬ 
lege Chemical Society was held on February 18. 
The president, Mr. A. J. Hale, who occupied the 
chair, expressed the hope that ultimately the function 
might develop into a reunion between the past and 
present chemical students of the college. Mr. J. H. 
Coste, in proposing the toast of the college, referred 
to the splendid work which has been done in the 
.past and how every effort was being made by the 
Finsbury Technical College Defence Committee and 
bv various institutes and societies to prevent the 
threatened closing of the college. Until the authori¬ 
ties definitely decided to keep the college open, Mr. 
Coste urged that no effort to gain that end should 
be relaxed by those interested. This view was warmly 
supported bv Prof, G. T. Morgan. Attention was 
also directed to the plea for keeping open the college 
recently ipade in the columns of Nature and sup¬ 
ported by Sir Oliver Lodge {February io, p. 757). 
Mr- C. R* Darling expressed a hope that in the 
event pf the college remaining open its present cur¬ 
riculum Would not be altered or its freedom interfered 
With in any way. 
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Calendar of Scientific Pioneers. 

February 24, 1790. Georg OHristoph Uchtenberg 
died.—The dlscqverer of the dust figures on electrified 
planes, Lichtenberg held the chair of physics at G6t- 
tingen,- and in his day was well known in both 
Hanover and England. 

February 25, 1723. Sir Christopher Wren died.— 

Before he became famous as an architect, Wren was 
known as a mathematician. He was one of the 
founders of the Royal Society, and for twelve years 
Savilian professor of astronomy at Oxford* 

February 26, 1875. Angelo Sooehl died.—The sue* 

cessor of the Jesuit father, de Vico, as director of the 
observatory at the Collegio Romano, Secchi was a 
pioneer worker in the field of stellar spectroscopy, 
and his grouping of stellar spectra into types repre¬ 
sents one of the results of his extensive studies of 
this subject. 

February 27, 1664. Edward Hftchoock died.— 

Schoolmaster, minister, and, lastly, professor of 
chemistry and natural history at Amherst College, 
Hitchcock suggested and carried out the geological 
survey of Massachusetts. He is recognised as one of 
the fathers of American geology. 

February 27, 1006. 8amuel Pierpoint Langley died. 

—The great pioneer of aviation, Langley was 
originally a civil engineer, but abandoned that pro¬ 
fession for astronomy. For the study of the infra-red 
portion of the solar spectrum, in 1880 he devised the 
spectro-bolometer—an electrical resistance thermo¬ 
meter of extreme delicacy. In 1887 he became secre¬ 
tary to the Smithsonian Institution. Taking up the 
investigation of the resistance offered to planes 
moving through the air, he was led to the construc¬ 
tion of the steam-driven model flying machine which 
in 1896 made successful flights of half a mile. Having 
thus demonstrated the practicability of mechanical 
flight, he left the commercial and practical develop¬ 
ment of the idea to others. 

February 28, 1662. Thomas Romney Robinson died. 

—An Irish clergyman, Robinson for many years 
directed the Armagh Observatory. He was also a 
physicist, and in 1843 invented the well-known cup 
anemometer. 

February 29, 1744. John Theophffus Detaguliert 
died.—Like Dollond, Demoivre, Demainbray, and 
others, Desaguliers was of Huguenot extraction. 
Educated at Oxford, for many years he lectured there 
and in London, and rendered notable services to 
science when some acquaintance with scientific prin¬ 
ciples was first considered fashionable. He was the 
second recipient of the Copley prize. 

Maroh 1, 1682. Peter Barlow died.—Professor of 
mathematics at Woolwich, Barlow was a pioneer in 
the study of the strength of materials, and did much 
important work in terrestrial magnetism. 

Maroh 2, 1840. Heinrioh Wilhelm Mathias Olbers 

dled.—A doctor at Bremen, Olbers, by limiting his 
sleep to four hours nightly, accomplished much astro, 
nomical work, and was the discoverer of the minor 
planets Pallas and Vesta. 

Maroh 2, 1911. Jacobus Henrious vaiTt Hoff died.— 

A student under Kekute and Wurtz, van’t Hoff became 
a professor at Amsterdam, t and in 1896 professor of 
chemistry to the Prussian Academy of Sciences. A 
great physical chemist, he developed the theory of 
solutions, and was one of the founders of stereo¬ 
chemistry. With Xe Bel in 1893 he was awarded 
the Davv medal, and in tqoi he'received the Nobel 
prise. E. C. S, 
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Societies sad Academies. 

London. 

Roy»l Society, February 3.—Prof. C. S, Sherrington, 
president, in the chair,—Dr. G. B. Jeffery ; The field 
of an electron on Einstein's theory of gravitation. 
Equations are obtained for the motion of a single 
electron about an atomic nucleus. If a ray of light 
passes through the field of the electron, provided that 
the distance of closest approach is not too small, the 
ray is deflected towards the electron. For closer 
approach the sense of the deflection is reversed until 
in the limit the ray is reflected back again along its 
original path. These results are used to ascertain 
•Whether any possible electric field of the sun would 
produce a measurable effect on the crucial phenomena 
Of Einstein's theory. It is found that, while the 
sun’s electric field would tend to diminish the dis¬ 
placement of the spectrum lines, the field required 
to nroduce compensation is of the order of io 11 volts 
per cm. at the sun's surface.—Dr. M. N. Saha: A 
physical theory of stellar spectra. Elsewhere a theory 
of thermal ionisation (and partly of thermal radia¬ 
tion) of gaseous elements has been developed and 
applied to the explanation of the ionisation observed 
In the solar chromosphere, and the absence of certain 
elements from the Fraunhofer spectrum. In the 
present paper the theory has been extended towards a 
physical explanation of the ordered gradation in the 
spectra of stars. The stellar data, particularly those 
accumulated by the Harvard College Observatory, are 
discussed from the point of view of the present theory, 
and it has been shown that the varying spectra of 
stars can be explained as functions of a single physical 
variable, viz., the temperature of the stellar atmo¬ 
sphere.-—W. F. Darke, J. W. McBaln, and C. S. 
Salmon : The ultra-microscopic structure of soaps. 
The ultra-microscopic observations of Zsigmondy and 
Bachmann on soap-curds have been confirmed, Inter¬ 
preted, and extended. The klnematograph has been 
employed as an aid in elucidating the formation and 
disappearance of the various structures observed. The 
curds of sodium, notassium, and hydroeren soaps are 
described and discussed.—Dr. J. Mercer : Linear 
transformations and functions of positive type. The 
paper contains developments of the theory of linear 
functional transformations as developed by F. Riesz 
in his paper " Untersurhun^en ubrr Svsteme inte- 
grierbaur Funktlonen ” (Math. Atmalen, vol. lxix., 
pp. 440-07). , 

Mineralogies! Society, January 18.—Mr. A. Hutchin¬ 
son, vice-president, in 'the chair.—A. F. Halllmond : 
The olivine group. Since the discussion of the densi¬ 
ties by Thadd^cf in 1896, and of the optical constants 
by Backlund in 1909, numerous additions have been 
made to the published data. These have been col¬ 
lected and the most probable values for the pure com. 
pounds obtained. The molecular volume of montb 
cellite is slightly greater than the mean between 
forsterite and y-Ca,SiO,. For the complex mixtures 
the density and mean refractive index yield additive 
relationships, but- the birefringence and axial ratios 
follow no additive law* The conditions of plotting 
which must be observed if the variation of an addi¬ 
tive property with composition is to be expressed by a 
straight line were briefly summarised.—W. A. 
Richardson : A method of rock-analysis diagrams 
based on statistics. Oxide variation diagrams, similar 
to those employed bv Dr. Harker, can be used for 
expressing the chemical relations of rock groups and 
individuals. The diagrams obtained from plotting 
Iddings's selected analyses rave the maximum varia¬ 
tion for all rocks.— L. J. Spencer: Identity of Trech- 
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mann’s “£-tin" with stannous aulpbide* ^ ^ 
examination of the original material described -.yli 
C. O, Trechmann in 1879 as an orthorhombic modi¬ 
fication of tin proved that he made his crystallographic 
determinations on crystals of one kind (viz. stannous 
sulphide), whilst the chemical analysis was made on 
crystals of another kind (viz. metallic tin). Tin Is, 
therefore, dimorphous and not trujtorphous, 11 white 
tin" being tetragonal and “grey tin" cubic- Ortho- 
rhombic crystals of stannous sulphide (SnS) and tetra¬ 
gonal crystals of iron stannlde (FeSnJ from tin fur¬ 
naces and rhombohedral crystals or tin arsenide 
(Sn s As,) isolated from a tin-arsenic alloy Were 
described. 

Linnean Society, January so.—Dr* A. Smith Wood¬ 
ward, president, in the chair.-—£. H. C. Walsh : 
Lhasa and Central Tibet. The lecturer gave first a 
brief description of the country; the people, the 
religion, and the government. The country extends 
1600 miles in its greatest breadth, and 800 miles 
in its greatest width, from the Koko Nor to the 
southern bend of the Takiang or Blue River; the 
superficial area is more than a million square miles, 
comprises the highest portion of the earth’s sur¬ 
face, and is bounded on its southern frontier by the 
Himalayas, the loftiest chain of mountains in the 
world. The Tibetans are a Turco-Mongolian race and 
speak a monosyllabic language; it is believed that 
they originally lived in China, but were driven out by 
conquering races. They are mentioned as early as 
770 b.c., when they were at war with the Chinese. 
There are two acknowledged forms of religion, the 
Buddhist and the Bon, pronounced P6n; the latter 
has adopted some of the formulas of the former, 
but reversed them, as in the case of the 
"Swastika" or fyle-fot cross; also the Buddhist 
prayer-wheel, with its invocation “Om mani padme 
hum." The two sects lived peaceably side by side. 
The Dalai Lama, the Pope of the Lamaist Church, Is 
believed to be a continuous incarnation of previous 
Dalai Lamas, and of the Deity Avalokite&wara upon 
earth. When a Dalai Lama dies his reincarnation 
has to be looked for in some infant born shortly 
afterwards, and this is ascertained by the chief oracle 
indicating the part of the country and some dues, and 
the result of local inquiries is then reported to the 
leading Lamas, who decide by lot the actual child to 
be educated as the Dalai Lama. 

Physical Society, January a8.-^Sir W. H. Bragg, 
president, in the chair.—Prof. H. Nagaoka: The 
magnetic separation of neon .lines and Runge’s rule. 
The results of an investigation of the Zeeman effect 
for noon Itoes are given. The departures from 
Runge’s rule—that the magnetic separation of the 
lines are aliquot parts of the separation Of the norma) 
triplet—-are discussed. It is concluded that such dis¬ 
crepancies are due to variations of the ratio, e/m.— 
E. V. Appleton; A method of demonstrating the retro, 
active property of a triode oscillator. TI19 author, 
following Vallauri, gives an approximate treatment of 
the conditions which give rise to retro-action between 
the grid and anode circuits of a triode valve, and 
describes an arrangement of circuits whereby the 
property can easily be demonstrated to a large audi¬ 
ence.—Dr. D. Owen and R. M. Archer : The quick* 
ness of response of current to voltage in a thermionic 
tube. Steady voltages were applied between tlie hot 
and cold electrodes of a thermionic t\,ibe for intervals 
of time varying from 0*00001 second to a minute or 
longer. The mean current during thelntervaT was 
measured by the Wheatstone bridge, using a 
ballistic method. Two types pf theimiqnic iuH'wttre' 
employed, one at a high gas 
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Rt: |i degree of ethanstioo; ’The initial rise of 

current to Its maximum is followed by 0 fail, the 
rpto^ot which diminishes with time. In the tube at 
High'gai j^reskute the final value of current may 
less than half the initial value. In the case of the 
tubes at lower gas pressure the fall is less pronounced, 
t or' 4' per cent, J This fall is not attributable 
merely to the high temperature of the filament, but 
Is conditional on the thermionic current being per¬ 
mitted to flow. 

Llaaean Me4r» February 3.—Dr. A. Smith Wood¬ 
ward, president, in the chair.—:M. Christy : Wistman-s 
Wood. *Wistman*s Wood is a small grove of ancient, 
bwt exceedingly gnarled and diminutive, oak-trees 
(guerre pedunctuata) growing out of an extensive 
pne of huge angular blocks of granite (known as a 
“ clatter ”1 without a particle of visible soil. The 
wood is almost in the centre of Dartmoor at an eleva¬ 
tion of about 1500 ft. It contains about 300 to 400 
trees, which are Overgrown bv masses of moss and 
lichens. Particulars of the habit and age of the trees 
are given.—Dr. Agnes Artwr: The leaf-tips of certain 
Monocotyledons. The leaves of Monocotyledons are 
studied from the point of view of the phyilode theory. 
In simple monocotyledon ous foliage leaves ter¬ 
minating in a solid apex, $nd also in spathe leaves 

ending In a similar tip, the main part of the leaf is 

of toaf-l$heath nature, while the apex represents a 
vestigial petiole. * In complex monocotyledortous 

leaves which are differentiated into sheath, stalk, and 
“ blade, * K certain cases are known in which the 
“blade" terminates in a solid apex. It is provi¬ 

sionally suggested that such apices represent the un¬ 
expended tip of the petiole.— T. A. Dymii : Seeding 
and germination of Kwscus aculeatus , Linn., in the 
south-eastern quarter of England. The berries and 
seedlings perish by severe frost, although the adult is 
hardy, Many seeds fail to germinate because im¬ 
mature. Frost kills many seedlings during the first 
winter. Better results are obtained by sowing, as 
soon as the seeds are ripe, at a depth of r in. than at 
a greater depth or in the spring. Survivors in the 
second season produce an axis some 3 in. long, bear¬ 
ing about six phvlloclades in the axils of scale-leaves. 
The radicle perishes and adventitious roots are pro¬ 
duced. During the second winter the seedlings are 
unable to withstand severe frost. There is no re¬ 
capitulation of the ancestry by the seedling. 

Aristotelian Society, February 7.—Lord Haldane, 
vice-president, in the chair.—Prof. R, F. A. Hoernle ; 
A plea for a phenomenology of meaning. The task 
of a phenomenology of meaning is to collect and 
examine, all types of empirical situations in which 
signs function And meaning is present. This ie the 
ntdte necessary as all the higher activities and all 
control of social organisations depend on the use of 
signs, Yet current theories are fragmentary and one¬ 
sided. This is shown by an examination of the 
theories of F. C, S. Schiller, B. Russell, Lady Welbv, 
C, S. Pfeiroe, G. F. Stout, A. Meinong, and £. 
Husserl. A clue to a completer theory may perhaps 
fee found in the distinction between the indicative and 
% expressive function of signs. We have the pure 
indicative function when the existence of A enables ; 
u# to infer the existence (or non-existence) oFB. | 
We have the .pure expre&sivfe function when an agent 
makes or utters signs. The two functions are 
curiously interlaced in intersubjective intercourse. The 
distinction, however, requires to be tested further by 
to various kinds of non-verbal signs, to 
srtHtypilfc actions, and especially to the functions Of 
sounds 
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Philosophical Society, January 24.— Prof. Seward* 
president, in the chair.-—G. I. Taylor; ( 1 ) Expert 
meats with rotating fluids. A summary of results 
on three subjects connected with the dynamics of 
rotating fluids was given without proof. The subjects 
treated were (a) difference between two- a«d three- 
dimensional motion, (b) stability of fluid contained 
between two cylinders, and ( c ) motion of a sphere in 
a rotating fluid. Experiments were described, and in 
the case of (a) and (c) some were shown at the 
meeting. (2) Tides in the Bristol Channel. It is 
shown that tne Bristol Channel, which contains some 
of the largest tides in the world, can be represented 
with considerable accuracy by a channel the breadth 
and depth of which vary uniformly from the mouth 
to the head. Calculations of the effect of such a 
channel in increasing the tides are shown to agree 
well with the observed tides in the Bristol Channel. 
It appears, therefore, from the results obtained that 
the usual hydrodynamical theory of tides accounts' 
quantitatively as well as qualitatively for the ab¬ 
normally high tides which exist at the head of the 
Bristol Channel.—F. W. Alton; The deterioration of 
fabric under the action of light, and its physical 
explanation. The only serious factor in deterioration 
of unprotected aeroplane fabric, doped or undoped, 
when exposed to weather is found 10 be the action 
of sunlight. On investigation this action is shown 
to be relegated to the ultra-violet part of the spec¬ 
trum. This deterioration appears to be due to the 
formation of oxone from the oxygen of the air which 
acts upon the fibres. This explanation is upheld by 
the fact that if the fabric is kept in a vacuum or in 
an atmosphere of hydrogen the effect is enormously 
reduced. Normally, * ozone is formed in oxygen only 
by the action of light of wave-length too 'short to 
occur in sunlight at all, but this difficulty has been 
removed by Prof. Lindemann, who shows that the 
high refractive index of the fibres modifies the photo¬ 
electric action, increasing the maximum effective 
wave-length by a factor which brings the value up to 
that actually determined by experiment.—S. Lees ; 
Note on constant-volume explosion experiments. An 
attempt is made to compute the order of the effect of 
temperature variations in an explosion vessel on the 
values of the total internal energy measured. The 
author gives reasons which indicate that the experi¬ 
mentally determined values of internal energy so ob¬ 
tained ought to be reduced slightly to get the cor¬ 
rected values for uniform temperatures. The correc¬ 
tion is probably less than 1 per cent, for air at 
x6oo° C. This correction is probably within the limits 
of experimental error at the present time. — V. Brno : 
The function [#]. 

Manchester. 

Literary and Philosophical Society, November 30.— 
Sir Henry A. Miers. president, in the chair.—Prof. 
T. G. B. Oiborn ; Notes on stone implements from 
the Cooper's Creek District, South Australia. Most 
of the specimens were found in May last on oW 
camping-grounds of the Deari tribe during a visit to 
Killalpannina, on the Barcoo (Cooper's Creek), in the 
Lake Eyre region. It seems probable that knives 
were manufactured in certain places and the finished 
articles carried away, A crude flake struck off at a 
single blow served as a temporary cutting instrument 
provided it had a sharp edge", and was then discarded. 
Scrapers, knives, flakes, hammer-stones, and stones 
for grinding and crushing fqpd materials were found. 
The grinding stones were used for grinding small 
seeds of Eucalyptus microth&ca, etc.; the crushing 
stones for breaking hard “beans" of “nardoo" 
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(sporocarps of Marsilea sp.).—Prof- A. V. Hill; The 
purpose of physiology. As the handmaid of medicine, 
the task of physiology lies in the discovery and state¬ 
ment of the “normal" as distinguished from the 
“abnormal.” As a pure science it is privileged to 
explore the mechanisms underlying the phenomena of 
life by any and every means provided by scientific 
progress. As an applied science, in co-operation with 
psychology, it deals with such questions as the condi¬ 
tions of maintenance of the “normal,” the standards 
of fitness, mental, moral, and physical, and the 
biological factors in the economic or social system. 
Progress may be expected in the regions where physio¬ 
logy verges on the other, especially on the. exact, 
sciences, while the stimulus to the applications of 
physiology appears on the borders of medicine, sport 
and physical training, industrial fatigue, sociology 
or economics, 

December 9.—Mr. R. L. Taylor, vice-president, 
in the chair.— Prof. T. E. Peet: Ancient Egyptian 
mathematics. Known to us chiefly from the Rhind 
papvrus in the British Museum, Egyptian mathe¬ 
matics is not a speculative science, but one purely prac¬ 
tical in scope. The author dealt with the cumbrous 
notation; the use only of fractions the numerator of 
which was unity (with the one exception of two- 
thirds); tables for multi plication by 2 only, and 
with division by 2 only, larger divisions being done 
by trial. .Problems such as the division of food, the 
measurement of areas, the exchange of loaves of 
various sixes and of jugs of beer were easily accom¬ 
plished. A parallelepiped was correctly cubed, the 
volume of a cylinder obtained, and the circle given 
as the square of eight-ninths of its diameter. The 
existence in Egypt of a standard of rings or shatyw 
of various metals was dealt with. 

Dublin. 

Royal Dublin Society, January 25.—Dr. F. E. Hackett 
in the chair.—J. J, Dowling : A direct-reading ultra- 
micrometer. The apparatus, which was exhibited in 
operation, depends on the variation of the plate cur¬ 
rent in an oscillating-valve circuit, which accompanies 
a variation in the capacity of the oscillating circuit. 
The sensitivity of the arrangement is very nigh, but 
even under unfavourable conditions it shows remark¬ 
able steadiness. Preliminary measurements show that 
a displacement of about 2x10*' cm. is detectable 
under ordinary working conditions, and with suitable 
precautions very much greater sensitivity can be 
reached. Further work in connection with the ap- 

S aratus is being carried out.—J. Reilly and W, J. 

Rcklnbottom: The distillation constant of certain 
primary alcohols. The authors have applied their 
method of distillation in steam to methyl, ethyl, 
propyl, butyl, and woamyl alcohols. Percentage of 
alcohol is estimated from density or by oxidation. 
Distillation constant varied with concentration. 

Edinburgh. 

Royal Society, January 10.—Prof. F. O. Bower, 
president, in the chair.—The late Dr. John Altkeu : 
Thermometer screens. This paper was left in manu¬ 
script by Dr, Aitken, and was completed a few 
days before his death. It gives a new series of experi¬ 
ments summing up his results communicated from 
time to time during the last thirty years. The points 
emphasised were (1) the inadequacy of the Stevenson 
screen, which in surfny weather always makes the 
enclosed thermometers read too high; '(a) the uncer¬ 
tainty of measuring the temperature of the air, which 
cannot be other than a time-average varying with the 
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thermometer used; and (3) the description ot a new 
»uupie lorm oi screen which sausnes ad practical 
neeas.—Proi. w . ; tne avoidance Ot relativity 

which is not oi Galileo-New toman type. It is the 
aim of natural philosophy to xuhi more and more 
inclusive laws describing the course of mankriate 
Nature. Examples are the conservation of matter 
and energy, the law ot least tulle, stationary action, 
varying action, and Einstein’s recent development 01 
relativity. Their chiel value lies in the tact that they 
I give results which are independent ol tne particular 
[ mechanism involved. All actions which seem to occur 
| at a distance take place, according to Newton, 
j tnrough a medium or aether. It is sometimes asserted 
| that m consequence of the results of the principle 
ot relativity the aether is nonexistent; but the natural 
pniiosophcr is entitled to claim that any such deduc- 
j Lion from a theory which obtains its results indepen- 
j Uently of the mechanism involved can have no validity, 

! vVithm its range the principle is of great value and 
j constitutes the greatest advance made in connection 
with general laws since the introduction of Lhe prin¬ 
ciples of action, 'these general laws can only be 
I judged by the coincidence of their conclusions with * 
observation. In this respect Einstein’s principle stood 
j successfully the test of two facts of observation, one 
of which was a prediction. In connection with a 
j third the result is doubtful. It is, therefore, desir- 
! able to consider possible modifications of the basis 
I to which the principle is applied, lhe only one now 
possible seems to be that connected with the postulate 
that light is propagated through a uniform aether 
I regarded as at rest in space, if light is propagated 
through jethereal strain-forms associated with the 
' atoms and moving with them, the aether itself may 
be at rest, but this experimental foundation for the 
1 recent extensions of relativity would disappear. On 
| the other hand, in Lhis case a positive result should 
i be given by the Michelson-Morley experiment if made 
I with light from a star moving rapidly to or from 
i the earth. The paper concluded with a discussion of 
J the possibility of a mechanical foundation of this 
j view in an extension of Osborne Reynolds’s theory 
of a granular aether.- -F. Unwin ; The transverse 
j galvanomagnetic and thermomagnetic effects in 
j several metals. This investigation into these minute 
! effects gave results which were compared with eer- 
j tain conclusions derived by Livens from the modern 
j electron theory. The agreement was satisfactory a# 
i regards the ratios of the effects, but not as regards 
their magnitudes,—P. Humbert : The confluent hyper- 
; geometrical functions of two variables. 


* Academy of Sciences, January 31.—M. Georges 
Lemoine in the chair.—The president announced the 
death of M. Emile Bourquelot, member of the sec¬ 
tion of chemistry.—L. Fav* ; Curves designed for the 
determination of orthodrome routes. On a sheet of 
transparent material curves are drawn representing, 
in Mercator’s projection, a series of great circles 
cutting the equator at the extremities of a given di&- 
meter, A second family of curves of a different 
colour serve to measure the orthodrome distance*— 
A. P. Dangexrd; Observations of an alga cultivated 
m the dark for eight years. Scenfidasmus oeufus has 
been cultivated in the absence of light since January 1 
1913, and U a9 green as specimens grown in the light 
in the ordinary way. The examination of the abaorp* 
tion spectrum of the chlorophyll shows ho difference 
between the two series. A special culture medium 
w required;, the composition of which is given - * 
Mathis*, G. A. CrommeUn, and H. K. - ^ 
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rect&inear diameter of hydrogen. Supplementing 
earUr work, the densities of liquid hydrogen between 
-239*91° and ^ hwling point, -25276° C., have 
been studied. The cryostat used consisted in a bath 
of superheated hydrogen vapour, obtained from the 
evaporation of the liquefied gas and heated by elec¬ 
trical means. The automatic current regulator em¬ 
ployed permitted control of the temperature to within 
o-6i° C, for several hours. The experiments required 
' the preparation of about 170 litres of liquid hydrogen 
and 400 litres of liquid air. The ordinate of the dia¬ 
meter was found to be ~ 0*06351-0*00039402 0. The 
critical density was 0-03 and the critical coefficient 
3*276. Hydrogen obeys the law of the rectilinear dia¬ 
meter.—Auguste B6hal was elected a member of the 
section of chemistry in succession to the late Armand 
Gautier.—G, Fublnl: Automorphic functions.—T. 

Varopaujos: A class of multiform functions.—A. 
Virooflct; The variation of a conical trajectory under 
the action of the resistance of a medium.—J. Villty : 
Experimental installations for aerodynamical re¬ 
searches. A discussion of the recent proposal by M. 
Margoulis, suggesting the use of carbon dioxide 
under high pressures and at low temperatures as the 
circulating gas in the testing of aeroplane models. 
Apart from certain difficulties of construction which 
would add to the cost of the apparatus, the author 
is of opinion that the use of carbon dioxide could 
only be complementary to the use of air, and could 
not safely be employed instead of the latter.—M. 
Carle : The action of red and infra-red rays on phos¬ 
phorescent substances. An account of experiments in 
which zinc sulphide and other phosphorescent sub¬ 
stances were submitted to the simultaneous action of 
ultra-violet rays (mercury lamp with nickel oxide 
.glass filter) and infra-red rays (arc lamp with cuprous 
oxide glass filter). The sulphides examined behaved 
differently from fluorescent bodies such as uranium 
nitrate, barium platinocvanidc, and fluorescein.—M. 
dfe Broglie: The corpuscular spectia of the elements.— 
A. Uiuti : Complement to the theory of the induced 
reaction for saturated alternators.—H. Colin and 
Mile. A. Chaudun: The application of the law of 
hydrolysis to the determination of molecular weights. 
—A. MalUie : The catalytic preparation of secondary 
amines and an attempt to introduce the alkvl group 
into these bases. Schiff’s bases, mixed with a small 
quantity of finely divided nickel and heated to 170° C (| 
are reduced smoothly to secondary amines by hydrogen. 
An attempt to prepare tertiary amines by passing a 
mixture of the secondary amine and alcohol over 
alumina heated to 'dk>°- 4 oo° C. was not successful, 
as the bases were split up in contact with the catalyst. 
—E. Salltard: The balance of chlorine during th^ 
manufacture Of sugar and the proportion of chlorin^P 
In the beetroot.—L. MacAollfle and A. Marie: The 
study and mensuration of 117 Belgians.—P. Audlgt; 
The growth of fishes maintained in a medium at a 
constant temperature.—E, Rabaud: The paralysing 
instinct of tfoe spiders,—R. Bayeux: Respiratory in¬ 
sufficiency at very high altitude and its correction by 
subcutaneous infections of oxygen.—A. Lamtere and 
H. Cwtarler: The nature of the anaphylactic shock. 
Further experiments tending to show that the causes 
of the anaphylartic shock are the same as those of 
the anaphylactoid crises resulting from the sudden intro¬ 
duction of Insoluble substances *lnto the circulation,— 
Et. and Ed* Sergent: Attempts at vaccinating against 
oaludism in birds due to Plasmodium rehctum.—E. 
WoefcaaarThe rdle of flies in the transport of patho- . 
genic germs studied bv the technique of aseptic cul¬ 
tivations, These experiments show that contaminated 
flies remain Infected for some days only. Removed 
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from the source of contamination, they free them-; „ 
selves very rapidly, probably mechanically, from the# 
infecting germs.—MM. Rohn-Abrest, Slcard, and 
Paraf. 

Melbourne. 

Royal Society of Victoria, November.—Mr. t’, Wise* 
would, vice-president, in the chair.—E. Ashby : A 
description of the Bracebrid^e Wilson collection of 
Victorian Chitons, with a description of a new species 
from New Zealand. This collection was made by the 
late Mr. J. Bracebridge Wilson, working in connec¬ 
tion with the Port Phillip Exploration Committee of 
the Royal Society, and was dealt with by E. R> Sykes 
in the Proc. Maine. Soc. in 1896. In addition to the 
five species described by Sykes as new, the author 
notes four other species then undescribed, Calio chiton 
rufus, Ashby, which has hitherto been known only by 
a single type-specimen dredged in South Australia, 
and a new species of Lepidopleurus from New 
Zealand.—Dr. J. M. Baldwin: Application of genetics 
to plant-breeding. The problems of genetics are those 
which grow out of a study of the resemblances and 
differences in individuals related by descent. There 
are four general lines of attacking the problems : 
(a) The method of observation used by Darwin in 
marshalling evidence in favour of the evolution 
theory; (b) biometrical methods employed with such 
success by Pearson; (c) cytological methods, which 
are primarily concerned with a study of cell- 
mechanism ; and (d) experimental breeding, which 
involves the raising of pedigreed cultures of plants. 
From the last method have come many stimulating 
ideas of heredity and variation, including the 
Mendelian theory of heredity, the pure-line theory of 
Johann sen, and the mutation theory of De Vries*. 
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Diary of Societies. 


THURSDAY, Vvnvnx 24 . 

MB»IC0-P8rCH0M»ICAL AUOQOIATION Ol Quilt BHlTAtK AND IlKLAND 

(lit U ChandDA Street, W.l), at 2 . 45 .—Sir Fredoriok Mott and 
I)t. Hayao t The Pathology of Dementia Prasoox, especially in 
Relation to the* Condition of the Ovaries. 

Rotal Institution ok Great Britain, at 3 .—F. Half out Browne: 
Mason Roes and Wasps, 

Royal Soorurr, at 4 . 3 Q.—Bir Kay Laukester: A Remark¬ 
able Flint-implement from ttelsey Bill.—-Dr. K. J. AJlen: 
Regeneration and lie product ion of the M.vllid Frooernstea.—E. C. 
Orey and fi, G. Young: The Knzymea of li, eoii communis. 
Part II, (a) Anaerobic Growth followed by Amu*robio and Aerobic 
Formontatjon. ( 5 ) The Effects of Aeration during the Fcrinenta- 
tion.—Dr. A. E. Everest and A. J. Hall : Anthoovanins and 
Antliooyanidins. ’ f 

Royal Society or Mkdicine (Tropical Modloine Section), at 5 .— 
Sir Leonard Rogers i Presidential - Address.—Dr. J. G. Thomson 
and Dr. A. Kohertaon : The Value of Laboratory Reports in the 
‘ Diagnosis of Suspected Dysentery, and their Interpretation by 
" the Clinician. 

Royal OolUwjf, of Physicians or London, at 5 .—Dr. Martin Flaok: 
Respiratory Efficiency in Relation to Health and Disease (Milroy 
Lecture). 

Inntitdtiqn or Elycthical Enotnkfrs (at Institution of Civil 
Engineers), at fl.-VProf. E. Wilson : Magnetic Susceptibility of 
Low Order. II. Susceptibility Values. 

OoNCarrjt Institute at 7 . 80 .—E. S. Andrews: Methods of Securing 
Impermeability in Concrete. 

JfLLUMiNATiNa EsoiNFEiirNQ Society (nt Rpvnl Society of Arts), at 
ft.—Discussion : The Use of Light as an Aid to Publicity. 

Royal Bocmr or Medicinl (Urblogy Section), at HM. 


FRIDAY, Fkbbdaht 25. 

Rotal Socmt or Mxdicinje (Study of Diabase in Children Seotion), 

«t 4.30.—Sir ^Humphry Rblleston and Others-; Discussion on The 
Diagnosis and Treatment of Congenital Syphilis and its Effects. 

PHYSICAL Bocim or Lonuon (at Imperial College of Science), 
at 6,—T. Smith: Traoing Rays through an Optical System.— 

J. Guild: The Rofraotomctry of Prisms.—R. H. Humphry: 

A Note on the Hot-Wire Inclinometer.—Profs. E, Wilson and 

E. F. Herroun: The Magnetic Susceptibility of Certain Natural 
and Artificial Oxides. 

Technical JrNamrnoN Association (at lloval Soeiety of Arts), nt. 
7.30. - • 

Junior .Institution or Bnginjxss, at 8—H. T. Davidge : Measure¬ 
ments of Precision in Engineering. 

Rotal Soc'ikty or Mkdicin* (Epidemiology and State Medloine 

Section), at 8,8fl.—Dr. Jt. M- F* Pioken : The Epidemiology of 
’ Measles in a Rural and Residential Area. 

SATURDAY, FraatURT 2fl. 

RoTAt from tit to* or Grsat Britain, at 3.~IW. A. Fowler: 
Spectroscopy (Celestial Spectroscopy). 

MONDAY, Fkbbuart 28. 

Rotal frarifL'n; or British Architect*, at 8.—Discussion of Pro- 
fossional Questions. 

Rotal Socnert or Arts, at 8.—Dr. E. K. Rideal; Applications of 
Catalysis to Industrial Chemistry: Hydrolytlo Processes (Cantor 
Laoture). 

Royal Society or Mmjicinb (Odontology Section), at 8^—W," W. 
3*mes: Some Clinical Cases Associated with Dental Infeotton.— 

V. Cole; Condition of Two Pedicle Rone Grafts two years after 
Operation. 

Medical Society or London (at JL1 Chandos Street, W.1J, at 8.30.— M 





Rowt Soonwr or 4m L *t 
education of the Disabled. 

Institution or Actomosiw 
Engineers), at 8.—Dr. W. 

TRURSPA tjjfptj*'** 

Rotal Institution or Qwux Buidir art 8.—F. Balfour BNwWUe,* 
Mason Wasps. ? 

Rotal, goourr, at 4.30.—DlecUBSica oh Isotopes to he ...... 

Sir 8, J, Thomson, followed probably by V, W. Aston, Prtt 
Soddy, Prof. T. R, Merton, and Prof. v. A. Lindemann, 

Royal Asbonautical Sooieti (at Royal .'Society of Art*),, at ft,~- 
,T. w. \V. Dyer : Airship Fabrios.^Major T. Ordo Leetr rsra- 
ohutes. . 

Linnbax SOCIETY, at 5.—R. T. Gtinther : A Manuscript of Ifaftthi** 
do Label. from the Library of Magdalen OoUegn* Oxfordr-^Dr. 
B. Daydon Jackson: Naturalists and their Indebtedness to the 
Notional Trust. 

Rotal Collbos or Physicians or London, at ft.—Dr. G. Graham c 
azotemia and Glycosuria (Goulstonian Lecture). 

Oh i lip-Study. Society (at Royal Sanitary Institute), at 6 .—M|*f 
M. 0, Buysman j The Value of the Drama in the Training tw 
the Child's Emotions. 

Oheaucal gocim, at 8. 

FRIDAY, March 4. 

Rotal Society or A ate (Indian Section), at 4.90. 

Rotal Astronomical .Society (Geophysical Discussion), at 5 — 
Problems of Seismology: opened by Prof. H. Lamb, followed 
by Dr. G. W. Wnlker. R. I). Oldham, and J. J. Shew. Chalr- 
Tnftn: Prof. H. H. Turner. 

Royal Astronomical Society (Geophysinal Discussion), at 5 . 

Institution or Electrical Enoinnkbs (Students' Meeting) (at 
Faraday House), at 8.30.—-A. Rosen: Telephonic Transmiutan 
through Submarine Cables. 

Royal Institution or Gnur Bamnsr, at 9 —W. A. Tait: Severn 
Crossings and Tidal Power. , 

SATURDAY , Mahon 5. :Y v 

Royal Institution or Great Boitatn, &t 3,—Sir Ernest Ruther¬ 
ford : Electricity and Matter. 
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Dr. J. H. llyffel and Others: The Chemical Estimation of Gaetric 
Function. 

TUESDAY, March 1. 

Rotal Institution 
iiarwin'-s 
Evidence, 

Institutb Of. Chemibthx (Annual General Meeting), at 4.30.—Sir 
Herbert Jackson: Presidential Address^ 

Royal CnLLtai o» Vhy&icun* or London, at 5.—Dr. G. Graham: 

Glyotemia and Glycosuria (Goulstonian Lecture). 

Royal Photograi»juc Socuity or Gbkat Bmtain, at 7,^-J. D. 

Joh(aet<m: A Plain Traveller's Tale, Rome to Naples 
Royal Institute or BnrnsH Abchihcw, at 8.—Jay Hambldge: 
Further Evidence for Dynamic Symmetry in Ancient Arohl- 
tecturc. 

WEDNESDAY, Mabch 8. 

Newoonkn Society (at Marconi House), at 5—L. St. L. Pendred: 

Trcvithu.k'w l.ondon Locomotive of 1808. 

Sociktt or Public Analyst® an® Other Analytical Oinum (at 
Chemical Society), at 8.-0. Ainsworth Mitoholl: Tie Acidity 
of Ink and the Action of Bottle Glass, on Ink.—O. Van B. 
fii ra M“f 4 -L?w e °r f Adulteration in But^Y by Me^M of 
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